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ABSTRACT

ANALYSES OF THE IMPACTS OF U.S. MACROECONOMIC
ANNOUNCEMENTS ON THE STOCK MARKETS OF A SELECTION OF
COUNTRIES

Abasov, Muzaffar
M.Sc., Department of Economics

Supervisor: Assoc. Prof. Dr. Esma Gaygisiz

June 2018, 151 pages

This thesis analyses various aspects of the impacts of U.S. macroeconomic
indicators (as GDP Growth, CPI and unemployment rates) and their scheduled
announcements on the stock markets of U.S. and a selection other countries (U.K.,
Australia, Japan, China, and Brazil) for 10 years between 2007 and 2016. The study
includes analyses related to intraday, daily and monthly return rates, and daily trade
volumes of selected stock indices. The analyses show that, U.S. stock market is more
likely to affect the stock markets of the selected countries, rather than getting
affected by them. Among the selected countries, the stock markets of those with
lower external debts and higher international reserves in relative to their GDPs are
less sensitive to scheduled U.S. macroeconomic indicators and their annoucements.
Trade relations with U.S. also have an important role on the volatilities of the
selected stock markets. The sizes of the announcement surprises are more important
than their signs . Additionally, the return rate volatilities are more likely to get
affected by the surprises than return rates themselves. Also, investors tend to
misinterpret the information coming from annoucements. The return rates of the
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some individual U.S. companies also show sensitivities to the scheduled U.S.

macroeconomic announcements as the aggregate index return rates.

Keywords: macroeconomic announcements, stock markets, intraday return rates



0z

ABD MAKROEKONOMIK ACIKLAMALARININ SECILMIS ULKELERIN
FINANSAL PIYASALARI UZERINDEKI ETKILERININ ANALIZI

Abasov, Muzaffar
Yiiksek Lisans, Iktisat Bolimii

Tez Yoneticisi: Dog. Dr. Esma Gaygisiz

Haziran 2018, 151 sayfa

Bu tez, ABD'deki makroekonomik gostergelerin (GSYIH Biiyiimesi, TUFE ve
issizlik oranlar1 gibi) ABD'nin ve diger iilkelerin (Ingiltere, Avustralya, Japonya,
Cin ve Brezilya) hisse senedi piyasalarina etkilerinin ¢esitli yonlerini 2007 ve 2016
yillart arasindaki 10 yil i¢in analiz etmektedir. Calisma, giin i¢i, giinliik ve aylik
getiri oranlar ile secilmis hisse senedi endekslerinin giinliik islem hacimlerine
iliskin analizleri i¢cermektedir. Analizler, ABD borsalarinin, etkilenen {iilkelerden
etkilenmekten ziyade, sec¢ilmis iilkelerin borsalarini etkileme olasiliginin daha
yiikksek oldugunu gostermektedir. Analizler, ABD borsasinin secili iilkelerin
borsalarindan etkilenmekten ziyade onlari etkileme olasiliginin daha yiiksek
oldugunu gostermektedir. Calisma, secilmis iilkeler arasinda olan daha diisiik dig
borglara ve yiiksek uluslararasi rezervlere sahip iilkelerin borsalarinin ABD'den
gelen haberlere daha az duyarli oldugunu, ayrica, ABD ile olan ticaret iligkilerinin
de borsalarin oynaklig1 iizerinde bir etkiye sahip oldugunu ortaya koyuyor. Calisma
ayn1 zamanda siirpriz bilginin biiylikliiglinlin onun isaretinden daha énemli oldugu
sonucuna varmistir. Ek olarak, getiri oran1 volatilitesinin, getiri oraninin kendisiyle
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karsilagtirildiginda haberlerden etkilenme olasilig1 daha ytiksektir. Arastirmanin bir
diger bulgusu, hem rasyonel hem de uyarlanabilir beklentileri olan yatirimcilarin
piyasada var olmalari ve haberlere benzer sekilde cevap vermeleridir. Ayrica,
yatirimeilar gelen bilgileri yanlis yorumlama egilimindedir. Bundan bagka, miinferit
ABD sirketlerinin geri donilis oranlar1 da planlanan ABD makroekonomik

bildirimlerinden etkileniyor.

Anahtar Kelimeler: makroiktisadi aciklamalar, hisse senedi piyasalari, gii¢ i¢i

getiri oranlari
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CHAPTER 1

INTRODUCTION

It is a very well-known fact that, people make decisions based on their expectations
about future. People form their expectations based on the information they have. As
everyone else, investors also make their decisions based on their expectations and
they are aware that, economic fundamentals have an impact on the revenues and
profits of the companies they invest. That is why, when a new information about
macroeconomic indicators come, investors take this as an important piece of
information. Their decisions about investments backed by expectations have
important impacts on financial markets through determining the size of demand and
supply of the financial assets. Scheduled macroeconomic announcements take an
important part of the expectation determinants. Investors make predictions about the
outcomes of macroeconomic changes and consider this prognosis in their actions.
Considering these, it is important to analyse the behaviour of financial markets when

macroeconomic indicators are announced.

A large literature on this topic is available and deal with the impacts of various
indicators on different stock markets, also, cross-country impacts of economic
announcements. A detailed literature review regarding this topic is introduced in

Chapter 2.

This thesis analyses various aspects of the impacts of macroeconomic
announcements of United States on financial markets for 10 years between 2007 and
2016. The focus of the analyses is the United States. Being the largest economy in
the world by nominal GDP (World Bank national accounts data), USA plays an
important role in the world economy. Any major macroeconomic change in the US

might lead to changes in other economies as well. As main macroeconomic



indicators of United States economy GDP Growth, Consumer Price Index and
Unemployment are taken as important variables that may affect domestic stock

markets of the United States and as well as other countries’ markets.

Australia, Japan, United Kingdom, China, and Brazil are the countries chosen to be
analysed along with the United States. The countries are chosen for the analyses
based on several reasons, the most important one being data availability. We tried
to choose countries those have well established stock markets such that they would
respond to the incoming news. Also, having differences in macroeconomic variables
is also important to see how stock markets of the countries with different GDP, debt

situation, financial reserves etc. respond to the same news.

In Chapter 3 economic situation in these countries are analysed, their external debt,
available financial reserves, and trade balance with the U.S. are represented and
compared with each other. These are the variables we assume to be important factors

in the level of impacts coming from external economies.

To represent the financial markets of the countries, one stock index from each
market 1s chosen. These are S&P 500 for the U.S., ASX 200 for Australia, FTSE
100 for the UK, Nikkei 225 for Japan, SSE Composite Index for China and BVSP
for Brazil. Through the thesis, daily trade volumes, intraday, daily and monthly
return rates, and intraday return rate volatilities of these indices are analysed.
Relations between these indices and how they affect each other are also among our

analyses.

Chapter 4 analyses the co-movements between daily return rates of the stock
markets taking selected indices as a proxy. Correlations between indices are
computed and Vector Autoregressive model is used to analyse co-movements
between daily return rates. Also, we use Pairwise Granger Causality test to see
which indices affect S&P 500 return rates and vice versa and find out that S&P 500

is more likely to affect other stock indices.

It is expected that investors will have different opinions about the information
content of the macroeconomic announcements and it will create positive volume in
the stock markets. To test for this idea in Chapter 5 we use dates of the

2



macroeconomic announcements as dummy variables and analyse the impacts on
daily trade volumes of S&P 500, ASX200, N225 and SSE. We also include the
publication dates of IMF World Economic Outlook dates as a dummy variable to
see if there is any increase in the trade volumes on these dates but impacts are found
to be not statistically significant. Different from current literature, Generalized
Autoregressive Conditional Heteroscedasticity (GARCH) and Exponential GARCH
(EGARCH) models are used in analyses of daily trade volumes.

Chapter 6 tests for the impacts of the information content of macroeconomic
announcements on intraday return rates and return rate volatilities of stock indices
of 6 countries. We test for the impacts of surprise parts of the announcements and
their squares separately. EGARCH model is used for the analyses in this part of the
thesis. For most of this part of the thesis, we assume that people build their
expectations rationally and we take expected values for the scheduled
macroeconomic announcements from International Monetary Fund World
Economic Outlook and Wall Street Journal Economic Forecasts database. Then, we
find the difference between official announcement and previously expected value to
calculate “surprise”. Additionally, we repeat the analyses for S&P 500 this time
assuming investors think that the next official value of the macroeconomic indicator
will be the same as the most recent officially announced value. Then, we compare
the results with previous analyses of S&P 500 return rates and return rate volatility
and come to a result that there might be both type of investors in the economy. There
are examples of literature analysing the impacts assuming rational or adaptive
expectations. But to our best knowledge, it is the first thesis among the research
works testing impacts of macroeconomic announcements on stock markets to

analyse both forms of expectations at the same time and compare results.

Both in Chapter 5 and Chapter 6, the results show that financial markets of the
countries with lower external debt and higher financial reserves tend to be affected
less by news coming from the US. To test for this claim, in Chapter 7, the impacts
of these variables on the average monthly variances of stock indices are analysed
along with trade relations with the US. It appears that countries with higher

international reserves have a less volatile stock market. Trade relations with the US

3



also has significant impacts on stock market volatility. To our best knowledge, none

of the available research works makes these analyses.

An additional question we raise is that, are the results achieved in previous chapters
true in the long run? Do investors evaluate the incoming information correctly? To
answer this question, In Chapter 8, we test the impacts of the selected
macroeconomic indicators on monthly return rates of the analysed indices. We
hypothesise that, if the indicators have significant statistical impacts on monthly
return rates like the impacts on intraday 5-minute return rates, then investors of that
market are good at evaluating incoming information. According to our best
knowledge, none of the available literature analyzing same countries makes analyses

on a comparison of short and long-term effects.

Along with stock indices, in Chapter 9, we test the impacts of the same
macroeconomic indicators on two of the largest companies of United States, Apple
Inc., and Exxon Mobil Corp. In this part of the thesis, we merge the Capital Asset
Pricing Model (CAPM) with GARCH and EGARCH models. CAPM is used as the
mean equation and GARCH/EGARCH as the variance eqation. This is not a widely
used method in the literature and there are only a few examples using these two
models together in any form. Results show that seperate companies also get affected

by macroeconomic announcements.
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Figure 1.1. Areas of the analyses and relation between them

In Figure 1.1., topics of all chapters of the thesis are represented including their

relations with each other.

Data sources, models, and methods used in the analyses and any other relevant

information are available in each Chapter separately.

This thesis has several important findings and contributions to the current literature.
Co-movement analyses show that S&P 500 has more impact on other selected stock
indices than they have on S&P 500. We find from daily trade volume analyses that
stock markets of selected economies have lower trade volumes during US Macro
announcement days which can be due to a similar interpretation of news by most
investors and it needs a further research to identify the reasons behind. Another
important finding of this research is that intraday return rate volatilities get affected
by incoming news more than return rates and this finding is supported by current
literature. From the analyses, we also find that size of the surprise is more important
than its sign. Analyses regarding the comparison of adaptive and rational
expectation formulations which is new to the literature show that both forms of
expectations exist in the market and they lead to similar results. Additionally, this

thesis finds out that, countries with higher reserves and lower debt get affected less
5



by US macroeconomic news. Further analyses based on this idea show that higher
reserves and trade balance with the US lead to less volatile market, while higher
trade with the US leads to more volatile market. Analyzing the impacts of
macroeconomic variables on monthly return rates and comparing them to intraday

impacts, we find out that investors tend to misinterpret news.



CHAPTER 2

LITERATURE REVIEW

2.1. Overview of the literature

This part of the study will give an insight to the previous literature on the research

topic of this thesis and identify gaps and potential improvement areas.

Studies related to macroeconomic news impacts on financial and money markets are
relatively new. Generally, literature in this specific area of research consists of
empirical studies. However, some studies take the topic from the theoretical
perspective and build models on how investors and markets respond to the
macroeconomic news. A study by Kim and Verrecchia (1991) analyse the price and
trade volume reactions to public news releases and relation between them. The
characteristics of the announcement and the announcement time is also taken into
consideration and links to the price and trade volume reactions are investigated
theoretically. Authors suggest a pure exchange market model with a continuum of
traders and three periods. According to the model, trading occurs during the 1*' and
2" period while consumption occurs in the 3™ period. The study proposes that
investors reach their optimal portfolios before the news release according to their
pre-announcement knowledge. Announced news affects the investor's thoughts and
the enter to a new round of trading. As traders have different expectations about the
announcement, they react differently to the announcement and it increases the

trading volume.

The study suggests that price reaction to a public announcement can be represented

as follows:



n
P, — P, = A (Surprise + Noise)
2
In the equation above, P, — P; is the price change after the announcement, 7 is the

precision of the information, K, is the precision of other available information prior

to the announcement, thus, Kl represents the importance of the incoming
2

information.

The study proposes that the volume reaction to a public announcement is dependent

both on the absolute price change and the precision of individual traders:
1 .
Volume = (Ef rils; — S|dl> |P, — P

In the equation above, [ r;|s; — s|di is a measure of differential precision across
traders. s; is the individual precision of investors, while s represents the average
precision of all investors. 7; on the other hand, shows the risk tolerance of

individuals.

The study comes up with three important results. First, price move at announcement
time is proportional to unexpected part and previously expected part of the
announcement. Second, and the most important, the volume is proportional to price
change. Third, the expected variance of absolute price change and trade volume are
decreasing functions of the quantity of available information before the

announcement and increasing functions of the accuracy of the release.

As mentioned before, most of the studies in this specific area are dealing with the
empirical analysis of the macroeconomic news impacts on financial markets. Some
of the empirical studies analyse domestic news impacts on local stock and money
markets while some analyse the impacts of macroeconomic news announcements of
major economies on foreign stock exchange and money markets. Most of the studies
under the latter category also include the analyses of the impacts on local markets.
Besides these, there are also some studies investigating co-movements or

correlations between two or more stock markets.



2.2. The literature about domestic news impacts on local markets

In this category investigation of impacts of United States Macroeconomic news
announcements on U.S. stock, money and foreign exchange markets are the most

common topic.

Relatively older studies in this area mainly focus on the impacts of macroeconomic
variables on the stock markets rather than news announcements. A paper by Chen,
Roll and Ross (1986) tests for the effects of macroeconomic variables on stock
markets. Authors take several macroeconomic indicators as possible factors to affect
stock markets return rates. Long and short interest rate spread, industrial production,
the difference between low and high-grade bond rates, expected and unexpected
inflation are considered to have an impact. The study concludes that these variables
which are possible sources of risk have significant impacts on the markets. Another
finding of the investigation is that oil price risk does not have an impact as a separate

source of risk.

Kim, McKenzie, Faff (2004) study the effect of scheduled government
announcements of six different macroeconomic indicators on three major United
States financial markets. The study investigates the impacts on risk and return rate
of the markets. The stock market is represented by Dow John’s Industrial Average,
while JPY/USD and DEM/USD are proxies for the forex market. Return rates for
the three markets are modelled as a GARCH process. The result of the analyses
suggests that any of these markets are not affected by the release of the news,
instead, they react to the information content of the announcement. The study
concludes that bond market reacts mostly to the trade balance, while forex market
is mostly affected by the internal economic news. Consumer and producer prices,

on the other hand, are found to be significantly affecting the stock market.

Birz and Lott (2008) use newspaper headlines as an interpretation of
macroeconomic analyses. This study suggests that economic news can be
understood and interpreted differently based on the perspective of the analyser. To

eliminate this, news headlines are a good way to interpret the news content. The



study uses News Confidence Index to identify the net impacts of economic news on
stock return rates. Results of the analyses show that GDP and unemployment rate
have an impact on stock return rates. Also, study finds out that stock market’s
response to the news concerning GDP is higher when the top ten newspapers are

used as the source of interpretation.

Another study about U.S. news announcement impacts on U.S. bond market by
Balduzzi, Elton, and Green (2001) investigates the effect of news on prices,
volatility and bid-ask spread using intraday bond market data. The investigation
founds out that, surprise news releases are effecting at least one of the bond market
intruments significantly. Based on the maturity of the instrument, the impacts vary.
An important portion of the price volatility can be explained by the news right after
the public announcement and prices generally adjust to the news within a minute.
Both return rate volatility and trading volume face a significant increase after the
economic announcements, while bid-ask spreads only widen after the

announcements for 5 to 15 minutes and the go back to its initial level.

Brenner, Pasquariello, and Subrahmanyam (2009) study short-term expectations
and reactions of United States Treasury, corporate bond and stock markets to the
announcement of macroeconomic variables. The paper focuses on the comovement
and volatility reactions of these three markets to the news. The model used in the
research is GARCH-DCC model of Engle (2002). The sudy finds out that, both
relations between these markets and the way prices are formulated depends on the
macroeconomic fundamentals. Analyses also reveal that there is a significant
division between the response of the bond and stock markets to the unexpected

news.

A working paper by Goldberg and Grisse (2013) investigate the time variation in
the reaction of exchange rates and yield curves to the macroeconomic news. The
data range used in the analyses are between 2000 and 2011. Results of the study
indicate that time variantion of news imacts is significant for the announcements

with greatests impacts on asset prices. These variations can be explained by
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economic conditions. Policy rate during the announcement time and risks related to

government bonds are some of these conditions.

2.3. The literature about the United States and European Union impacts on

foreign markets

Studies related to macroeconomic news impacts on stock markets of emerging
economies have recently become popular. A research by Nowak et al. (2011) is an
example of the studies of this type. The paper studies the volatility dynamics in bond
markets of Brazil, Mexico, Russia, and Turkey, and investigate how the prices and
volatility react to both local and external macroeconomic news. The United States
and Germany are used as external news sources. The study considers standardized
surprise of macroeconomic indicators as a determinant of price and volatility

reactions. The standardized surprise is calculated as follows:

Actual,; — Expectationy,;

kt — —
Ok

Where Sy, is the standardized surprise related to the macroeconomic indicator k at
time . Actualy, and Expectation,, are the officially announced and the
previously expected values of an economic indicator respectively. a; represents the

standard deviation of all surprises.

Results of the study by Nowak et al. (2011) suggest that the return rates and return
rate volatilities of bonds in emerging markets are affected by external surprises
about macroeconomic indicators just like in mature bond markets. Additionally, the

impacts of surprises are found to be more significant on volatility rather than prices.

A study by Nikkinen and Sahlstrom (2001) analyse the effect of United States
macroeconomic news releases on local and Finnish stock markets. The investigation

analyses the implied volatilities of both markets during the announcement dates of
11



U.S Producer Price Index, Consumer Price Index and employment reports. Based
on the analyses, the study concludes that the implied volatility of stock markets goes
up before the macroeconomic news announcements and goes down after the release.
This hypothesis is confirmed for both United States and Finnish markets. Authors
conclude that uncertainty about the release of U.S. macroeconomic indicators is also
reflected in external markets along with the local market. Another finding of the
study is that employment report has the most significant impacts on uncertainty

which is in line with other researches on this topic.

Nikkinen and Sahlstrom (2004) also investigate the impacts of news announcements
on stock markets from the investor perspective. The study analyses the behaviour of
investors in European stock markets to see whether they take the scheduled
announcements of the United States and local macroeconomic indicators as an
important piece of information when valuating equities. Finland and Germany's
stock markets have been taken as representatives in this research. The study analyses
implied volatilities of stock markets of Germany and Finland to identify the
importance of local and U.S. economic announcements. The findings of the
investigation suggest that Federal Open Market Committee (FOMC) meeting days
and U.S. employment report effects both German and Finnish stock markets.
However, domestic announcements of macroeconomic indicators seem to be
unimportant to investors. Investors take U.S. macroeconomic announcements as an

important source for stock valuations rather than local market announcements.

Another study by Nikkinen et al. (2006) in related research area analyses how global
stock markets react to scheduled United States macroeconomic news
announcements. Data for 35 countries in six different regions of the world is taken
for investigation. For identifying the impacts, the study analyses the behaviour of
GARCH volatilities of 35 different stock markets. Ten major macroeconomic news
announcements are used for the analyses. Stock market indices are used as
representatives of stock markets. The time interval for the analyses is from July 1995
to March 2002. The cross-sectional regression model is used to analyse how
volatilities in stock markets of different regions respond to the macroeconomic

news. GARCH volatilities are separately estimated for each of the investigated
12



regions. The study identifies different reactions to news announcements in different
regions of the world and suggests possible reasons for this difference. Authors
propose that international trade size and dependence on trade, market size, foreign
ownership in the country and economic structures can be probable reasons for the

difference. However, these possible reasons are not investigated in the paper.

Research by Andersen et al. (2007) investigates how stock, bond and foreign
exchange markets of Great Britain, Germany and United States react to the real-time
macroeconomic news announcements of United States. To run analyses authors, use
a high-frequency dataset. The study finds that news announcements result in
immediate changes in conditional mean and it shows that, variables related to stock,
bond and foreign exchange markets have links to fundamentals. The business cycle
is found to have an impact on how the equity markets react to the news, as a result,
average stock and bond return rates have low correlation on average. The
investigation also concludes that the bond market is the most responsive market
among these three and this finding coincides with previous research. Along with

this, stock and forex markets seem to be equally responsive.

Another study investigating news impacts on stock markets is by Hanousek and
Kocenda (2011) which focuses on three emerging European Union countries —
Czech Republic, Hungary and Poland. The paper investigates stock market co-
movements and news impacts between countries, also external news impacts on
these markets. Intraday data with five-minute frequency is used for stock market
return rates which are represented by index return rates is used in the research and
European Union and United States macroeconomic news announcements for the
2004-2007 period is taken as a source of impacts on stock markets. The study takes
into consideration the difference of each announcement from its initial expectation
and analyses impacts of these announcements both on intraday and daily data.
Results of the investigation show that intraday changes in stock market indices are
significantly affected by stock markets of European Union and the United States and

the news announcements related to them.

13



A newly completed research by Wallenius, Fedoroval, and Collan (2017) try to find
the impacts of European Macroeconomic news announcements about eight
indicators on CIVETS markets which are Colombia, Indonesia, Vietnam, Egypt,
Turkey, and South Africa. The integration level of these markets into the world is
also an object of analyses. The data used in the research belongs to the 2007-2012
period and the EGARCH method is employed for analyses. The research claim that,
if a market responds to international news surprises, it is an integrated market. The
results of the analyses show that there are linkages between CIVETS and European
Union markets and news surprises have an impact on stock market volatilities and

in some cases on stock return rates.

2.4. The literature on co-movements of stock markets

Linkages between the United States and United Kingdom stock markets are
investigated by Becker, Finnerty, and Friedman (1995) to see how intraday price
movements of future contracts in this two markets are related to each other. The
research finds that, during the first half hour after news announcements in the United
States, the reaction of United Kingdom stock prices reacts to these announcements
significantly and like the reaction of United States stock prices. This once again
supports the hypothesis that traders in foreign stock markets respond to the public

information released in the United States.

A study by Connolly and Wang (2001) the co-movements of return rates in
international equity markets. United States, United Kingdom, and Japan are used as
representative markets to analyse the co-movements. The investigation focuses on
the distinction between contagion and economic fundamentals. Conditional mean
and conditional volatility models are used in the study. Outcomes of the research
show that intraday and overnight return rates of the equity markets cannot be
grounded on economic fundamentals. Instead, external stock market return rates
affect domestic market return rates significantly. The study also suggests that,

instead of publicly available information, future research about stock market co-
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movements can be done to analyse the distinction between private information of

traders and contagion.

Korkmaz, Cevik, and Atukeren (2012) analyse volatility and return rate spillovers
between stock markets of Colombia, Indonesia, Vietnam, Egypt, Turkey, and South
Africa (CIVETS). The research employs causality-in-variance and causality-in-
mean test to analyse these spillovers. GARCH model is used for causality tests. For
causality-in-mean tests, the standardized residuals are derived from the respective
GARCH models. Empirical findings from the analyses suggest that simultaneous
spillover effects are low most of the time. However, these markets may sometimes

experience a high level of co-movements.
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CHAPTER 3

COUNTRIES

This chapter is dedicated to the representation of macroeconomic data of the
analysed countries and their comparison. For the United States, data related to its
CPI rate, quarterly GDP growth, and the unemployment rate is represented, while
data for other countries include their external debts, international reserves and trade

relations with the US.

3.1. Country analyses

USA is the largest economy in the world by nominal GDP and the main analyses

object of this thesis.

Figure 3.1., Figure 3.2. and Figure 3.3. represent monthly CPI, quarterly GDP
Growth, and monthly unemployment rates respectively. These are the rates used to
determine whether announcement dates and contents of U.S. macroeconomic

indicators effect stock markets of the U.S. and other economies or not.
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Figure 3.1. Monthly CPI rate of US. Source: U.S. Bureau of Labor Statistics

CPI rate has been higher and more volatile before 2010 and became a bit lower

and less volatile during last few years.
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Figure 3.2. Quarterly GDP Growth Rates of US. Source: U.S. Bureau of Economic
Analyses
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Quarterly GDP Growth has mostly been positive except for four terms during 2009

and it is due to the financial crisis.
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Figure 3.3. Monthly Unemployment rates for the US. Source: U.S. Bureau of
Labor Statistics

Unemployment rate of the U.S. was continuously increasing untill 2010, but
starting from then it has a decreasing trend.

Australia is one of the top 20 countries by nominal GDP. According to the data
represented in Figure 3.4., Australia has had a negative trade balance with the US

every year between 2007-2016.
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Figure 3.4. Import, Export and Trade Balance of Australia with the US. Source:
World Bank

Figure 3.5. shows that, Australia has very little reserves when compared to its

external debt.
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Figure 3.5. External Debt and Total Reserves of Australia. Source: World Bank,

Australian Bureau of Statistics
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Japan is the third largest economy in the world by nominal GDP and its stock market

is represented by N225 in this thesis.

Japan has successful trade relations with the US with very high positive trade

balance, as it can be seen from Figure 3.6.
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Figure 3.6. Import, Export and Trade Balance of Japan with the US. Source: World
Bank

External debt of Japan is quite high when compared to its available reserves. But its

situation is not as critical as Australia or U.K. Figure 3.7. shows related data.
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Figure 3.7. External Debt and Total Reserves of Japan. Source: World Bank
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The UK is one of the top 10 economies of the world. FTSE 100 index represents the

stock market of the country.

Figure 3.8. shows that, imports of UK from US and exports to the US are very close.
Trade Balance has been very small during the 10 years between 2007-2016 and

positive most of the time.
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Figure 3.8. Import, Export and Trade Balance of UK with the US. Source: World
Bank

Figure 3.9. shows that, UK’s situation with its external debts is not good at all.

Reserves are very little in comarison with its reserves.
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Figure 3.9. External Debt and Total Reserves of UK. Source: World Bank, UK

Office for National Statistics

By nominal GDP, China is the second largest economy in the world following the
USA. But, it is still not considered as a developed country because of its low GDP
per capita and Human Development Index. Shanghai Composite Index (SSE) is the

proxy for Chinese stock market.

Figure 3.10. shows that China is also very successful with its trade relations with

the US. The trade balance is quite high and positive.
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Figure 3.10. Import, Export and Trade Balance of China with the US. Source:
World Bank

Based on the data represented in Figure 3.11. we can say that China’s situation with
its external debt and reserves is quite impressive. External debts are very small in

comparison with its total reserves.
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Figure 3.11. External Debt and Total Reserves of China. Source: World Bank
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Brazil is one of the top 10 economies of the world by nominal GDP. It is represented

by BVSP index in our analyses.

Brazil has had a negative trade balance with the U.S. during 9 of the 10 years
between 2007-2016. Related data can be found in Figure 3.12.
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Figure 3.12. Import, Export and Trade Balance of Brazil with the US. Source:
World Bank

External Debts of Brazil has been higher than its reserves, but the difference is not
huge as it can be seen from the Figure 3.13. The situation of Brazil in this regard is

better than U.K., Australia and even Japan.
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Figure 3.13. External Debt and Total Reserves of Brazil. Source: World Bank

3.2. Country comparisons

Only data for 2016 is used for comparison of the economies. Below figures represent

data related to all countries.
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Figure 3.14. GDP of the analysed countries. Source: World Bank

China is the largest economy by nominal GDP among analysed countries except the

US, while Australia is the smallest. Figure 3.14. shows GDP data.
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Figure 3.15. GDP Per Capita of the analysed countries. Source: World Bank

As can be seen in Figure 3.15. China and Brazil have lower GDP Per Capita than
other countries and this indicator alone lets us consider them as developing

economies rather than developed.

If we look at the Trade Balance with the US to GDP, China and Japan have very
high positive trade balance with the US to GDP ratio, while Brazil and Australia

have a trade deficit. UK’s trade balance with the U.S. is close to zero.

Trade Balance with US to GDP

0,0000350
0,0000300
0,0000250
0,0000200
0,0000150
0,0000100
0,0000050

0,0000000 — —
-0,0000050 China Japan Brazil UK AIli a
-0,0000100
-0,0000150

Figure 3.16. Trade Balance with the US to GDP ratio of analysed countries.

Source: World Bank
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External Debt to GDP figures show that, United Kingdom has the worst external

debt to GDP ratio while China’s position is quite immersive.
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Figure 3.17. External Debt to GDP ratio of analysed countries. Source: World
Bank, Australian Bureau of Statistics, U.K. Office for National Statistics

In terms of external Debt to Reserves, the situation is very similar to external debt
to GDP ratio. The US, UK, and Australia have serious problems with their debt to

reserves ratio while other economies’ ratios are very low.
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Figure 3.18. External Debt to Reserves ratios of analysed countries. Source: World

Bank, Australian Bureau of Statistics, U.K. Office for National Statistics
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CHAPTER 4

COMOVEMENTS OF THE STOCK RETURN RATES

This chapter is dedicated to the analyses of the co-movements between daily return
rates of stock indices. Correlation matrix, VAR model, and Pair-wise Granger

Causality tests are employed to understand the relations between analysed indices.
4.1. Data review for co-movement analyses
4.1.1. General information and data sources

Daily return rates for 6 stock market indices from 6 countries’ stock markets have

been calculated and used in the analyses of co-movements between stock markets.

Data covers from 01.01.2007 to 01.01.2017. The list of indices and stock markets

they are traded in is shown in Table 4.1.

Table 4.1. Stock indices and markets used in co-movement analyses

Index Country Market
SP500 USA NYSE
ASX200 |Australia |[ASE
N225 Japan TSE
FTSE100 UK LSE
SSE China SSE
BVSP Brazil B3

Return rates calculated with the close prices of each day using following formula:
P
T = ln(;_t1 4.1)

Where 7} is return rate for any day. P; represents the price of the stock index for the

end of the day and P;_; shows the price for the end of the previous day.
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Sources for the daily price data of each stock index is shown in Table 4.2. below.

Table 4.2. Data sources of daily index prices

Index Source
SP500 Yahoo!
ASX200 |Investing.com
N225 Yahoo!
FTSE100 |Investing.com
SSE Yahoo!
BVSP Yahoo!

Daily Index Prices (USD)
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e SP500 s ASX 200 FTSE100 N225 e BVSP s SSE

Figure 4.1. Daily prices of analysed stock indices for 10 years between 2007-2016

Figure 4.2. shows bar graphs for daily return rates of all analysed indices. General
trends seen in all graphs represented let us say that all analysed stock indices get
more volatile during similar periods. For example, during 2008 crisis all indices face

significantly high positive and negative return rates while after the crisis all of them
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become less volatile. The similarity between SSE and other indices is less

pronounced in general.
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Figure 4.2. Bar graphs of daily return rates of analysed stock indices between 2007-

2016. Source: Yahoo! Finance, Investing.com

4.1.2. Descriptive statistics and tests

Table 4.3. contains descriptive statistics for daily return rates of all the 6 stock

indices.

Based on the values represented in Table 4.3. we can calculate Jarque-Bera test
statistic to test whether any of the data is normally distributed or not.
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Table 4.3. Descriptive Statistics of daily index return rates

Statistics / Index |SP500 [ASX200 |N225 FTSE100 |SSE BVSP

Mean 1,8E-04| -3,0E-07| 3,3E-05| 4,9E-05| 4,4E-05| 1,1E-04
Median 6,2E-04| 3,9E-04| 6,2E-04 4,2E-04| 8,8E-04| 4,5E-04
Maximum 1,1E-01] 5,6E-02| 1,3E-01{ 9,4E-02[ 9,0E-02| 1,4E-01
Minimum -9,5E-02| -8,7E-02[ -1,2E-01] -9,3E-02] -9,3E-02 -1,2E-01
Standard Deyv. 1,3E-02| 1,2E-02| 1,7E-02{ 1,3E-02| 1,8E-02| 1,8E-02
Skewness -3,3E-01| -3,9E-01| -4,9E-01| -1,5E-01| -6,0E-O01| 1,9E-02
Kurtosis 1,3E+01{ 7,4E+00| 1,0E+01|{ 1,0E+01] 6,7E+00| 8,6E+00

Based on the values represented in Table 4.3. we can calculate Jarque-Bera test

statistic to test whether any of the data is normally distributed or not.

It is clear from the table 4.4. that none of the daily index return rates is normally

distributed.

Table 4.4. Jarque-Bera test for daily stock return rates
Normality test SP500 ASX200 [N225 FTSE100 [SSE BVSP
Jarqua Bera 1,04E+04| 2,12E+03| 5,60E+03| 5,39E+03| 1,55E+03| 3,26E+03
Probability 0,00000] 0,00000{ 0,00000] 0,00000{ 0,00000] 0,00000

We can reject the null hypothesis of normal distribution at 1% level in every single
case. This situation is quite expected for financial market data and it is common for
return rates not to be normally distributed. More graphs related to daily return rates

can be found in Appendix A.

4.2. Methodology for co-movement analyses

To check for co-movements between daily return rates of U.S. and other stock

markets correlations and Vector Auto-Regressive (VAR) model is used.

Correlation between daily return rates computed to comment on the relation between

each stock market and the U.S.

VAR model is first brought to the empirical economics by Sims (1980) and it is used

to analyse linear interdependencies between several variables. The independent
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variables used to explain each dependent variable are its own lags and lags of other

variables. The general form of the VAR model used is as following:
Tee = @ + Xioq Vilie—1 + Xi=1 OiT1e—2 + & (4.2)

Here, 1y is the return rate of the dependent stock index at time t, while 1y, is the

return rate of explanatory stock indices. Same model has been run for all indices.

Pairwise Granger Causality which is first proposed by Granger (1969) test is
employed to see which stock indices’ return rates are being affected by S&P 500

and vice versa.

Correlation matrix for 6 stock indices is computed.

4.3. Co-movement analyses

Table 4.5. below shows correlations between 6 stock indices. Significance analysis

is also conducted for correlations and all correlation values are significant.

Table 4.5. Correlation between daily return rates of indices

Correlations | SP500 N225 FTSE100 SSE ASX200 | BVSP
SP500 1,0000 0,1289 0,5965 0,0803 0,5756 0,6693
N225 0,1289 1,0000 0,3417 0,2813 0,1215 0,1780

FTSE100 0,5965 0,3417 1,0000 0,1703 0,4698 0,5418
SHANGHAI | 0,0803 0,2813 0,1703 1,0000 0,0443 0,1639
ASX200 0,5756 0,1215 0,4698 0,0443 1,0000 0,4859
BVSP 0,6693 0,1780 0,5418 0,1639 0,4859 1,0000

The daily return rate of U.S. representative index S&P 500 has a strong positive
correlation with return rates of FTSE100, ASX200, and BVSP. But correlations
between S&P 500 and Asian stock indices (N225 and SSE) are very low but still

positive.

Other than that, pairs of FTSE100 and BVSP, ASX200 and BVSP, FTSE100 and
ASX?200 also have notably high positive correlations.
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Vector Autoregressive Model with 2 lags is derived and results for S&P 500 return
rates as the dependent variable is represented in Table 4.6. The results for all indices

can be found in Appendix F.

Table 4.6. VAR model regression results for S&P 500

Variable Coefficient | Std. Dev. t-statistic
SP500(-1) -0.1847 0.0322 -5.7456
SP500(-2) -0.1326 0.0332 -3.9893
N225(-1) -0.0044 0.0211 -0.2067
N225(-2) -0.0082 0.0177 -0.4648
FTSE100(-1)| 0.0011 0.0314 0.0337
FTSE100(-2) | -0.0381 0.0302 -1.2603
SSE(-1) -0.0037 0.0153 -0.2444
SSE(-2) -0.0058 0.0154 -0.3768
BVSP(-1) -0.0373 0.0205 -1.8219
BVSP(-2) 0.0164 0.0205 0.8013
ASX200(-1) 0.1976 0.0296 6.6836
ASX200(-2) 0.1201 0.0312 3.8524
C 0.0002 0.0003 0.9383

We can see that impacts of all analysed stock indices on S&P 500 is insignificant
except for ASX200 for both lags and BVSP for 1* lag. Looking at the whole table
in Appendix F, we see that S&P 500 hundred return rates affect all indices except
BVSP. The effects of ASX200 lags are both positive.

Pairwise Granger Causality test has been run between S&P 500 and other indices.
Null hypotheses, their respective F-Statistic values, and probabilities are represented

in Table 4.7.
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Table 4.7. Pairwise Granger Causality test between S&P 500 and other stock indices

Null Hypothesis: F-Statistic P Value
N225 returns does not Granger Cause SP500 returns 0.3835 0.6815
SP500 returns does not Granger Cause N225 returns 589.095  0,0000%**

FTSE100 returns does not Granger Cause SP500 returns 1.3322 0.2641
SP500 returns does not Granger Cause FTSE100 returns 181.819  0,0000%**
SSE returns does not Granger Cause SP500 returns 0.2093 0.8112
SP500 returns does not Granger Cause SSE returns 41.1254  0,0000%***
ASX200 returns does not Granger Cause SP500 returns 25.2613  0,0000%**
SP500 returns does not Granger Cause ASX200 returns 16.1280  0,0000%**
BVSP returns does not Granger Cause SP500 returns 0.8916 0.4101
SP500 returns does not Granger Cause BVSP returns 6.2113 0,0020%**

Again, ASX200 seems to be the only index that affects S&P 500 in terms of daily
return rates. While daily return rates of S&P 500 affect return rates of all analysed

stock indices.

4.4. Summary of the results of the co-movement analysis

From the Table 4.5. which shows correlations between the stock indices of different
countries, we can see that the daily return rate of U.S. representative index S&P 500
has a strong positive correlation with return rates of FTSE100, ASX200, and BVSP.
But correlations between S&P 500 and Asian stock indices (N225 and SSE) are very

low but still positive.

Other than that, pairs of FTSE100 and BVSP, ASX200 and BVSP, FTSE100 and
ASX?200 also have notably high positive correlations.

Checking the Vector Autoregressive Model results in Table 4.6. we can see that
impacts of all analysed stock indices on S&P 500 is insignificant except for ASX200
for both lags and BVSP for 1* lag. Instead, S&P 500 return rates significantly affect
all the selected stock indices except BVSP.

Pair-wise Granger Causality test results show that daily return rates of S&P 500 are
more likely to cause other indices rather than they cause S&P 500, which is quite
expected as it represents the largest stock market of the world. Only ASX200 seem
to have two-sided relation with S&P 500, meaning they both cause each other. These
results are also strongly supported by VAR model results. As mentioned before the
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impacts of the lagged values of S&P500 return rates on other stock indices except
BVSP are significant. And among all stock indices, ASX200 is the only one that has
a significant effect on S&P 500 return rates in both lags.
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CHAPTER 5

IMPACTS OF U.S. MACROECONOMIC ANNOUNCEMENTS ON DAILY
TRADE VOLUMES

As different investors might evaluate the same information differently, incoming
information can create positive trade volume in the market. In this chapter, possible
impacts of scheduled U.S. macroeconomic news announcements on daily trade

volumes of several local and external stock indices are analysed.

5.1. Data review of trade volume analyses
5.1.1. General information and data sources

Daily volume data for four stock market indices from four countries’ stock markets
have been used in the analyses. Data covers from 01.01.2007 to 01.01.2017. The list

of indices and stock markets they are traded in is shown in Table 5.1.

Table 5.1. Stock indices and markets

Index Country Market
SP500 USA NYSE
ASX200 |Australia |ASE
N225 Japan TSE
SSE China SSE

Most of the data is downloaded from Yahoo! Finance historical database. Only 1 of
the indices chosen are not available in Yahoo! Finance database and it has been
downloaded from Investing.com website. A list of sources can be found in Table

5.2.
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Table 5.2. Data sources

Index Source
SP500 Yahoo!
ASX200 |Investing.com
N225 Yahoo!
SSE Yahoo!

Macroeconomic announcement dates for quarterly GDP Growth, monthly CPI, and
monthly Unemployment has been gathered for 10 years from 01.01.2007 to
01.01.2017.

Scheduled dates for quarterly GDP growth can be found at U.S. Bureau of Economic
Analysis database. Three announcements (advanced, preliminary, final) is made for
each quarter. Most of these announcements are made during last week of each month

at 8:30 U.S. time in the morning.

Announcement dates of monthly CPI and Unemployment can be accessed at Bureau
of Labor Statistics. Unemployment report is published at the beginning of each
month and CPI report in the middle of each month. Both are announced at 8:30 U.S.
time in the morning. Publish dates of IMF World Economic Outlook is another data

set used.

5.1.2. Descriptive statistics and tests
Table 5.3. below shows descriptive statistics for daily volumes of all indices.

Table 5.3. Descriptive statistics of daily trade volumes

Statistics / Index SP500 ASX200 |N225 SSE

Mean 4,04E+09| 7,76E+08| 1,50E+05( 1,46E+05
Median 3,80E+09( 7,19E+08| 1,41E+05| 1,09E+05
Maximum 1,15E+10]| 5,37E+09( 5,95E+05| 8,57E+05
Minimum 1,03E+09( 2,01E+07| 5,13E+04| 3,04E+04
Standard Dev. 1,19E+09]| 2,98E+08| 4,77E+04]| 1,21E+05
Skewness 1,32863 2,21735 2,42884] 2,60910
Kurtosis 6,18051| 26,44850( 13,84501| 10,58785
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Based on the values calculated we can get Jarque-Bera test statistics to check for
normality. In table 5.4. Jarque-Bera test values are shown for all analyzed indices

and based on the results none of the data is normally distributed.

Table 5.4. Jarque-Bera Test for daily trade volumes

Normality test SP500 ASX200 [N225 SSE
Jarqua Bera 1802,12 61221,1] 14391,78[ 8597,12
Probability 0,00000{  0,00000] 0,00000{ 0,00000

Augmented Dickey-Fuller test has been run to check whether any of the daily stock

volumes data has a unit root.

Table 5.5. Augmented Dickey-Fuller test for daily trade volumes

Unit root test SP500 ASX200 |N225 SSE
t-Statistic -8,0380 -5,1147 -9,0023 -2,9422
Probability 0,0000 0,0000 0,0000 0,0408

The null hypothesis of “Trade volume has a unit root” can be rejected for all indices
at 1% level except Shanghai Composite Index which can be rejected at 5% level.
For t-statistic values and probabilities Table 5.5. can be checked. Results of the test

mean that these data sets are stationary and can be used in ARCH/GARCH models.

Below, Figure 5.1. represents histograms for daily trade volume datasets of all four

indices.
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Figure 5.1. Histograms of daily trade volumes of S&P 500, N225, ASX200 and SSE

We can see from histograms that, distributions of all four daily volume data are right
skewed. Data represented in descriptive statistics table (Table 5.3.) also support this

as means of the data sets are greater than their medians in all cases.

More graphs about the daily trade volume data can be found in Appendix B.

5.2. Methodology for trade volume analyses

To test the impacts of U.S. macroeconomic announcements on daily stock market
trading volumes and rate of change in volumes GARCH (1,1) model is employed.
GARCH is a generalization of the ARCH model introduced by Bollerslev (1986)
and GARCH (1,1) model suggests that the predictor of the next period's variance is
the current variance and square of the most recent residual. Bollerslev (1986) also
shows that the stationarity of GARCH models can be analysed through the sum of
the coefficients of GARCH and ARCH terms. The sum of the coefficients must be
less than 1. Other than that, all of the coefficients should be no lower than 0.

To check for eligibility for ARCH/GARCH models Augmented Dickey-Fuller unit

root test is employed.
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Announcements dates of the three macroeconomic indicators (GDP Growth, CPI,
and Unemployment) and publish dates of IMF WEO report are used as dummy
variables. Meaning, for the days with an announcement, the value of the independent

variable is 1, for other days it is 0.

To avoid the impacts of possible 1* order autocorrelation trade volume (change in
trade volume in the other case) of the previous day is also included as an independent

variable.

The general form of the model to test for the impacts on daily stock volume is as

follows:
Vi=a+ulViq+ Z?=1 B jDjt + BaDims,t + & (5.1)
0f = Yo+ Vi1 + V208 (5.2)

where (5.1) is the mean equation and (5.2) is variance equation. In (5.1) V; is the

trade volume at time t. D;; refers to our three macroeconomic indicators and Dip, s ¢

is the announcement dates of IMF WEO forecasts.

The rate of change in daily trading volume is calculated as below:

Vi—=Viq

AV, =
A

The GARCH (1,1) model for testing the impacts of announcements on the rate of
change in daily volume is as follows:
AVy = a + uAVe_y + X3, B iDje + BaDimse + & (5.3)
0f = Yo+ V1&i1 + V208 (5.4)
where (5.3) is the mean equation and (5.4) is the variance equation.

Residuals in the model are not assumed to be normal in any of the models and to get
the best possible result same model with three types of residuals (normal,
Generalized Error, student-t) has run. Then, Bayesian Information Criterion (BIC)

has been used to compare the three models and choose best fitting one.
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Residuals of the best-fitting model are analyzed and checked for normality, serial

autocorrelation and for any remaining ARCH effects.

For the cases when coefficients of the terms of do not sum up to 1 or some of them
are negative, EGARCH (2,1) model with asymmetric order 1 is employed.
EGARCH model is first proposed by Nelson (1991) and uses natural logarithms of
the variance terms. Also, the asymmetric version of the model suggests that the
impacts of negative residual information would be higher on next periods variance.
Nelson (1991) also suggests that stationarity of the model is similar to autoregressive
moving average models, thus, the absolute value of the coefficient of logarithmic
GARCH term in the equations must be lower than 1. An example of the general

form of variance equation of the model is as below:

_ lee—1] lee—2| 2
In(62) = yo+ V1 —==+7y, + 73 + Valn(oiZ ) (5.6)
1"7t2—1 1"7t2—1 ,’Utz—z

Equation (5.6) is used both for volume and rate of volume change analyses.

It is hypothesized that investors would evaluate the public information they get
differently and would have different decisions regarding buying or selling stocks.

As a result, the positive change in trading volume would be created.

5.3. Analyses of the impacts of the U.S. macroeconomic announcements of daily

trade volumes

Augmented Dickey-Fuller test results represented in Table 5.5. shows that none of
the daily trade volume and daily changes in trade volume datasets are non-
stationary. The null hypothesis of “data has a unit root” can be rejected in all cases.
Thus, ARCH models can be employed to analyze these datasets. Models used in the

analyses are discussed in Chapter 5.2.

Bayesian Information Criterion is used for lag selection. Residuals are assumed to
have Student’s t distribution for lag selection. Daily volume and rate of daily volume
change datasets of S&P 500 are used as representative index employing models

discussed in Chapter 5.2.
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Table 5.6. below shows BIC values for models with different lags where daily

trading volume is the dependent variable.

Table 5.6. Lag selection for daily trade volume regressions

ARCH (1)| GARCH (1,1) | GARCH (2,2) | GARCH (3,3) | GARCH (4,4)
43.38 4335 4334 4335 4335

Model
BIC

Table 5.7., on the other hand, represents BIC values of models with different lags
for change in trade volume analyses.
Table 5.7. Lag selection for change in daily trade volume regressions

Model| ARCH (1) [ GARCH (1,1) | GARCH (2,2) | GARCH (3,3) | GARCH (4,4)
BIC -0.811 -0.813 -0.810 -0.806 -0.801

Both tables show that increasing lag will not benefit the analyses significantly,
instead can sometimes lead to worse results. It will also have a negative impact on
computation speed. Considering these, GARCH (1,1) models are employed in all

analyses of this Chapter.

All regression models have been repeated three times assuming three different types
of residual distribution — normal, generalized error, and Student’s t. Student’s t

distribution appeared to offer the best results among three.

As representative examples, Table 5.8. and Table 5.9. show the BIC values for three
distribution types from the regressions analyzing S&P 500 trade volume and change

in trade volume datasets.

Table 5.8. Distribution selection for daily volume regressions

Distribution

Normal

GED

Student's t

BIC

43.49

43.44

43.35

Table 5.9. Distribution selection for change in daily volume regressions

Distribution

Normal

GED

Student's t

BIC

-0.55

-0.77

-0.81

As it can be seen from the tables, Student’s t distribution offers better models in both

cases.
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For results of GARCH (1,1) models for regressions regarding daily trade volume

with residuals having Student’s t distribution, Table 5.10. can be checked.

Table 5.11. shows GARCH (1,1) results for the regressions testing the impacts of

macroeconomic announcements on the change in daily trade volume.

In both tables, coefficients from the regressions and their P-values from t-tests for
significance are represented along with Ljung—Box autocorrelation test and ARCH

LM heteroscedasticity test values.

Impact of CPI announcement on S&P 500 trade volume is significant and positive.
Impacts of announcements on trade volumes of other indices are either negative or

insignificant.
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Table 5.10. Impacts of announcement dates on daily trade volumes of S&P 500,

ASX200, N225 and SSE

S&P 500 ASX 200
Mean Equation Coefficient P Value Coefficient P Value
Intercept 7.01E+08  0,0000%** 12.09E+08  0,0000%**
V_q 0.8072 0,0000%** [0.7243 0,0000%*%*
CPI Announcement 1.23E+08 0,0058*** |-4.20E+07 0,0171**
GDPG Announcement 4.94E+07 0.2775 -1.50E+08 0,0000%***
Unemployment Announcement -5.82E+07 0.2497 -7.80E+07  0,0000%**
IMF WEO Publishment 2.00E+08 0.1009 1.22E+07  0.7335
Variance Equation Coefficient P Value Coefficient P Value
Intercept 7.20E+16  0,0000%** 12.67E+16  0,0000%**
e_,? 0.3397 0,0000#** (0.4580 0,0000%%**
o2, 0.5965 0,0000*** [0.1148 0,0230%*
Sum of coefficients 0.9362 0.5728
Autocorrelation test AC P Value AC P Value
1st order -0.1850 0.0000 -0.1230 0.0000
2nd order 0.0230 0.0000 -0.0010 0.0000
3rd order 0.0050 0.0000 0.0730 0.0000
Heteroscedasticity test F Value P Value F Value P Value
ARCH LM 2.4274 0.0637 0.8063 0.4902
N225 SSE
Mean Equation Coefficient P Value Coefficient P Value
Intercept 37936 0,0000%** [5900.794  0,0000%**
V_4 0.7268 0,0000%** 10.9274 0,0000%*%*
CPI Announcement -3030985 0.1747 -1683.879  0.3644
GDPG Announcement -1444706  0.4965 851.877 0.7113
Unemployment Announcement -7780022  0,0006*** [-625.516 0.6108
IMF WEO Publishment 3273307  0.6013 -2844.682  0.4955
Variance Equation Coefficient P Value Coefficient P Value
Intercept 2.29E+08 0,0000%** [9.94E+06  0,0003*%**
e_y? 0.2035 0,0000%** (0.1302 0,0000%*%*
0%, 0.5505 0,0000%** (0.8750 0,0000%*%*
Sum of coefficients 0.7540 1.0052
Autocorrelation test AC P Value AC P Value
1st order -0.1280 0.0000 -0.2110 0.0000
2nd order 0.0500 0.0000 -0.0610 0.0000
3rd order 0.0150 0.0000 -0.0270 0.0000
Heteroscedasticity test F Value P Value F Value P Value
ARCH LM 0.1045 0.7465 2.3203 0.1278
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Table 5.11. Impacts of announcement dates on the change in daily trade volume

S&P 500, ASX200, N225 and SSE

Mean Equation
Intercept
AV_4
CPI Announcement
GDPG Announcement
Unemployment Announcement
IMF WEO Publishment

Variance Equation

S&P 500

Coefficient P Value
0.0052 0,0625*
-0.3059 0,0000%**
0.0470 0,0001***
0.0049 0.6829
-0.0374 0,0052%**
0.0475 0.1143

Coefficient P Value

ASX 200

Coefficient P Value
0.0257 0,0000%**
-0.1651 0,0000%**
-0.0815 0,0005%**
-0.2114 0,0000%**
-0.1356 0,0000%**
0.0183 0.7216

Coefficient P Value

Intercept 0.0199 0,0000*** 10.0322 0,0009***
e_1? 0.4204 0,0000*** 10.1266 0,0010%**
02, 0.1368 0,0079%** 10.7619 0,00007%**
Sum of coefficients 0.5572 0.8885
Autocorrelation test AC P Value AC P Value
1st order -0.1040 0.0000 -0.0830 0.0000
2nd order -0.1350 0.0000 -0.0410 0.0000
3rd order -0.0690 0.0000 0.0030 0.0000
Heteroscedasticity test F Value P Value F Value P Value
ARCH LM 0.3902 0.7601 0.0029 0.9998
N225 SSE
Mean Equation Coefficient P Value Coefficient P Value
Intercept 0.0088 0,0139%* 1-0.0022 0.5827
AV_4 -0.2873 0,0000%** 1-0.1879 0,0000%**
CPI Announcement -0.0080 0.5877 -0.0113 0.4952
GDPG Announcement -0.0061 0.6989 -0.0057 0.7293
Unemployment Announcement |[-0.0696 0,0000%** 10.0081 0.6293
IMF WEO Publishment 0.0367 0.3742 -0.0212 0.6412

Variance Equation

Coefficient P Value

Coefficient P Value

Intercept 0.0206 0,0104** 10.0835 0,0000%**
e_i? 0.0540 0,0368** 10.0003 0.9275
0%, 0.4178 0,0529%* -0.8513 0,0069%***
Sum of coefficients 0.4718 -0.8510
Autocorrelation test AC P Value AC P Value
1st order -0.0600 0.0003 -0.0290 0.1590
2nd order -0.1540 0.0000 -0.1370 0.0000
3rd order -0.0900 0.0000 -0.0400 0.0000
Heteroscedasticity test F Value P Value F Value P Value
ARCH LM 0.5323 0.4657 2.8837 0.0345
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Results are quite like trade volume analyses. CPI announcements seem to be the

only one to affect daily trade volume of S&P 500.

ARCH LM test results represented in Tables 5.10. and 5.11. show that, the null
hypothesis of the existence of heteroscedasticity can be rejected at 10% in most of
the cases. Only, residuals from trade volume regression of S&P 500 can be rejected
at 5% level, and residuals from the change in trade volume regression of SSE can

be rejected only at 1% level.

Based on Ljung-Box Test Q statistics values, it can be concluded that serial
autocorrelation of residuals is either significantly close to zero or very low. Thus,

we can assume that there is no serial autocorrelation.

Models for S&P 500, ASX 200 and N225 exhibit stationary variances, as
coefficients of o7 ; and e? ; terms sum up to less than 1. Also, all coefficients in

variance equations are positive.

However, in the models regarding SSE, several problems can be seen. In the model
testing impacts on trade volume sum of the coefficients in variance, equation exceed
1. And in the model testing impacts on change in trade volume, coefficients of g2 ;

terms are negative.

For getting rid of the problems regarding models for SSE, EGARCH model is used,
and to avoid autocorrelation and heteroscedasticity problems different lag is
selected. In this case, EGARCH (2,1) model with asymmetric order 1 is employed
and additional terms added to the mean equations. The results of this analyse can be
seen in table 5.12. Results represented indicate no conditional heteroscedasticity

based on ARCH LM test.

As can be seen from the table, correcting the model did not change results for SSE.

All coefficients are still insignificant.
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Table 5.12. Impacts of announcement dates on the change in daily trade volumes

of SSE
SSE Volume Change in Volume
Mean Equation Coefficient P Value Coefficient P Value
Intercept 3761.68 0,0000*** 10.001 0.8278
V_iorAV_, 0.7411 0,0000%** 1-0.2138 0,0000%**
V_,orAV_, 0.2109 0,0000*** (-0.1205 0,0000%**
CPI Announcement -2385.56  0.1512 -0.0148 0.3837
GDPG Announcement -109.562  0.9410 -0.0035 0.8237
Unemployment Announcement 1637.51 0.2858 0.0089 0.5820
IMF WEO Publishment 335.843 0.9282 -0.025847  0.5753
Variance Equation Coefficient P Value Coefficient P Value
Intercept 0.2338 0,0001*** [-1.53E-01  0,0029%*%**
le_1]/02%° 0.2093 0,0000*** [0.0999 0,0595%*
le_5|/0295 -0.1511 0,0013*** 1-0.0197 0.7106
(e-1)/02® 0.1717  0,0000%** |-0.0606 0,0099%:%
In(c2,) 0.9854 0,0000*** 10.9672 0,0000%**
Autocorrelation test AC P Value AC P Value
1st order -0.0490 0.0150 -0.0370 0.0650
2nd order -0.1390 0.0000 -0.1280 0.0000
3rd order -0.0500 0.0000 -0.0420 0.0000
Heteroscedasticity test F Value P Value F Value P Value
ARCH LM 0.9969 0.3182 2.0676 0.1506

5.4. Results and findings from the trade volume analyses

5.4.1. Summary of the results

Monthly CPI announcements have significant positive impacts on both trade volume

and change in trade volume of S&P 500. Both coefficients are positive meaning

trade volume of S&P 500 is higher on the dates of CPI announcements. The

difference with previous day’s trade volume is also larger than normal days.

The coefficient of the dummy variable for monthly unemployment announcements

on the rate of change in daily trade volume is statistically significant but negative.

So, the initial hypothesis that announcement dates should increase the daily trade

volume or result in larger changes compared to previous dates in the local stock

market does not hold.
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IMF World Economic Outlook publish dates and monthly announcement dates for

quarterly GDP Growth does not have a significant impact.

Monthly CPI announcements dates, monthly announcement dates of quarterly GDP
Growth and monthly unemployment announcement dates in the U.S. have
statistically significant impacts on both trade volume and change in trade volume of

ASX 200 index. Coefficients both for trade volume and change in trade is negative.

It can be interpreted that, during the macroeconomic news announcements in the
U.S., Australian stock market experience lower trade volumes with negative
changes when compared to the day before the announcement. IMF WEO

announcements do not seem to create any positive volume.

Unemployment announcement dates in the U.S. have statistically significant
negative impacts on trade volume and change in trade of Japanese stock index,
N225. Coefficients for CPI and GDP Growth announcement dates are not

significant.

None of the variables seem to have statistically significant impacts on trade volumes

or changes in trade volumes of Shanghai Stock Exchange index.

5.4.2. Findings

One of the most important findings of this chapter is that the impacts of U.S.
macroeconomic announcements are negative or insignificant on trade volumes of
the external markets while positive on the local market only for CPI announcement.
We can see that macroeconomic announcement dates in the U.S. do not create
positive change in trade volume of Australian and Japanese stock market indices,
instead, they cause lower trade volumes. As mentioned before, all 3 indicators affect
daily trade volume of ASX200 negatively. This finding can be explained with the
help of the assumptions and findings of a previous study by Kim and Verrecchia
(1991). Their study proposes that investors reach their optimal portfolios before the
news release according to their pre-announcement knowledge. Announced news
affects the investors’ thoughts and they enter to a new round of trading. As traders
have different precisions and different interpretations about the announcement, they
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react to the announcement differently and it increases the trading volume. The
formula below represents the impacts of news announcements on the change in
volume, where s; is the individual precision of investors and s is the average precision. If
we have s; = s, then change in volume will be equal to 0. This formula is discussed in

Literature Review part of the thesis as well.

1
Volume = (EfrilSi - Sldi>|Pz — Py

It means that announcements can create positive change in the trade volume of the
stock indices if and only if the individuals participating in the stock market have
different opinions about the same announcements. If all investors have similar
thoughts, then there will be no change in trade. Thus, we can say that players of the
Japanese and Australian stock markets do not have significant differences in the
precision and interpretation of incoming information coming from U.S. economy.
Also, we can conclude that when monthly CPI rate is announced in the U.S.,
investors in the U.S. stock market interpret the news differently, so that the daily

trade volume increase.

Another suggestion of the authors is that change in volume is a noisier indicator of
the incoming information than the price. And this can create biased results in the

analyses.

Kim and Verrecchia (1991) conclude that the expected trade volume is a decreasing
function of the quantity of available information before an announcement and
increasing function of the accuracy of the release. Based on this information, we can
say that the quantity of pre-announcement information can also be a reason behind
the negative and insignificant impacts of announcement dates on daily trade

volumes of analysed stock indices.

China is a country with large financial reserves and low public debt. These might
make external factors difficult to impacts Chinese stock market. Thus, investors are
less likely to respond to the external news. These factors can be a possible reason
for the situation. Another finding from the analyses done is that none of the stock

indices react to World Economic Outlook publications from IMF.
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Studies analysing the impacts of macroeconomic announcements on trade volumes
of stock markets are not as common as analyses regarding return rates and
volatilities. A study by Jain (1988) analyse the impacts of the announcements of 5
macroeconomic indicators on hourly trade volumes of S&P 500 index as a market
proxy. The study reveals that none of the indicators have a significant effect on trade
volume of the proxy index. The author also concludes that the reason behind this

situation is significantly similar interpretations of news by individuals.

On the other hand, available literature suggests that trade volumes of bond markets
react to macroeconomic announcements. A study by Balduzzi, Elton, and Green

(2001) can be a good example of the studies with this conclusion.

51



CHAPTER 6

SURPRISE IMPACTS OF U.S. MACROECONOMIC ANNOUNCEMENTS
ON INTRADAY INDEX RETURN RATES AND RETURN RATE
VOLATILITIES

In the previous chapter, the impacts of U.S. macroeconomic announcement dates on
daily trade volumes are analysed. This chapter is dedicated to the analyses of the
impacts of U.S. macroeconomic announcements on intraday return rates and
volatilities of several stock market indices. Surprise (unexpected) parts of the

announced macroeconomic values are assumed to be the source of the impact.

Surprises of the investors are defined as the deviations of the announced values of
the macroeconomic indicators from their expected values. This brings the problem
of obtaining an aggregate measure of the expectations of the investors. To solve this
problem firstly we consider that the investors use the professionals’ forecasts based
on surveys obtained from individual investors who form rational expectations about
the future. Then the professionals’ forecasts of macroeconomic indicators are
rational and optimal and hence, with a circular reasoning, the expectations coming

from these forecasts are rational.

The professional forecasts of a macroeconomic indicator at a certain time might not
be uniform. However, there are studies which claim that the dispersion of the
forecasts reduces closer to the forecast target date as agents update their expectations
in accordance with real-time information (Lahiri and Sheng, 2008). Using the
rational and non-dispersed professional forecasts we can claim that the investors’
rationally expected values of the macroeconomic indicators are the professionals’

forecasts.
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Secondly, the investors might have adaptive expectations: they might expect that the

future values of the macroeconomic indicators will be the same as present values.

Using the above arguments, we model the effects of macroeconomic news in the
selected stock markets both with adaptive expectations and rational expectations in

the following parts of this chapter.

After the specification of the expectations, we elaborate on surprises, which are the
deviations of the announced values of macroeconomic indicators from their
expectations. First, the impacts of all surprises are studied without their sign
distinctions as zero, negative or positive under the name surprises without
differentiation (between positive and negative). Then surprises are classified as the
negative surprises which are the ones with higher expected values than their
announced values and positive surprises which are the ones with lower expected
values than their announced values. After this classification, the impacts of each
type of surprises are examined as being surprises with differentiation (between

positive and negative).

The macroeconomic indicators used are GDP growth rate, unemployment rate, and
inflation rate. In this sense, positive surprises in GDP growth rates can be accepted
as good news, but the positive surprises of unemployment rates can be considered
as bad news. When it comes to inflation rates associated with CPI rates the

interpretations of positive or negative surprises might be much more complex.

The forthcoming analyses take the magnitudes of the surprizes into account by
squaring the surprize variables. The higher the size of the squared surprize would
mean the lower the precision of the forecast and this can indicate that investors get
more exposed to a highly uncertain environment. The Figure 6.1. below display the

ways surprises are considered:
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Figure 6.1. Classification of the ways surprises are considered

In summary, in this chapter, the expectations of the investors are classified as
rational and adaptive expectations. However, the focus is on the rational
expectations since all the selected indices are studied in this context. Only S&P
index is subjected to the analyses under adaptive expectations in addition to the
rational expectations. The effects of each type of surprises are investigated: all
surprises without differentiation and the ones with differentiation between negative
and positive. The impacts of the squared values of each type of the surprize are also

studied.

6.1. Data review of intraday index return rate and volatility analyses
6.1.1. General information and data sources

S-minute intra-day logarithmic return rate data for 6 stock market indices from 6
countries’ stock markets have been used in the analyses. Data covers the period from
01.01.2007 to 01.01.2017. The list of indices and stock markets they are traded in is
shown in Table 6.1.
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Return rates are calculated with the close prices of each 5-minute period same as

mentioned in formula (4.1).

Where 1 is the return rate for any 5 minutes. P; is the price of the stock index for
the end of 5-mithe nutes period and P,_; is the price for the end of previous 5

minutes.

Table 6.1. Stock indices and markets used in intraday index return rate and

volatility analyses

Index Country Market
SP500 USA NYSE
ASX200 |Australia |ASE
N225 Japan TSE
FTSE100 |UK LSE
SSE China SSE
BVSP Brazil B3

Finam.ru database is used to download intraday data for all indices analyzed.

Macroeconomic announcements for quarterly GDP Growth, monthly CPI, and
monthly Unemployment has been gathered for 10 years from 01.01.2007 to
01.01.2017. Also, expectations for the announcements for the same period is used

to calculate the unexpected part of the announcements.

GDP Growth data is available at U.S. Bureau of Economic Analysis. three
announcements (advanced, preliminary, final) is made for each quarter. Most of
these announcements are made during last week of each month at 8:30 U.S. time in
the morning. For expected values of quarterly GDP Growth, Economic Forecasting
Survey provided by Wall Street Journal is used. It is a survey system that collects
forecasts from 60 different economists and provides an average of their predicted
values publicly. We assume that all 60 of the economists have rational thinking so

that their forecasts can be used as expected values under rational expectations.

For monthly CPI and Unemployment announcements, U.S. Bureau of Labor
Statistics is used. Unemployment report is published at the beginning of each month

and CPI report in the middle of each month. Both are announced at 8:30 U.S. time
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in the morning. Expected values for CPI and Unemployment is gathered from
International Monetary Fund, World Economic Outlook database which is provided
twice a year including expectations for following years. These forecasts are mostly
based on an expected future event in the economies. Thus, they can be used as a
measure of rationally expected values of macroeconomic indicators. We assume that
all rational investors in the market either use the same methods of forecasting with
IMF analysts or simply take IMF data as given. A summary of sources used for

macroeconomic indicators and their expected values can be seen in table 6.2. below.

Table 6.2. Data sources of macroeconomic indicators used in intraday index return

rate and volatility analyses

Indicator Source
GDP Growth U.S. BEA
Expected GDP Growth  [WSJ Survey
CPI U.S. BLS
Expected CPI IMF WEO
Unemployment U.S. BLS
Expected Unemployment (IMF WEO

Several figures related to surprise part of macroeconomic variables are available in

Appendix E.

6.1.2. Descriptive statistics and tests

Table 6.3. below shows descriptive statistics for S-minute return rates of all analysed

indices.
Table 6.3. Descriptive Statistics of 5-minute index return rates

Statistics / Index |SP500 |ASX200 [N225 FTSE100 |SSE BVSP
Mean 2,2E-06] -9,2E-07| 7,3E-07| 5,6E-07 -5,3E-06[ 1,6E-06
Median 5,9E-06] 0,0E+00| 0,0E+00| 0,0E+00[ 0,0E+00[ 7,9E-06
Maximum 4,4E-02| 3,4E-02| 5,4E-02| 5,2E-02| 8,9E-02| 5,4E-02
Minimum -5,3E-02| -4,2E-02| -8,5E-02| -9,0E-02| -7,0E-02| -6,2E-02
Standard Dev. 1,4E-03| 1,1E-03| 109E-03| 1,2E-03] 24E-03| 1,8E-03
Skewness -3,8E-01| -9,7E-01| -1,2E+00| -1,9E+00| 3,6E-01| -2,0E-01
Kurtosis 1,0E+02| 1,1E+02| 1,1E+02| 2,8E+02[ 9,6E+01| 9,2E+01
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Based on the values calculated we can get Jarque-Bera test statistics to check for

normality. In table 6.4. Jarque-Bera test values are shown for the return rates of all

analyzed indices and based on the results none of the data is normally distributed.

We reject the null hypothesis of data is normally distributed for all indices.

Table 6.4. Jarque-Bera Test of 5-minute index return rates

Normality test SP500 ASX200 ([N225 FTSE100 |SSE BVSP
Jarqua Bera 8,35E+07| 7,49E+07| 6,99E+07| 7,94E+08| 4,19E+07| 6,84E+07
Probability 0,00000] 0,00000{ 0,00000 0,00000{ 0,00000] 0,00000

To check for the existence of unit-root Augmented Dickey-Fuller test is used. As it

can be seen from the Table 6.5. we reject the existence of unit root for all the index

return rates at 1% level.

Table 6.5. Augmented Dickey-Fuller test of 5-minute index return rates

Unit root test SP500 ASX200 |N225 FTSE100 |SSE BVSP
t-Statistic -317,7537| -274,3313| -206,6195] -360,1610{ -125,3437| -310,0008
Probability 0,0001 0,0001 0,0001 0,0001 0,0001 0,0001

Below Figure 6.1. shows histograms for intraday return rate datasets of all 6 indices.
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Figure 6.2. Histograms of intraday stock index return rates

Histograms, along with descriptive statistics show that return rates are generally

around O with small deviations. More graphs related to the 5-minute return rate data

can be found in Appendix C.

6.2. The methodology of intraday index rate of returns and volatilities analyses

To analyse the surprise impacts of the U.S. macroeconomic announcements on stock
market return rates and their volatilities, EGARCH (1,1) model is employed. To
check for eligibility for return rate data for ARCH/GARCH models Augmented

Dickey-Fuller unit root test is used.
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As an explanatory variable, surprise parts of the macroeconomic announcements are
used. The calculation of surprise has been done in two ways: 1) Assuming investors

with rational expectations; 2) Assuming investors with adaptive expectations.

In the part with rational investors, all the previously mentioned stock indices are

analysed, while analyses of the other part are limited to DJI and S&P 500.
The surprise is defined as follows:

Srationat,jt = MLy — E(MlI;¢) (6.1) for the case with rational expectations.
Sadaptive,jt = MLy — M1 ;4 (6.2) for the case with adaptive expectations.

Here, M1;; is the announced value of macroeconomic indicator j, at time t. For (6.1)

expected values for indicators are as mentioned in Chapter 6.1. Latest available

expected value is used for calculations.

It is assumed that impacts of the surprise can best be realized during the first 5-10
minutes period after the announcement is made. If the stock market of a country
does not work during the time announcement is made, then the impacts are expected

to be realized during first 10 minutes after the stock market is open the next day.
Time differences between the U.S. and other countries are considered.
Four types of the EGARCH (1,1) model is used for the analyses:

a) A model with all surprises of macroeconomic indicators as one variable

b) A model with all surprises of macroeconomic indicators as one variable in
squared form

¢) A model differentiating between positive and negative surprises as two
separate variables

d) A model differentiating between positive and negative surprises as two

separate variables in the squared form

These four types are applicable both to models testing impacts on return rates and

models testing impacts on volatilities.
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The EGARCH (1,1) models used to analyse the impacts of the announcements on

stock market return rates are as follows:

a) Surprise impacts on the return rates of the stock market indices without

differentiating between positive and negative surprises

rn=a+Yi B S+ e (6.3)
In(6f) = vo+ 11 2= V2 ST ysln(oZ ;) (6.4)
Ot_q Ot_q

where (6.3) is mean equation and (6.4) is variance equation.

b) Surprise impacts on the return rates of the stock market indices without

differentiating between positive and negative surprises

rt=a+Z 1B;S ]t+st (6.5)
In(6f) = vo+ 11 L V2 el 4 ysln(of 1) (6.6)
‘7t2—1 Ot_q

¢) Surprise impacts on the return rates of the stock market indices with

differentiating between positive and negative surprises

Tr=a+ Z?:l BjSpositive,jt + Z?:l Vanegative,jt + & (6-7)

Eeo1l 4 ysln(o2 ) 6.8)

In(of) = yo + V1 )

d) Surprise impacts on the return rates of the stock market indices without

differentiating between positive and negative surprises

Tr=a+ 2}21 ﬁj positive,jt T Z} 1YiSa egatwe jt T & (6.9)
ln(Ut) = Yot V1 + 72 St + V31n(‘7t 1) (6.10)
03—1 of_q

Here, (6.7) and (6.8) are relatively mean and variance equations for type (c), (6.9)

and (6.10) are for type (d).
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Mean and variance equations of the EGARCH (1,1) models for testing the impacts

of macroeconomic announcements on the stock market volatility are as follows:

a) Surprise impacts on the return rate volatilities of the stock market indices

without differentiating between positive and negative surprises

r=a+& (6.11)
In(02) = Yo + 1172+ 1, T+ ysIn(ol ) + T B8 (6.12)
Ot-1 Ot-1

b) Squared surprise impacts on the return rate volatilities of the stock market

indices without differentiating between positive and negative surprises

nn=a+& (6.13)
In(02) = Yo + 1172+ 1, T2 4+ ysIn(ol ) + T 85} (6.14)
Ot-1 Ot-1

¢) Surprise impacts on the return rate volatilities of the stock market indices

with differentiating between positive and negative surprises
r=a+& (6.15)

lee-1]

ln(O'tZ) = YotV \/gi t72 \/Z + )/3ln(0-t2—1) + Z?:l ﬁjSpositive,jt +

?:1 Vanegative,jt (6-16)

d) Squared surprise impacts on the return rate volatilities of the stock market

indices with differentiating between positive and negative surprises

nn=a+¢& (6.17)

Et— |ee—1l
ln(O'tZ) = YotV \/tz—l t72 \/tz—l + )/3ln(0-t2—1) + Z?:l ﬁjSz%ositive,jt +
Ot-1 Ot-1

?:1 yjsrzlegative,jt (6-18)

All models above are the same both for the assumption of rational investors and for

the assumption of investors with adaptive expectations.
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Residuals in the model are not assumed to be normal in any of the models and to get
the best possible result same model with three types of residuals (normal,
Generalized Error, student-t) has run for all cases. Then, Bayesian Information
Criterion (BIC) has been used to compare the three models and choose best fitting

one.

Residuals of the best-fitting model are analyzed and checked for normality, serial

autocorrelation and for any remaining ARCH effects.

For the cases when EGARCH (1,1) leads to heteroscedasticity or autocorrelation
problems, EGARCH (2,1) models with asymmetric order 1 are employed. An

example of the general form of variance equations of the models are as below:

Et—1 lee—1] lee—2|

2\ — 2
ln(o-t ) = %Yo + Y1 \/E + Y2 \/E + V3 \/E + V4ln(0-t—1)

Explanatory variables (surprises) are added to the mean and variance equations the

(6.19)

same way represented in EGARCH (1,1) models.

It is hypothesized that, if investors of a market think that U.S. macroeconomic
indicators will have an impact on their market, then they will increase or decrease
their demand based on their interpretation of incoming surprise information. As
investors can get information very fast — as soon as the announcement is made, they

should respond in a few minutes after the announcement is made.

Also, differences between models with adaptive and rational expectations will help
to identify investor behaviour, the way they think. Whether investors appreciate
expected values announced by large organizations and professional economists, or

they just take most recent official announcement as the expected value or both.

6.3. Analyses of intraday index return rates and volatilities

Results of Augmented Dickey-Fuller test represented in Table 6.5. shows that, 5-
minute return rate datasets of all indices are stationary. The null hypothesis of the
existence of unit root can be rejected in all cases. Models used in the analyses are

represented in Chapter 6.2.
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Bayesian Information Criterion is used for lag selection. Residuals are assumed to
have Student’s t distribution for lag selection. 5-minute return rate data of S&P 500
is used as representative index employing the models in equations (6.3) as mean and

(6.4) as variance equation discussed in Chapter 6.2.
Table 6.6. below shows BIC values for models with different lags.

Table 6.6. Lag selection for 5-minute return rate regressions

Model | ARCH (1) | EGARCH (1,1)| EGARCH (2,2) | EGARCH (3,3) | EGARCH (4,4)
BIC -11.43 -11.62 -11.62 -11.63 -11.64

It appeared that increasing lag after EGARCH (1,1) will not benefit the model
significantly. Considering the negative impacts of increasing lag on computing

speed, it is better to stick with EGARCH (1,1) model.

For S&P 500, N225, FTSE 100 and SSE indices, EGARCH (1,1) with asymmetric
order 1 is used. For ASX 200 and BVSP indices, EGARCH (2,1) is employed to

avoid heteroscedasticity and serial correlation problems.

All regression models for all indices have been repeated three times assuming three
different types of residual distribution — normal, generalized error, and Student’s t.
Student’s t distribution appeared to offer the best results among three. As a
representative example, Table 6.7. show the BIC values for three distribution types
from the regression analyzing S&P 500 5-minute return rates using EGARCH (1,1)

model as represented in equation (6.3) and (6.4).

Table 6.7. Distribution selection for 5-minute return rate regressions

Distribution| Normal| GED | Student's t
BIC -11.10 | -11.56 -11.62

This chapter analyses the impacts of the surprise parts of the U.S. macroeconomic
announcements on return rates and volatilities of stock indices and many aspects of
these impacts are analysed. As mentioned before, we test the impacts both with and
without differentiating positive and negative surprises. This lets us identify whether

both positive and negative surprises have similar impacts or there are differences.
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Also, we analyse the impacts of the squared surprises on both return rates and
volatilities to see if the relation between surprises and variables of stock indices are
linear or the impacts are quadratic. It will show us whether the sign or the size of
the surprise is more important. Another aspect we analyse, as mentioned before, is
the analyses of the impacts of the surprises under adaptive expectations. We analyse
and compare results of the impacts under adaptive and rational expectations to see
whether both types of investors exist in the market or not. Also, this will reveal if

both react to similar information in the same way.

Below you can see a brief classification of the tables showing the results of the

regression analyses.
1) Impacts of U.S. macroeconomic announcements without differentiating between
positive and negative surprises under rational expectations

6.8. Surprise impacts on the rates of returns of the stock market indices

6.9. Squared surprise impacts on the rates of returns of the stock market

indices
6.10. Surprise impacts on the volatilities of the rates of returns of the stock
market indices

6.11. Squared surprise impacts on the volatilities of the rates of returns of the

stock market indices
2) Impacts of U.S. macroeconomic announcements with differentiating between
positive and negative surprises under rational expectations

6.12. Surprise impacts on the rates of returns of the stock market indices

6.13. Squared surprise impacts on the rates of returns of the stock market

indices
6.14. Surprise impacts on the volatilities of the rates of returns of the stock

market indices
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6.15. Squared surprise impacts on the volatilities of the rates of returns of the

stock market indices
3) Impacts of U.S. macroeconomic announcements under adaptive expectations

6.16. Surprise and squared surprise impacts on the rates of returns of the

stock market index S&P 500

6.17. Surprise and squared surprise impacts on the volatilities of the rates of

returns of the stock market index S&P 500

6.3.1. Models with the assumption of investors with rational expectations

In this part of the analyses, investors are assumed to have rational expectations,
meaning values announced by global organizations and journals are takes as

expected macroeconomic indicator values.

Tables below represent results of regression analyses without differentiating

between positive and negative surprises.

Tables 6.8. and 6.9. show that, CPI surprises have significant positive impacts on
S&P 500 return rates, while the square of the CPI surprises has no significant
impacts. GDP Growth also has significant positive impacts on return rates of S&P
500. Unemployment surprises also create positive return rates and the impacts are

quadratic.
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It can be seen from Tables 6.8. and 6.9. that, impacts of CPI surprise and squared
CPI surprise on N225 return rate is positive. GDP Growth surprises have positive
impacts, but impacts of squared surprises are negative. Coefficients for

unemployment surprises, their squares are positive.

Tables 6.8. and 6.9. show that, CPI surprises have no statistically significant impacts
on FTSE 100 return rates. GDP Growth surprises have positive impacts, but impacts
of squared surprises are negative. We can see from Tables 6.10. and 6.11. that, all

three indicators affect the volatility of return rates.

Tables 6.8. and 6.9. show that, only the impacts of CPI surprises on SSE return rates
is statistically significant. The volatility of SSE return rates is significantly affected

by the square of CPI announcements which can be seen from Tables 6.10. and 6.11.

Tables 6.9. and 6.9. show that, square of CPI surprise is a significant explanatory
variable for ASX 200 return rates with a positive coefficient. Both GDP Growth
surprises (negatively) and squared GDP Growth surprises (positively) significantly
affect the return rates. Square of Unemployment surprises has a positive impact on
return rates. We can see from Tables 6.10. and 6.11. that squares of all three

indicators have statistically significant positive impacts on return rate volatility.

Only the square of GDP Growth surprise is a significant positive explanatory
variable for BVSP return rates which can be seen in Table 6.9. When it comes to
volatility, none of the variables have significant positive impacts, as represented in

Tables 6.10. and 6.11.
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Tables below represent results of regression analyses on return rates and volatilities
of 6 indices this time assuming different reactions to positive and negative

macroeconomic announcement surprises.

Differentiating between positive and negative surprises, we can see from Tables
6.12., 6.13. that, impacts of negative CPI surprises on S&P 500 return rates is
positive while squared negative surprises have a negative effect. Positive surprises,

on the other hand, show significant positive quadratic impacts on return rates.

For N225 return rates, the impacts of large negative CPI surprises are negative. But
for negative surprises with smaller absolute value, it is vice versa. Impacts of
positive surprises are positive. As the absolute value of negative GDP Growth
surprises gets larger, the return rates of N225 decrease. Positive GDP Growth

surprises have a positive quadratic effect on N225 return rates.

Coefficient showing the impacts of positive unemployment surprises and squared
positive surprises are significant and positive on N225 returns. Only negative CPI
and positive unemployment surprises have significant impacts on return rate

volatility and this can be seen in Tables 6.14. and 6.15.
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Tables 6.12. and 6.13. show that, as the absolute value of negative GDP Growth
surprises gets larger, the return rates of FTSE 100 decrease. Only negative

Unemployment surprises have significant impacts on FTSE 100 return rates.

The volatility of SSE return rates increases by the impacts of positive GDP Growth

and negative unemployment surprises which is represented in Tables 6.14. and 6.15.

Impacts of GDP Growth surprises on BVSP returns is mostly because of positive

GDP Growth surprises. These results can be found in Tables 6.12. and 6.13.
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ARCH LM test results represented in the table show that the null hypothesis of the
existence of heteroscedasticity can be rejected at 10% in all the cases. Also, looking
at Ljung-Box Test Q statistics values, serial correlation of residuals is either
significantly close to zero or very low. Thus, we can assume that there is no serial

autocorrelation.

All models exhibit stationary variances as the coefficients of In(c2 ;) terms in

variance equations are always below 1.

6.3.2. Models with the assumption of investors with adaptive expectations

This part of the analyses calculates surprise assuming investors with adaptive
expectations and only deals with S&P 500 return rates and return rate volatility
without differentiating between positive and negative surprises. Tables 6.16. and

6.17. below show the results of regression analyses.

Table 6.16. Surprise and squared surprise impacts on the rates of returns of the

stock market index S&P 500

Mean Equation Coefficient P Value Mean Equation Coefficient P Value
Intercept 9.78E-06 0.0000%%*%* Intercept 9.67E-06 0.0000%**
CPI Surprise 0.0128 0.0000%%** (CPI Surprise)? -0.2650 0.0004#**
GDPG Surprise 0.0080 0.00007%** (GDPG Surprise)? 0.0250 0.4756
Unemployment Surprise 0.0005 0.3744 (Unemployment Surprise)? 0.0327 0.0000%**
Variance Equation Coefficient P Value Variance Equation Coefficient P Value
Intercept -0.1000 0.0000%%** Intercept -0.1003 0.0000%#**
le_y|/0=9® 0.0952 0.00007%** le_y|/0=9® 0.0954 0.0000%**
(e-1)/0=9® -0.0283 0.0000%+%* (e-1)/029® -0.0284 0.0000%+%*
In(o?,) 0.9975 0.0000%** In(o?,) 0.9974 0.0000%**
Autocorrelation test AC P Value Autocorrelation test AC P Value
1st order 0.0050 0.0380 1st order 0.0050 0.0380
2nd order -0.0070 0.0010 2nd order -0.0070 0.0010
3rd order 0.0040 0.0010 3rd order 0.0040 0.0010
Heteroscedasticity test F Value P Value Heteroscedasticity test F Value P Value
ARCH LM 0.4724 04919 ARCH LM 0.4722 0.4920

Table 6.16. shows that, both CPI surprises (positively) and the square of CPI

surprises (negatively) are significant explanatory variables for S&P 500 return rates.
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Table 6.17. Regression results for surprise and squared surprise impacts on S&P

500 return rate volatility assuming adaptive expectations

Mean Equation Coefficient P Value Mean Equation Coefficient P Value
Intercept 9.60E-06 0.0000%** Intercept 9.64E-06 0.0000%**

Variance Equation Coefficient P Value Variance Equation Coefficient P Value
Intercept -0.1013 0.0000%*%* Intercept -0.1033 0.0000%**
le_s]/0293 0.0950 0.0000% le_q|/c=05 0.0959 0.0000%
(e-1)/09" -0.0287 0.0000%* (e-1)/02%% -0.0286 0.00007%3*
In(c?,) 0.9974 0.0000%** In(c?,) 0.9973 0.0000%**
CPI Surprise 98.3796 0.0000%** (CPI Surprise)? 133.1400 0.0000%**
GDPG Surprise 35.8000 0.0000%** (GDPG Surprise)? 53.4300 0.0098***

Unemployment Surprise 44.7565 0.0000%*%* (Unemployment Surprise)? 23.1000 0.0000%**

Autocorrelation test AC P Value Autocorrelation test AC P Value
1st order 0.0050 0.0380 1st order 0.0050 0.0380
2nd order -0.0070 0.0010 2nd order -0.0070 0.0010
3rd order 0.0040 0.0010 3rd order 0.0040 0.0010
Heteroscedasticity test F Value P Value Heteroscedasticity test F Value P Value
ARCH LM 0.3045 0.5810 ARCH LM 0.4830 0.4871

GDP Growth surprise has positive significant impacts on return rates of S&P 500.

Square of Unemployment is also a positive significant variable for return rates.

All three indicators have significant positive impacts on return rate volatility of S&P
500 as can be seen in Table 6.17. The impacts of the squares of all three indicators

are also positive and significant.

ARCH LM test results represented in the table show that the null hypothesis of the

existence of heteroscedasticity can be rejected at 10% in all the cases.

Based on Ljung-Box Test Q statistics values, it can be concluded that serial
autocorrelation of residuals is either significantly close to zero or very low. Thus,

we can assume that there is no serial autocorrelation.

All models exhibit stationary variances as the coefficients of In(6? ;) terms in

variance equations are always below 1.
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6.4. Results and findings from intraday index return rates and volatility

analyses
6.4.1. Summary of results
6.4.1.1. Results from the models assuming rational expectations

Table 6.18. shows general form of impacts of each macroeconomic variable on the
intraday rate of return and volatility of each stock index. The graphs illustrated are
not numerically exact, but shows general tendency of the style of impacts. Each type

of graph is nominated by a symbol and the table below represents those symbols.

Table 6.18. Type of the impacts of each macroeconomic variable on each stock

index

Return Rate S&P 500 | ASX 200 N225 (FTISE100| SSE BVSP

CPI S U U )

GDPG / \ S ( J

Unemp L U U I

Volatility

GEI U U L U

GDPG U U U J

Unemp U U J U /|

CPI surprises have significant positive impacts on S&P 500 return rates, while the
square of the CPI surprises has no significant impacts. Differentiating between
positive and negative surprises, we can see that, impacts of negative surprises is
positive while squared negative surprises have a negative effect. Meaning, the larger
the absolute value of negative surprise is, the more it will affect return rates
negatively. Positive surprises, on the other hand, show significant positive quadratic
impacts on return rates. The Consumer Price Index having significant impacts on
US stock market is also supported by Kim, McKenzie, Faff (2004). But they do not

focus on the information content of news announcements. Instead, they use
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announcement dates as positive and negative dummy variables and identify impacts

on daily return rates and volatilities.

GDP Growth also has significant positive impacts on return rates. The style of

impacts remains the same when looked negative and positive surprises separately.

Unemployment surprises also create positive return rates and the impacts are

quadratic. This effect is mostly due to negative surprises.

Birz and Lott (2008) also show that GDP growth and unemployment announcements

have significant impacts on stock return rates.

Surprises of the all three analysed indicators have positive quadratic impacts of
return rate volatility of S&P 500. Both for positive and negative surprises of all three

indicators, as the square of the surprise, gets larger, the volatility increases.

Impacts of CPI surprise and squared CPI surprise on N225 return rate is positive.
Concluding results with separate analyses of positive and negative surprises, it
appears that, the impacts of large negative surprises is negative, meaning the larger
the absolute value of negative surprise, the higher the return rates. But for negative
surprises with smaller absolute value, it is vice versa. Impacts of positive surprises

are positive.

GDP Growth surprises have positive impacts, but impacts of squared surprises are
negative. As the absolute value of negative GDP Growth surprises gets larger, the
return rates decrease. Positive surprises have a positive quadratic effect on N225

return rates.

Coefficients for unemployment surprises, their squares, positive surprises and
squared positive surprises are significant and positive. Meaning, negative surprises
with larger absolute values and positive surprises increase the return rates as they

get larger.

Only negative CPI and positive unemployment surprises have significant impacts

on return rate volatility. Volatility increase as the surprise gets larger.
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CPI surprises have no statistically significant impacts on FTSE 100 return rates.

GDP Growth surprises have positive impacts, but impacts of squared surprises are
negative. As the absolute value of negative GDP Growth surprises gets larger, the

return rates decrease. Positive surprises have no significant impacts on return rates.

Only negative Unemployment surprises have significant impacts on FTSE 100

return rates. As the surprise gets larger the return rates increase.

All three indicators affect the volatility of return rates. As the surprise gets larger
the volatility increase, except for negative CPI surprises and positive

Unemployment surprises with very small absolute values.

Findings by Becker, Finnerty, and Friedman (1995) suggested that reactions of UK
stock market to US macroeconomic news are quite similar to reactions of US stock
market. This idea is also supported by our analyses in terms of the impacts on return
rate volatility and the effects of GDP growth and unemployment surprises on return

rates.

Only the impacts of CPI surprises on SSE return rates is statistically significant.
Coefficients of both CPI surprise and squared CPI surprise are negative. Looking at
separate analyses of positive and negative surprises, we can see that the impacts are
only related to positive CPI surprises, meaning when CPI in the US is higher than

expected, return rates of SSE get lower or negative.

The volatility of SSE return rates is significantly affected by the square of CPI
announcements. Volatility also increases by the impacts of positive GDP Growth

and negative unemployment surprises.

Square of CPI surprise is a significant explanatory variable for ASX 200 return rates
with a positive coefficient. Concluding all related analyses, we can say that, as the

surprise gets larger, return rates of ASX 200 increase.

Both GDP Growth surprises (negatively) and squared GDP Growth surprises
(positively) significantly affect the return rates. Analysing the impacts of positive

and negative return rates separately, GDP Growth surprises are in negative relation
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to ASX 200 return rates. Return rates get lower as negative surprises get close to

zero and as positive surprises get larger.

Square of Unemployment surprises has a positive impact on return rates. All related
analyses support the same idea. Return rates get higher as the surprises get larger in

squared value.

Squares of all three indicators have statistically significant positive impacts on

return rate volatility.

Only the square of GDP Growth surprise is a significant positive explanatory
variable for BVSP return rates. And it is mostly due to the effect of positive GDP

Growth surprises.

When it comes to volatility, none of the variables have significant positive impacts.

6.4.1.2. Results from the models under adaptive expectations
This part of the analyses only covers S&P 500 return rates and return rate volatility.

Both CPI surprises (positively) and the square of CPI surprises (negatively) are
significant explanatory variables for S&P 500 return rates. Positive CPI surprise
impacts are in line with the results achieved using the assumption of investors with

rational expectation.

GDP Growth surprise has positive significant impacts on return rates of S&P 500,

which is also supported by the result from previous part.

Square of Unemployment is also a positive significant variable for return rates.

Again, the result coincides with the result from Chapter 5.4.1.

All three indicators have significant positive impacts on return rate volatility of S&P
500. The impacts of the squares of all three indicators are also positive and
significant. Results from the analyses assuming investors with rational expectations

were also like this one.
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6.4.2. Findings

In Chapter 5 we mentioned that impacts of external news coming from the U.S. on
China was expected to be low and the results from current analyses also supported
this idea. Also, Brazil is a country with low public debt and large financial reserves.
So, based on the results from the analyses of Chinese stock index, it was expected
that the impacts of external news releases should be less in Brazil when compared
to countries with high public debt. Results of the analyses also met our expectations
about Brazil. When we look at the results regarding countries with high external
debt and low financial reserves, we can see that the impacts of the surprises are
significant most of the time. As mentioned before, these results were quite expected.
Because, when countries have low debts and high international reserves, investors
investing in their financial markets will have trust in the economy of those countries.
When investors do not consider external news important enough to affect the
market, then they will not make significant investments to create extraordinarily
high or low returns. But we do not yet have enough facts to prove this claim. Further
analyses to find the possible reasons behind differences in sensitivities of stock

indices is available in Chapter 7.

Nowak et al. (2011) suggest that the impacts of surprises are in emerging markets
are more significant on volatility rather than prices. This idea is also supported by
our analyses but not only for emerging markets (China and Brazil) but for all
countries analysed. Only analyses showed that impacts on the volatility of return
rates have a higher number of significant variables than impacts on return rates for
the local stock market of United States and for the UK and Australia stock markets
which are all developed countries. These analyses can be taken further by doing a
similar study on a higher number of countries to see whether this fact is true for all

markets or only for our selection of countries.

Other than the results above, based on our analyses we can say that the size of the
surprise is more important most of the time, rather than the sign of the surprise. This
result comes from the fact that, most of the time the impacts on return rate volatilities
and sometimes the impacts on return rates are quadratic. To our best knowledge,

studies available analyze the impact of the surprise parts of the macroeconomic
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announcements assuming the impacts will be linear. But our analyses of non-
linearity revealed that absolute value of the surprise is more important than its real
value. Meaning, as the surprise get larger, the return rates or return rate volatilities

get higher.

The result discussed above brings us to some important conclusions. As discussed
before, investors do not always interpret a news announcement in the same way.
Same news can be accepted as good news for the stock market by some investors,
while some might consider it as bad news. Results from our analyses show us the
dominating thoughts about the news and we see that in some cases no matter an
information is above or below the previously expected value, investors accept this
as good news for the market. But sometimes, investors are able to decide between

good and bad news.

In the United States, investors are clear when deciding whether an information is
good or bad news for the market. They think that higher than expected CPI and
higher than expected GDP Growth are both good news for the market, while they

consider higher than expected unemployment rate to be bad news.

However, in Australian and Japanese stock markets the announced values of the
U.S. CPI and unemployment rates, no matter if they are higher or lower than their
previously expected values, are always considered as good news. The impacts of
them on the return rates of ASX200 and N225 indices are quadratic. As investors
always take the incoming news related to CPI and unemployment rates of US as
good news, they increase their demand to get benefited from higher returns in all

cases and this situation increases the prices and of course, return rates in the markets.

As mentioned before, findings by Becker, Finnerty, and Friedman (1995) suggested
that reactions of UK stock market to US macroeconomic news are quite similar to
reactions of the local stock market of the United States. This idea is also supported
by our analyses in terms of the impacts on return rate volatility and the effects of
GDP growth and unemployment surprises on return rates. Only the impact of the
CPI rate on return rates is not significant for the UK while it is significant for the

US. These results mean that, when GDP growth in the US is higher than expected,
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then investors in UK stock market consider this as good news for their market. Also,
when the unemployment rate is lower than expected in the US, investors take it as a

good indicator for UK market.

The results of the analyses assuming adaptive expectations are quite like the ones
assuming rational expectations. From this result, we can say that some investors are
making their expectations based on rational thinking while others expect most recent
official data to be repeated. Meaning, the rational and adaptive expectation types are
not just a theory, but there are really some investors who build their expectations
based on rational thinking and some others who assume that the previous values of

macroeconomic indicators are better indicators of their future values.

Also, results related to the analyses of the adaptive expectations reveal that both
types of investors have a similar interpretation of similar types of information. These
results are only applicable to the U.S. stock market as we did not make similar
analyses for the other countries. Further analyses in this area can be done to see

whether both types of investors exist in other stock markets or not.
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CHAPTER 7

REASONS BEHIND DIFFERENCES IN STOCK INDEX SENSITIVITIES

We realized that among our selected stock indices some are less sensitive to
macroeconomic news coming from the US. This part of the thesis tries to indentify
whether these variables have statistically significant impacts on stock market
volatility. Other possible reasons for return rate volatility are also analysed. As
mentioned before, to our best knowledge, this thesis is the first one to analyse the

reasons for differences in stock index sensitivities.

To test for the possible reasons behind differences in stock index sensitivities we
take the monthly averages of intraday EGARCH volatilities from the models
estimated in Chapter 6.

Data used in this part forms a panel data for five countries and four economic
indicators as explanatory variables. To make our analyses 3 panel data models are
estimated. These are pooled OLS, Random effect and Fixed effect models. Random
effects vary across individuals, while random effects are constant. Pooled OLS, on
the other hand, does not take any of these effect into account. All 3 models are

estimated to get more reliable results.

7.1. Data review of stock market sensitivity analyses

Data used for countries except the US forms a panel data for five countries and four

economic indicators as explanatory variables for 10 years between 2007 and 2016.

EGARCH implied variances from the models with variance equation represented in
Equation (5.14) are used as a proxy of stock market sensitivity. Figure 7.1. below

show bar graphs of implied intraday variances.
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Average monthly variances are calculated and used as dependent variable. In Table

7.1. descriptive statistics for pooled average variances can be found.

Table 7.1. Descriptive Statistics of averages variances

Average Variance

Mean 1,4996E-05
Median 2,5375E-06
Minimum 4,6085E-07
Maximum 0,00031413
Std. Deviation | 5,1437E-05
Kurtosis 26,1336465
Skewness 5,00213808

As explanatory variables, four macroeconomic ratios of all 5 countries are used.
These are an external debt to GDP ratio, international reserves to GDP ratio, total
trade with the US to GDP ratio, and trade balance with the US to GDP ratio. All four
indicators of five countries and their GDPs are represented and compared in Chapter

2.
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Figure 7.1. Bar graphs of implied intraday variances of ASX200, N225, FTSE 100,

SSE and BVSP

Figure 7.1. shows that, return rates of Asian stock indices (SSE and N225) seem to

have more volatile variances, while variances of the return rates of other stock

indices are relatively stable.

The reasons of US stock market volatility are analyzed using a similar approach to

the one used for other countries. GARCH (1,1) variances are calculated for daily

S&P 500 return rates and used as the dependent variable as an indicator of stock

market sensitivity.
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Figure 7.2. Bar graph of implied daily variances of S&P 500 between 2007-2016

During 2008, S&P 500 seems to have significantly higher return rate volatility when

compared to other years.

Descriptive statistics of average monthly variances calculated from daily variances

is represented in Table 7.2.

Table 7.2. Descriptive Statistics of S&P 500 monthly average variance

Avgerage Variance

Mean 0,0002
Median 0,0001
Minimum 0,0000
Maximum 0,0024
Std. Deviation |0,0003
Kurtosis 29,655
Skewness 5,0568

Explanatory variables are four macroeconomic indicators of US which we think
might affect stock market volatility. These are GDP, trade balance, external debt,
and international reserves. Descriptive statistics of these indicators can be found in

Table 7.3. below.
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Table 7.3. Descriptive Statistics of US indicators (in million USD)

United States GDP Trade Balance |External Debt |Reserves |Total Trade
Mean 16094287,7 (-44460,2 14619773,3 |119442,3 (384781
Median 15836590,5 |-42479,5 15289540,3 |127983,7 (406076,5
Minimum 14418739,0 [-66842,0 8707561,1 65063,4 277813
Maximum 18569100,0 [-25372,0 19976827,0 |153075,4 |440916
Standard Deviation |1450607,9 [8818,9 3495931,9 29904,2 |45353,6
Kurtosis -1,2867 0,0930 -1,2272 -0,9773  |-0,4982
Skewness 0,3938 -0,6912 -0,3078 -0,7450 |-0,8249

7.2. The methodology of stock market sensitivity analyses

Panel data analyses using various models are employed to determine whether the

chosen macroeconomic variables affect stock market volatility or not.

The first model used is pooled OLS described as below:

4
Olverager = @ + Z BiRir + &, where g,~N(0,02), (7.1)
i=1

In (7.1) oﬁvemge,t 1s monthly average of intraday EGARCH variances at time ¢. R;;
is the four macroeconomic ratios — external debt to GDP, international reserves to
GDP, total trade with the US to GDP, and the trade balance with the US to GDP. &,
is the error term and it is assumed to be normally distributed. White cross-section
standard errors and covariance and Cross-section SUR (Davidson et al., 1993)

weights are used for the model.

The second model used for analyses includes the same explanatory variables as in
(7.1) but this time using cross-section Random Effect model. Again, White cross-

section standard errors and covariance is used in the analyses.

The third model is also the same as the first two models, this time using cross-section
Fixed Effect Model. White cross-section standard errors and covariance and Cross-

section SUR weights are used for the model.
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We expect the extent of relations with the US to have an impact on implied stock
market volatility. Because the variances of the stock indices of all countries are

estimated using a model which includes surprise news from the US

Also, based on the information from Chapter 5 and Chapter 6, it is expected that

higher reserves and lower external debt might lead to a more stable stock market.

As mentioned before, monthly averages of daily GARCH variances are used as a
proxy for the sensitivity of S&P 500 return rates for US anaylses. Standard GARCH

(1,1) model is employed and it is as represented below:
Tt =a+ ﬁTt_l + gt (72)
0f = Yo +V1&f-1 + V208, (1.3)

where (7.2) is mean equation and (7.3) is variance equation. 13 represents daily
return rates of S&P 500 while o is its variance at time t. & is the error term and is
assumed to have Student’s t distribution. r;_ is added to the equation to avoid first
order serial correlation. ARCH LM heteroscedasticity test is employed to test for

remaining ARCH effects in the model and

To test the impacts of several factors on the volatility of S&P 500 return rates
macroeconomic variables of United States are used as explanatory variables as

discussed in Chapter 7.1. The general form of OLS model used is as follows:

5
Olverager = @ + Z BiMI;, + &, where g,~N (0, c2), (7.4)
i=1
Here, oﬁvemge_t is monthly average of daily GARCH variances at time t. MI;;
represents 5 macroeconomic indicators which are GDP, external debt, international
reserves, total trade and trade balance. And &; is the error term and is assumed to be
normally distributed. Newey-West standard errors & covariance is employed to

avoid autocorrelation and heteroscedasticity problems.
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7.3. Stock market sensitivity analyses
7.3.1. Analyses of the countries except for the U.S.

Table 7.4. below shows results of all three panel data regressions to test impacts of

several macroeconomic ratios on average stock market volatility.

Table 7.4. Panel data analyses for countries except US

Average Variance Pooled OLS Random Effect Fixed Effect
Coefficient P Value Coefficient P Value [Coefficient P Value
Intercept 4.97E-06 0.2385 -5.09E-08 0.9975 0.0000 0.8218
External Debt to GDP -6.25E-06 0,0243** |-1.61E-05 0,0182** [0.0000 0.1404
International Reserves to GDP  [-0.0001 0,0024*** 1.0.0001 0,0454** 1-0.0001 0,0203**
Total Trade with US to GDP 0.5172 0,0897* 1.4914 0,0155%* [1.4108 0,0521*
Trade Balance with US to GDP |-0.1822 0.5529 -1.2230 0,0587* [-1.4188 0,0959*

Effect of external debt to GDP ratio on average variance is significant but
surprisingly negative. International Reserves to GDP ratio and Trade Balance with
the U.S. to GDP ratio also have a negative significant impact, while Total Trade

with the U.S. to GDP ratio increase volatility.

International reserves and trade balance with the US also has significant negative
impacts on volatility. Total trade with the US, on the other hand, affects the volatility

positively.

7.3.2. Analyses of the U.S.

As mentioned before, GARCH model is used to achieve daily S&P 500 variances.
The results of the model can be found in Table 7.5. Results of Ljung-Box Test for
autocorrelation and ARCH LM heteroscedasticity tests are also represented in the

table.

Based on Ljung-Box Test Q statistics values, it can be concluded that there is no

serial autocorrelation.

Also, the null hypothesis of homoscedastic residuals cannot be rejected by the

ARCH LM test results.
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The coefficient of the external debt to GDP ratio’s impacts on return rate volatility
did not meet the expectations. It has a significant negative impact which is

surprising. The impact is insignificant when using Fixed Effect model.

Table 7.5. Results of GARCH (1,1) regression for S&P 500 daily return rates

S&P 500 returns
Mean Equation Coefficient P Value
Intercept 0.0009 0,0000%**
r_q -0.0680  0,0003%***
Variance Equation Coefficient P Value
Intercept 2.19E-06  0,0001%**
e_? 0.1310 0,0000%*%*
o2, 0.8632 0,0000%#*

Sum of coefficients

Autocorrelation test AC P Value
1st order -0.0030 0.8820

2nd order -0.0040 0.9700

3rd order -0.0140 0.9030
Heteroscedasticity test F Value P Value
ARCH LM 2.4989 0.1141

Results of OLS model testing the impacts of macroeconomic variables on S&P 500

average return rate volatility is shows in Table 7.6.

Table 7.6. Results of regression for S&P 500 average return rate volatility

Average Variance Coefficient P Value
Intercept 0.0050 0,0565%*
GDP -4.38E-10 0,0894*
External Debt 1.96E-10 0.1161
International Reserves [-1.22E-08 0,0767*
Total Trade 2.07E-09 0.2024
Trade Balance 3.66E-11 0.9954

Table 7.6. shows that, as international reserves and GDP of the U.S. get higher, its

stock market becomes less volatile.

93



Results show that total external debt, total trade, and trade balance of United States
does not have statistically significant impacts on S&P 500 average monthly
volatility. Instead, GDP and international reserves both negatively affect the

variances of S&P 500.

7.4. Findings from stock market sensitivity analyses

It can be concluded that, as international reserves of a country get higher, its stock
market becomes less sensitive. It might be due to the higher confidence of investors
in the economy. Total trade with the US to GDP ratio of a country can be an indicator
of the strong economic relations with the US, thus, having large trade volumes with
the US might lead to a more sensitive stock market to external factors. Positive trade

balance with the US on the other hand, lets the stock market have lower volatility.

As mentioned before, to our best knowledge, this study is the first one in the

literature to analyze the reasons behind differences in volatilities.

Results from the analyses of S&P 500 average volatilities show that, as the economy
of the U.S. gets larger and as the international reserves of US get higher, the stock
market becomes less volatile. These results are quite expected as both cases are
positive signs for the economy. Investors take both information as positive news
for the market as well, and do not make decisions which might lead to increased

volatility.
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CHAPTER 8

LONG RUN IMPACTS OF U.S. MACROECONOMIC VARIABLES ON
STOCK MARKETS

Results from Chapter 6 show that U.S. macroeconomic announcements have
impacts on return rates and volatilities of stock indices from external markets. The
significance and the direction (sign) of the impacts differ from market to market.
Those analyses were related to high-frequency data and we can expect that, in very
short periods of time such as 5 minutes, investors can misinterpret the news and can
lead to unreasonable changes in return rates and volatilities. This chapter analyses
the impacts of the U.S. economy on monthly return rates of the stock market indices
to see whether the intraday impacts are reasonable or not. Monthly return rates can
be considered as long run return rates of an index. If the impacts of a macroeconomic
variable on the monthly return rates of an index is similar to the impacts on the
intraday return rates, we can say that the investors were successful in interpreting

the news coming from the U.S.

8.1. Data review for long run impacts of U.S. economy on stock markets

8.1.1. General information and data sources

Monthly logarithmic return rate data for 6 stock market indices from 6 countries’

stock markets have been used in the analyses.

Monthly price data covers the period from 01.01.2007 to 01.01.2017. The indices
used to analyse and stock markets they are traded in is the same as shown in Table

6.1.

Return rates are calculated with the close price of each month using the formula

4.1)
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Data sources for monthly prices of indices are the same as shown in Table 4.2.

GDP Growth data is available at U.S. Bureau of Economic Analysis. Three

announcements (advanced, preliminary, final) is made for each quarter.

For monthly CPI and Unemployment rates data from U.S. Bureau of Labor Statistics

is used.

SP500 return ASX200 return
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Figure 8.1. Bar graphs of monthly return rates of all stock indices
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8.1.2. Descriptive statistics and Tests

For descriptive statistics information of monthly return rates of 8 indices the Table

8.1. below can be checked.

Table 8.1. Descriptive statistics of monthly return rates of indices. Source: Yahoo!

Finance, Investing.com

Statistics / Index  [SP500 ASX200 [N225 FTSE100 [SSE BVSP

Mean 3,9E-03] 5,5E-04| 7,0E-04] -1,0E-03] 6,3E-04[ 2,7E-03
Median 1,0E-02| -3,2E-03] 5,0E-03[ -5,3E-03] 6,9E-03| 3,4E-03
Maximum 1,0E-01{ 14E-01] 1,2E-01f 1,4E-01] 19E-01] 1,6E-01
Minimum -1,9E-01] -7,1E-02 -2,7E-01] -8,1E-02{ -2,8E-01| -2,8E-01
Standard Dev. 4,5E-02| 4,2E-02| 6,2E-02] 4,1E-02 9,1E-02] 6,7E-02
Skewness -9,1E-01] 6,7E-01{ -9,2E-01] 5,9E-01{ -7,2E-01| -5,2E-01
Kurtosis 5,0E+00] 3,2E+00 5,2E+00| 3,5E+00( 4,0E+00| 4,7E+00

To test normality Jarque-Bera test is employed. Table 8.2 shows that We can accept

null hypothesis of normality at 1% level for monthly return rates of ASX200 and

FTSE100. While the null hypothesis can be rejected for all other stock indices at 1%

level. Monthly return rates of stock indices seem more likely to be normally

distributed.

Table 8.2. Jarque-Bera test for monthly return rates of indices

Normality test SP500 ASX200 |N225 FTSE100 [SSE BVSP
Jarqua Bera 3,70E+01| 8,90E+00| 3,98E+01| 8,11E+00| 1,54E+01| 1,91E+01
Probability 0,00000[ 0,01168] 0,00000{ 0,01733] 0,00045| 0,00007

Table 8.3. shows unit root tests for the monthly return rates and none of the indices

exhibit unit root.

Table 8.3. Unit root test of monthly return rates

Unit root test SP500 ASX200 [N225 FTSE100 [SSE BVSP
t-Statistic -8.9887 -9.5780] -9.0890f -10.7454] -9.9858| -8.9030
Probability 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
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8.2. The methodology of long run impacts of U.S. economy on stock markets

In this part of the thesis Ordinary Least Squares model is employed to check for the
impacts of currently available official information about U.S. macroeconomic

indicators on monthly return rates of 6 stock indices from 6 different countries.
The general form of the OLS model is as follows:
e =a+ Y BiMI + & (8.1)

where 7 is monthly return rate of the Ith stock index, Ml is the value of

macroeconomic indicator j (GDP growth, CPI, Unemployment) at month t.

In this part of the thesis, the impacts of macroeconomic indicators on the size of
price change is also tested. Such that, the absolute value of return rate is used as

dependent variable. So, the general form of the model is as below:
|| = a + 213'=1 BiMl;s + & (3.2)

For both (8.1) and (8.2) Breusch-Godfrey Serial Correlation LM Test is used to test
for the existence of serial autocorrelation in the error terms. In case of the existence
of a serial correlation of residuals for any index, the model has been run again with

Newey—West variance-covariance matrix.

Also, Breusch-Pagan-Godfrey test is employed to test for heteroscedasticity of
errors. When it exists, the model has been corrected with the White

heteroskedasticity-consistent variance-covariance matrix.

It is hypothesized that, if a stock market responds to the announcement surprises of
U.S. macroeconomic indicators (as seen in Chapter 6.), then these indicators should
have real impacts on return rates of those markets in the long run. Otherwise, the
short-run surprise impacts are just a misinterpretation of U.S. impacts on the markets
by investors. On the other hand, if a market does not respond to announcement
surprises, but is significantly affected by U.S. economy, it means investors of that
market cannot fully appreciate and understate the impacts of U.S. macroeconomic

indicators.
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8.3. Analyses of long run impacts of U.S. economy on stock markets

Regression results for the model specified in equation (8.1) which analyses

macroeconomic impacts on monthly return rates are represented in Table 8.3. below.

Table 8.4. on the other hand, shows results for the model in equation (8.2) which

analyses macroeconomic impacts on absolute values of monthly return rates.

Breusch-Godfrey and Durbin-Watson test statistics for serial correlation and
Breusch-Pagan-Godfrey test statistic for heteroscedasticity of errors are also

available in both Table 8.4. and Table 8.5. along with regression results.

Table 8.4. Regression results for macroeconomic impacts on monthly return rates

Monthly Return S&P 500 ASX 200 N225
Coefficient P Value Coefficient P Value Coefficient P Value
Intercept -0.5421 0.7510 2.7852 0.1024 -0.2169 0.9283
Monthly CPI -0.9460 0,0089%** 1-0.2987 0.2798 -1.0138 0,0107%**
Monthly Unemployment [0.3147 0.1386 -0.3119 0.1502 0.2444 0.4260
Quarterly GDPG 0.2176 0.4218 -0.0095 0.9564 0.1961 0.4283
Autocorrelation test Test value P Value Test value P Value Test value P Value
Breusch-Godfrey 0.2013 0.6545 0.8734 0.3520 1.0257 0.3133
Durbin-Watson 1.9129 1.8193 1.8057
Heteroscedasticity test  |F Value P Value F Value P Value F Value P Value
Breusch-Pagan-Godfrey |6.8561 0.0003 2.0669 0.1085 2.2661 0.0846
Monthly Return FTSE 100 SSE BVSP
Coefficient P Value Coefficient P Value Coefficient P Value
Intercept 1.9724 0.2374 4.6410 0.1939 3.4647 0.1895
Monthly CPI -0.2944 0.2779 -1.5170 0,0098*** 1-1.1718 0,0337%*
Monthly Unemployment [-0.2250 0.2893 -0.2091 0.6445 -0.1058 0.7386
Quarterly GDPG 0.0136 0.9365 -0.2721 0.4570 -0.2412 0.3782
Autocorrelation test Test value P Value Test value P Value Test value P Value
Breusch-Godfrey 0.0432 0.8357 0.0313 0.8599 1.5844 0.2107
Durbin-Watson 2.0355 1.9528 1.7595
Heteroscedasticity test  |F Value P Value F Value P Value F Value P Value
Breusch-Pagan-Godfrey |2.2331 0.0882 1.9956 0.1186 3.4012 0.0202

From Table 8.4., monthly CPI rate seems to be the most important variable for most

indices.
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Table 8.5. Regression results for macroeconomic impacts on absolute monthly

return rates

Absolute Montly Return |S&P 500 ASX 200 N225
Coefficient P Value Coefficient P Value Coefficient P Value
Intercept 1.4979 0.1359 5.6243 0,0000*** (4.1060 0,0026%**
Monthly CPI 0.4349 0.1095 -0.2057 0.1998 0.4603 0.2528
Monthly Unemployment [0.2706 0,0321**  [-0.2772 0,0284** [0.0522 0.7707
Quarterly GDPG -0.4360 0,0021*** 10.0604 0.5499 -0.3671 0,0257**
Autocorrelation test Test value P Value Test value P Value Test value P Value
Breusch-Godfrey 0.4887 0.4859 0.3006 0.0208 0.8856
Durbin-Watson 1.8644 1.9687
Heteroscedasticity test  |F Value P Value F Value P Value F Value P Value
Breusch-Pagan-Godfrey |5.6569 0.0012 2.0830 0.1064 3.5076 0.0177
Absolute Montly Return |FTSE 100 SSE BVSP
Coefficient P Value Coefficient P Value Coefficient P Value
Intercept 4.9628 0,0000%** 0,0000*** [7.1524 0,0000%**
Monthly CPI -0.2383 0.2190 0.2398 0.5382 0.5005 0.2035
Monthly Unemployment [-0.2202 0.1014 -0.7267 0,0185*%* [-0.3031 0,0797*
Quarterly GDPG 0.1364 0,0653* -0.2121 0.3889 -0.3607 0,0787*
Autocorrelation test Test value P Value Test value P Value Test value P Value
Breusch-Godfrey 1.0044 0.3184 0.0041 0.9488 0.0021 0.9635
Durbin-Watson 1.7968 2.0084 2.0018
Heteroscedasticity test  |F Value P Value F Value P Value F Value P Value
Breusch-Pagan-Godfrey |2.8207 0.0421 2.1469 0.0982 3.0679 0.0308

Different from results represented in Table 8.4., in Table 8.5. we can see that

variables other than CPI also affect monthly return rates of indices in absolute terms.

But there is some heteroscedasticity problem in the results related to S&P 500 and

BVSP.

In both tables, 8.4. and 8.5., none of the models exhibit serial correlation problem

as can be seen from Breusch-Godfrey and Durbin-Watson test results. Field (2009)

propose that Durbin Watson test values higher than 3 or lower than 1 are definite

causes for concern. But values between 1.5 and 2.5 are thought to be normal as a

rule of thumb.
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We can see the existence of heteroscedastic errors in models related to S&P 500 and
BVSP in both models, while N225 and FTSE 100 only exhibit the problem of
heteroscedasticity in the model which analyses the absolute return rates. To avoid
this problem, regressions with heteroscedastic errors are repeated employing White
heteroskedasticity-consistent standard errors & covariance. Results are repeated for
the repeated models and the values represented in Tables 8.4. and 8.5. are results of

the corrected models.

Correcting the models, some of the previously insignificant variables turned out to

be significant. While it also revealed some significant variables to be insignificant.

8.4. Results and findings from the analyses of long run impacts of U.S. economy

on stock markets
8.4.1. Summary of the results

Monthly CPI rates have significant negative impacts on monthly S&P 500 monthly
return rates. While the absolute value of return rates is affected by monthly
unemployment rate positively and quarterly GDP growth rates negatively. All three
indicators being significant is the same as the results represented in Chapter 6.4. but

the content of results is quite different.

None of the indicators has significant impacts on monthly ASX200 return rates. The
monthly unemployment rate of U.S. has significant negative impacts on the absolute
value of return rates. In Chapter 6.4., surprises of all three indicators were significant
in explaining 5-min return rates of ASX200, but we cannot see the similar result

here.

Monthly CPI rates affect N225 return rates negatively. And quarterly GDP Growth
rate affects absolute value of N225 return rates negatively. The results are again not
in line with the content of results from the analyses of surprise impacts on 5-minute

return rates of N225.

FTSE 100 return rates are affected by none of the macroeconomic indicators, only

quarterly GDP Growth rate has a positive effect on the absolute value of return rates.
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But 5-minute FTSE 100 return rates and volatilities were affected by surprises of all

three indicators to some extent.

Monthly CPI rates affect SSE return rates negatively, while monthly unemployment
has negative impacts on the absolute value of return rates. These results are quite
close to the ones from the analyses regarding SSE return rates and volatility in

Chapter 6.4.

BVSP return rates get affected by monthly CPI rate negatively, and absolute values
of return rates are affected both by monthly unemployment rate and quarterly GDP
Growth rate negatively. 5-min return rates of BVSP were found to be affected only
by positive GDP Growth surprises, while none of the indicators had positive impacts

on volatility.

8.4.2. Findings

Considering the results achieved, we can conclude that, investors of Chinese stock
market are quite successful in interpreting results coming from the U.S. economy.
Results from the analyses of the impacts of macroeconomic variables on the intraday
and monthly return rates coincide. Investors of British, Australian and Brazil stock
markets are not good at evaluating the external impacts. While investors of BVSP
are understating the effect of U.S. economy, investors of ASX200 and FTSE 100
are overstating. Players of Japanese and U.S. stock markets are good at appreciating
the 1mpacts of U.S. macroeconomic variables on the stock markets, but they

probably fail to evaluate the direction of impacts.
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CHAPTER 9

SURPRISE IMPACTS OF U.S. MACROECONOMIC ANNOUNCEMENTS
ON U.S. COMPANIES; USING GARCH/EGARCH AND CAPM MODELS
TOGETHER

In this chapter, the impacts of scheduled U.S. macroeconomic announcements on
intraday return rates of Apple Inc. and Exxon Mobil Corp are analysed. Apple Inc.
has the largest market value among the US companies and Exxon Mobil Corp is one
of the few non-tech companies frequently seen in the most valuable companies list

of the U.S.

9.1. Data review for intraday company return rates and volatility analyses
9.1.1. General information and data sources

Data used in this part of the analyses is intraday 5-minute return rates for Apple Inc.
and Exxon Mobil Corporation. Both companies are publicly traded and listed on

NYSE.

Intraday price data for both companies is downloaded from Finam.ru database and

return rates are calculated with the formula (4.1).

Data for announcements and expected values of macroeconomic indicators is the
same as in Chapter 6.1.1. An overview of data sources of macroeconomic indicators

and expectations can be seen in Table 6.2.

103



Risk free rate
3.6E-07

3.2E-07 4

2.8E-07

2.4E-07 4

2.0E-07

1.8E-07 -

1.26-07 - = - ——r———7
Y2 T Y20 T V2 I VA I VA I Y

2011 2012 2013 2014 2015 2016

AAPL return
10

(=]
o
1

.00

-.05 4

-10 4

e e e e —T e e e B B
mmn i mnNr nmn 1 nmn T nmnNEnmn
2011 2012 2013 2014 2015 20186

XOM return

T T T T 1
Nt mn L nmn o mn L nmnEnmn
2011 2012 2013 2014 2015 2016 I

Figure 9.1. Bar graphs of the risk-free rate and return rates of AAPL and XOM.

9.1.2. Descriptive statistics and tests

Descriptive statistics for both Apple Inc and Exxon Mobil Corporation can be found

below in Table 9.1.
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Table 9.1. Descriptive statistics of AAPL and XOM 5-minute return rates

Statistics / Company |AAPL XOM

Mean 8,15E-06| 1,80E-06
Median 0,00000 0,00000
Maximum 0,083264| 0,043276
Minimum -0,114212f -0,079314
Standard Dev. 0,00188] 0,001439
Skewness -2,313964| -2,467472
Kurtosis 411,1969| 160,6328

To test for the normality of data sets we use Jarque-Bera test statistic and below in

Table 9.2. we see that none of the data is normally distributed.

Table 9.2. Jarque-Bera tests for AAPL and XOM 5-minute return rates

Normality test AAPL XOM
Jarque Bera 7,74E+08]| 1,15E+08
Probability 0,00000 0,00000

As mentioned previously, it is quite uncommon to find normally distributed return

rates in financial markets.

To test for the existence of unit root Augmented Dickey-Fuller test is employed.

Table 9.3. can be checked for t-statistic values and probabilities.

Table 9.3. Augmented Dickey-Fuller tests for AAPL and XOM 5-minute return rates

Unit root test AAPL XOM
t-Statistic -244.3783| -244,6737
Probability 0,0001 0,0001

We can reject the null hypothesis at 1% level and say that unit root does not exist
in any of the two companies return rate data. It means that both data sets can be

used in autoregressive models such as GARCH or EGARCH.

More graphs and tables related to both companies can be found in Appendix D.
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9.2. The methodology of intraday company rate of returns and volatility

analyses

This part of the thesis is dedicated to analysing the impacts of U.S.
macroeconomic announcements on two representative U.S. companies. For this
purpose, GARCH (1,1) and Capital Asset Pricing Model (CAPM) are both
employed. CAPM is first proposed by Markowitz (1952) and later developed by
Treynor (1961, 1962), Sharpe (1964) and others. The model suggests that the
return rate on an asset is sensitive to the market risk and the expected theoretical

risk-free asset return rate.
In our analyses, CAPM is used as the mean equation of GARCH (1,1) model.

To represent market return rate, S&P 500 index is used. While 10-year U.S.

government bonds represent risk-free rate.

Companies are chosen based on their market values. Apple Inc. has had the largest
market cap in the United States for several years and Exxon Mobil Corp. is one of

the largest companies in the non-tech sphere.

To check for eligibility of return rate data of companies for ARCH/GARCH

models Augmented Dickey-Fuller unit root test is used.

As an explanatory variable, surprise parts of the macroeconomic announcements

are used. The surprise is defined as in (6.1).

It is assumed that the impacts of the surprise can best be realized during the first 5-

10 minutes period after the announcement is made.

Two of the four types of GARCH models discussed in Chapter 6.2. are used. But
including CAPM this time.

The models to test the impacts on stock return rates are as following:
a) Surprise impacts on the rates of returns of companies
= rft + H(Tmt - rft) + 2]321 B]S]t + &t (9.1)

0f = Yo+ Vi€t1 + V202 9.2)
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b) Squared surprise impacts on the rates of returns of the companies
— 3 2
Tt - rft + H(Tmt - rft) + 2]':1 IBJS]t + gt (9.3)
of = Yo+ V1&i-1 + V208 (9.4)

Here, (9.1) and (9.3) are mean equations, while (9.2) and (9.4) are respective

variance equations. In the models, 7; is the return rate of a stock at time t, 75, is

risk free rate and r;,,; represents the market rate of return.

Mean and variance equations for testing the impacts of macroeconomic

announcements on the stock return rate volatility are as follows:

a) Surprise impacts on the volatilities of the return rates of the companies
Tt - Tft + H(Tmt - rft) + Et (95)
0F = Yo+ V1€l + V2021 + 5.1 BS; (9.6)
t Yo T V1€t—1 T V20t j=1P jojt .
b) Squared surprise impacts on the volatilities of the return rates of the companies
T't = rft + H(Tmt - rft) + gt (97)

0f = Yo+ Vi€t + V2084 + Z?=1 .Bjsjzt 9.8)

Here, (9.5) and (9.7) are mean equations, while (9.6) and (9.8) are respective

variance equations. In the models, r; is the return rate of a stock at time t, ¢, is risk

free rate and r,; represents market rthe ate of return rate.

Residuals in the model are not assumed to be normal in any of the models and to get
the best possible result, the same model with three types of residuals (normal,
Generalized Error, student-t) has run for all cases. Then, Bayesian Information
Criterion (BIC) values have been used to compare the three models and choose best

fitting one.

Residuals of the best-fitting model are analyzed and checked for normality, serial

autocorrelation and for any remaining ARCH effects.
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For the cases when coefficients of the terms of do not sum up to 1 or some of them
are negative, EGARCH (1,1) model with asymmetric order 1 is employed. An

example of the general form of variance equation of the model is as below:

lee-1]

2\ €t—1 2
ln(o't ) = Yo + Y1 JZ + Y2 JZ + )/3]H(O't_1)

9.9)

Explanatory variables (surprises) are added to the mean and variance equations the

same way represented in GARCH (1,1) models.

It is hypothesized that investors will increase or decrease their demand based on
their interpretation of incoming surprise information. As investors are able to get
information very fast, the will respond in a few minutes after the announcement is

made. And this will change the stock price and its volatility.

9.3. Analyses of the impacts of U.S. macroeconomic announcements on

intraday company return rates and volatility

As it can be seen from the results of Augmented Dickey-Fuller tests in Table 9.3.
intraday return rates of both Apple Inc. and Exxon Mobil Corp. does not have a unit
root. It means they are stationary variables and ARCH models can be used to analyse

them. Models used for the analyses are specified in Chapter 9.2.

Model shown in formula (9.1) is used as a representative mean equation for lag

selection. Residuals are assumed to have student-t distribution.

For the analyses of AAPL return rates, looking at Table 8.4. we can see that
increasing lag will not decrease the Bayesian Information Criterion significantly,
but instead, it negatively affects the computation speed of the models. That is why

GARCH (1,1) is selected as the model to be used.

Table 9.4. Lag selection for AAPL return rates

Model ARCH (1) GARCH (1,1) | GARCH (2,2) | GARCH (3,3) | GARCH (4.4)
BIC ~10.94 -11.03 11.02 -11.03 “11.03
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Running the same analyses for XOM return rates, it appears that, the result does not
change. And as it can be seen in Table 9.5. GARCH (1,1) offers very close BIC

values while having a significant advantage in computation speed.

Table 9.5. Lag selection for XOM return rates

Model ARCH (1)| GARCH (1,1) | GARCH (2,2) | GARCH (3,3) | GARCH (4,4)
BIC -11.37 -11.44 -11.44 -11.45 -11.45

As mentioned in Chapter 9.2. all regressions have been run three times assuming

three types of residual distributions and then compared based on BIC values.

Below, Table 9.6. and Table 9.7. show the BIC values for three types of residual
distributions for the representative model (9.1) as mean and (9.2) as variance

equations.

Table 9.6. Distribution selection for AAPL return rates

Distribution| Normal GED | Student's t
BIC -10.22 | -10.95 -11.03

Table 9.7. Distribution selection for AAPL return rates

Distribution| Normal GED | Student's t
BIC -10.97 | -11.38 -11.44

Student-t distribution seems to offer slightly lower BIC values; thus, it is better to

assume that residuals have student-t distribution for both AAPL and XOM.

Below Table 9.8. shows the results of regressions analysing the impacts of

macroeconomic announcement surprises on S-minute stock return rates.

Table 9.9. shows the results for the model where impacts of the squares of the

surprises tested on stock return rates.

Results represented in both tables show that all variables have a significant impact
on AAPL and XOM intraday return rates, either linear or squared or both impacts

exist in all cases.
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Table 9.8. Surprise impacts on the rates of returns of companies

AAPL XOM
Mean Equation Coefficient P Value Coefficient P Value
Tm — ¥ 0.9302 0,0000%** 10.9115 0,0000%*%*
CPI Surprise -0.0025 0.8080 0.0290 0,0003 %
GDPG Surprise 0.0315 0,0029*** 1-0.0316 0,0024%**
Unemployment Surprise 0.0158 0.4428 0.1198 0,0000%**
Variance Equation Coefficient P Value Coefficient P Value
Intercept 7.54E-08 0,0000%** 14.99E-08 0,0000%**
e_q? 0.2344 0,0000*** 10.1888 0,0000%**
02y 0.7629 0,0000%** 10.7774 0,0000%**
Sum of coefficients 0.9973 0.9662
Autocorrelation test AC P Value AC P Value
1st order -0.019 0.0000 -0.0310 0.0000
2nd order -0.005 0.0000 -0.0110 0.0000
3rd order 0.0020 0.0000 -0.0020 0.0000
Heteroscedasticity test F Value P Value F Value P Value
ARCH LM 0.0161 0.8991 0.0539 0.8165

In both tables (9.8. and 9.9.) coefficients from the regressions and their P-values

from t-tests for significance are represented along with Ljung-Box autocorrelation

test and ARCH LM heteroscedasticity test values.
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Table 9.9. Squared surprise impacts on the rates of returns of companies

Variance Equation

Coefficient P Value

AAPL XOM
Mean Equation Coefficient P Value Coefficient P Value
Tm — ¥ 0.9308 0,0000*** 10.910762  0,0000%**
(CPI Surprise)? 0.9182 0.1518 -0.6181  0.1136
(GDPG Surprise)? 1.7515 0,0432%*% 1-6.2285  0,0000%%**
(Unemployment Surprise)® [17.8561  0,0000%** [-17.9458  0,0000%%*

Coefficient P Value

Intercept 7.55E-08 0,0000%** 14 99E-08 0,0000%**
e_q’ 0.2344 0,0000%** 10.1891 0,00007%**
024 0.7628 0,0000*** 10,7771 0,00007%**
Sum of coefficients 0.9972 0.9662
Autocorrelation test AC P Value AC P Value
1st order -0.0190 0.0000 -0.0310 0.0000
2nd order -0.0050 0.0000 -0.0110 0.0000
3rd order 0.0020 0.0000 -0.0020 0.0000
Heteroscedasticity test F Value P Value F Value P Value
ARCH LM 0.0161 0.8992 0.0540 0.8162

Results of the analyses about the impacts of macroeconomic announcement
surprises on volatilities of return rates of the two companies are represented below

in Table 9.10. The models represented is shown in equations (9.5) and (9.6).

Table 9.11. on the other hand, shows results from the regressions to test the impacts
of squared surprise values on stock return rate volatilities of AAPL and XOM using

models described in equations (9.7) and (9.8).

In both tables coefficients from the regressions and their P-values from t-tests for
significance are represented along with Ljung-Box autocorrelation test and ARCH

LM heteroscedasticity test values.
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Table 9.10. Surprise impacts on the volatilities of the return rates of companies

AAPL XOM
Mean Equation Coefficient P Value Coefficient P Value
Tm — 1 0.9305 0,0000*** [0.9105 0,0000%**
Variance Equation Coefficient P Value Coefficient P Value
Intercept 7.55E-08  0,0000%** 15.00E-08  0,0000%%*%*
CPI Surprise 1.02E-05  0,0800* 1.74E-06  0.6508
GDPG Surprise 3.49E-06 0.6793 -6.59E-06 0.2370
Unemployment Surprise -7.89E-05 0,0000%** -2, 79E-05 0,0000%*%*
e_s? 0.2338 0,0000*** [0.1886 0,0000%**
02y 0.7628 0,0000*** [0.7772 0,0000%**
Sum of coefficients 0.9966 0.9658
Autocorrelation test AC P Value AC P Value
Ist order -0.0190 0.0000 -0.0310 0.0000
2nd order -0.0050 0.0000 -0.0110 0.0000
3rd order 0.0020 0.0000 -0.0020 0.0000
Heteroscedasticity test F Value P Value F Value P Value
ARCH LM 0.0162 0.8988 0.0528 0.8183

Results represented in Tables 9.11. show that, surprise parts of all variables have a
significant impact on company return rate volatilities. The impact is U shaped,
meaning, as the absolute value of the surprise increase, return rate volatilities get
larger. However, results in the table 9.10. are not reliable as there exist negative

coefficients in variance equations. These models are corrected in next part.
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Table 9.11. Squared surprise impacts on the volatilities of the return rates of

companies
AAPL XOM
Mean Equation Coefficient P Value Coefficient P Value
Tm — T 0.9313 0,0000%*** 10.9117 0,0000%**
Variance Equation Coefficient P Value Coefficient P Value
Intercept 7.68E-08  0,0000*** [5.04E-08 0,0000%%**
(CPI Surprise)? 0.0359 0,0000*** 10.0168 0,0000%*%*
(GDPG Surprise)? 0.0762 0,0000*** 10.0525 0,0000%**
(Unemployment Surprise)? |0.2096 0,0000%** 10.0644 0,0000%*%*
e_1’ 0.2355 0,0000%*** 10.1875 0,0000%**
024 0.7561 0,0000%*** 10.7738 0,0000%*%*
Sum of coefficients 0.9916 0.9614
Autocorrelation test AC P Value AC P Value
1st order -0.0190  0.0000 -0.0310  0.0000
2nd order -0.0050  0.0000 -0.0110  0.0000
3rd order 0.0020 0.0000 -0.0020  0.0000
Heteroscedasticity test F Value P Value F Value P Value
ARCH LM 0.0141 0.9054 0.0494 0.8241

As it is clear from tables 9.8.,9.9.,9.10. and 9.11, residuals from none of the models
exhibit conditional heteroscedasticity. We cannot reject the null hypothesis of no

heteroscedasticity in any of the cases.

Based on Ljung-Box Test Q statistics values, it can be concluded that serial
autocorrelation of residuals is either significantly close to zero or very low. Thus,

we can assume that there is no serial autocorrelation.

In all variance equations, coefficients of g2 ; and e ; terms sum up to less than 1,

and it means that the variances are stationary.

However, the models represented in Table 9.10. exhibit the problem of variables
with negative coefficients in variance equations. To eliminate this problem, same
analyses are repeated using EGARCH (1,1) model with asymmetric order 1 as

shown in equations (9.9) and (9.10). Residuals are assumed to have Student’s t
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distribution. Results from this model are represented in Table 8.12. along with

heteroscedasticity and autocorrelation tests.

Table 9.12. Regression results for corrected models

AAPL XOM
Mean Equation Coefficient P Value Coefficient P Value
Tm =Ty 0.9305 0,0000%** [0.9105 0,0000%%**
Variance Equation Coefficient P Value Coefficient P Value
Intercept -1.1221 0,0000%** [-1.0875 0,0000%**
CPI Surprise 21.3784  0,0017*** [13.3994  0,0242**
GDPG Surprise -7.4650 0.3530 -26.5319  0,0006%***
Unemployment Surprise -170.9720 0,0000%** [-136.6692 0,0000%**
le_1]|/02%° 0.2735 0,0000%** [0.2742 0,0000%**
(e_1)/0Z%° -0.0232 0,0000%** [0.0273 0,0000%**
In(c?,) 0.9314 0,0000%** [0.9370 0,0000%%**
Autocorrelation test AC P Value AC P Value
Ist order -0.020 0.000 -0.0310 0.0000
2nd order -0.005 0.000 -0.0110 0.0000
3rd order 0.002 0.000 -0.0020 0.0000
Heteroscedasticity test F Value P Value F Value P Value
ARCH LM 0.0089 0.9246 0.0041 0.9489

Based on Ljung-Box Test Q statistics values, it can be concluded that serial
autocorrelation of residuals is either significantly close to zero or very low. Thus,
we can assume that there is no serial autocorrelation. Also, P values for ARCH LM
heteroscedasticity tests are very high. Coefficients of In(g2 ;) terms are smaller

than 1 which means the variances are stable.

9.4. Summary of the results from the intraday company return rates and

volatility analyses

CPI surprises have no significant impacts on AAPL return rates. GDP Growth
surprises have positive impacts on return rates and the impacts of the square of GDP
Growth surprises is also positive. Meaning, as the surprises get larger, the return

rates increase. But this is not true for very small negative surprises.
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Square of unemployment surprises affects AAPL return rates positively. As the

surprises get larger, the return rates increase.

CPI and Unemployment surprises and the squared surprises of all three indicators

have significant impacts on AAPL return rate volatility.

CPI surprises have a positive significant effect on return rates of XOM. The impacts
of GDP Growth surprises are negative while the impacts of the squared GDP Growth
surprises are positive. Again, return rates get higher as the surprises get larger. Only

very small positive surprises can be vice versa.

Both unemployment surprises and squared unemployment surprises affect XOM
return rates positively. Surprises of all three indicators and their squares significantly

affect XOM return rate volatility.

The impacts of the surprises on the intraday volatilities of Apple Inc. and Exxon
Mobil Corp. are like each other. But the impacts on the return rates are different in
some situations. For example, CPI surprises have significant positive impact on
XOM return rates while do not have significant impacts on APPL return rates. A
possible reason can be differences in the elasticities of the demands to their relative
products. Demand to the oil products are not as elastic as mobile phone and PC

products. As results increased CPI might increase Exxon Mobil revenues.
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CHAPTER 10

CONCLUSION

This thesis analyses the surprise impacts of the announcements of some
macroeconomic indicators of the United States (U.S.) on the indices of the selected
stock markets of U.S. (S&P 500) together with other countries, namely: Australia
(ASX200), Brazil (BVSP), China (SSE), Japan (N225) and United Kingdom (U.K.)
(FTSE100). In addition to these indices, the stocks of two companies from U.S.,
Apple Inc. and Exxon Mobil Corp are considered in this context. The surprise
impacts are observed on the trade volumes in these indices, their rates of returns

together with the volatilities in these rates of returns.

The first set of results come from Chapter 4 which analyses the co-movements
among the indices’ return rates and their directions of Granger causalities: S&P 500
return rates are more likely to affect the return rates of other indices and these rates
do not get affected by the others except ASX200. These results are taken as the
indication of the leading role of U.S. economy on the other selected countries’ stock
markets and hence the importance of the investigation of the U.S. macroeconomic

indicators on these markets.

The findings of Chapter 5, analysing the surprise impacts of U.S. macroeconomic
announcements on the indices’ daily trade volumes, imply that although the U.S.
volume of stock market trading may decline, the same effect is not likely to happen

in the volumes the other countries’ stock market trades.

Chapter 6 investigates 5-minute stock index return rates and their volatilities
estimated with EGARCH models. In most of the analyses, the U.S. macroeconomic
announcement surprises are specified according to the rational expectations

represented with the professionals’ forecasts obtained from aggregated measures of
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their surveys. Some parts of the analyses also consider the adaptive expectations
and according to our knowledge such type of expectations is not considered except
the present study. This chapter’s studies show that stock market indices of U.S.,
Japan, Australia and the United Kingdom get significantly affected from the
surprises on U.S. macroeconomic announcements. However, the impacts on the
Chinese stock index are very low and, moreover, the impacts on the Brazilian stock
index are almost non-existent. Interestingly, a new observation in the
macroeconomic announcement literature, as we believe, is that the sizes of surprises
are more important than their signs. Also, the surprise impacts on the volatilities of
the rates of returns are more significant than the impacts on return rates themselves.
This finding for the developed countries of our study is important since the existing

literature mainly emphasizes this result for developing countries’ markets.

The findings of Chapters 4, 5 and 6 of the thesis led us to investigate the
macroeconomic characteristics of the selected countries using some panel data
analysis techniques. We analyse the roles of the macroeconomic indicators on the
stock market sensitivities. In the context of the studies the important implications
emerge. U.S. stock markets get less volatile as U.S. GDP goes up. Although high
foreign trade levels with U.S. increase the selected countries’ stock market indices’
volatilities, positive trade balances with U.S. reduce them. Importantly, high foreign
reserve to GDP ratios decrease the return rate volatilities. These help us to
understand why some stock markets are so sensitive to the U.S. macroeconomic

indicator announcements’ surprises while some others are not.

Since the data used in Chapters 4-6 are daily or minutely data, the analyses with
them reveal short term impacts of the surprises of the macroeconomic indicators.
Chapter 8 studies concentrate on the impacts of the U.S. macroeconomic indicators
on the rates of returns of the selected stock indices of the countries and their
volatilities with monthly data and therefore the inspections get directed to the long
run. In this frame we find that the U.S. stock market indices’ monthly rates of returns
are sensitive to the macroeconomic indicators. On the other hand, for other countries
sensitivities to the U.S. macroeconomic indicators vary with monthly data. In

summary, we can claim that the leading economy’s macroeconomic variables’
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impacts depend on the economic characteristics of the relevant country as well as

time periods considered as can be classifies as the long run and the short run.

Instead of aggregated indices Chapter 9 looks at two important individual stocks of
U.S. and proves the importance of macroeconomic news for these stocks’ return
rates and their volatilities with the context of CAPM-GARCH/EGARCH volatility

models.

Our analyses suggest that further elaboration of the macroeconomic characteristics
of the countries on the stock markets must be considered and the surprise impacts
of macroeconomic indicator announcements must be subjected to different

specifications.
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APPENDICES

A. FIGURES RELATED TO DAILY RETURN RATES

Bar Plots

SPS00 return ASX200 retum

07 08 09 10 11 12 13 14 15 16 07T 08 09 10 11 12 13 14 15 16

N225S return FTSE100 return

07 08 09 10 11 12 13 14 15 16 07 08 03 10 11 12 13 14 15 16

Shanghai retum BVSP return

07 08 09 10 11 12 13 14 15 16 07 08 09 10 11 12 13 14 15 18

122



FrocLency

LAY

Frocuency

Histograms

SPS00 return ASX200 return
1,000 _ 1,000
200 - 200 J
€00 J > €00
3
b
3
200 g a0
200 | 200 |
o T T T T T T 0 T T T T T T T
-1z -8 04 o0 04 o2 12 10 02 .06 -04 -02 00 02 .04
Ne25 return FTSE100 return
1.000 €00
200 ] el
400
§ 300
400 | z
200
200 | 100
o T T v T o M T ¥ T T T
16 .12 .08 -04 00 04 o3 12 16 10 08 06 -04 -02 00 02 .04
Shanghai return BV SP return
1.000 200
200 | ]
€00
500 J 3
§ 200
u
200
200 |
o T T T T T T T T o T T T T T
<150 <125 - 100 ~075 060 -.@5 000 025 0% 075 10O 16 12 -08 .04 00 04 12

123



Quantiles of Normal

Quantiles of Normal
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Q-Q Plots
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B. FIGURES RELATED TO DAILY TRADE VOLUME

Area Graphs
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C. FIGURES RELATED TO INTRADAY RETURN RATES

Bar Graphs
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Histograms
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D. FIGURES RELATED TO COMPANY RETURN RATES

Bar Graphs
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Quantiles of Normal
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Q-Q Plots
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E. MACROECONOMIC ANNOUNCEMENTS
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F. VAR MODEL
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G. TURKISH SUMMARY / TURKCE OZET

ABD makroekonomik agiklamalarimn secili iilkelerin borsalar iizerindeki

etkilerinin analizi

Tez konusu ve literatiir

Yatirimcilarin gelecege dair beklentilerine gore karar aldiklar1 ve yatirim yaptiklari
yaygin olarak bilinen bir gergektir. Ve beklentilerle desteklenen bu kararlar
piyasadaki talep hacmini belirleyerek finansal piyasalar lizerinde onemli bir etki
yaratmasi miimkiin. Ulkelerin tarihleri &nceden belirlenmis makroekonomik
anonslar yapmasi beklenti belirleyicilerinin 6énemli bir boliimiinii olusturmaktadir.
Yeni bir bilgi geldiginde bu bilginin beklenmeyen kismi yatirimcilarin
beklendilerinde degisiklige yol acar. Yatirimcilar, makroekonomik degisimlerin
sonucglart hakkinda tahminlerde bulunur ve bu prognozu eylemlerinde dikkate
alirlar. Boylece, piyasalarda ticaret hacmi, fiyatlar, volatilite gibi degerler

degismeye baslar.

Bu konuda genis bir literatiir mevcut ve cesitli gostergelerin farkli hisse senedi
piyasalari lizerindeki etkisiyle birlikte, ekonomik duyurularin iilkeler arasi etkileri
de bir¢ok arastirmaci tarafindan ele alindi. Makroekonomik haberlerin finansal ve
para piyasalart tizerindeki etkileri konusundaki c¢aligmalar bagka alanlarla
karsilastirildiginda kismen yenidir. Cogunluk olarak, son senelerde bu spesifik
aragtirma alanindaki literatlir, ampirik calismalardan olusmaktadir. Ancak, bazi
caligmalar konuyu teorik acidan ele almakta ve yatirimcilarin ve pazarlarin
makroekonomik haberlere nasil tepki verdikleri tizerine modeller gelistirmektedir.
Baz1i ampirik calismalarda {lkeyle 1ilgili makroekonomik haberlerin ve
aciklamalarin yerel hisse senedi ve para piyasalarin iizerindeki etkisi incelenirken,
baz1 aragtirmacilar biiylik ekonomilere sahip iilkelerden gelen makroekonomik

haber ve duyurularin yabanct borsa ve para piyasalarina olan etkisini
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incelemektedir. Son kategori altindaki ¢aligsmalarin ¢ogu, yerel pazarlardaki etkinin
analizini de icermektedir. Bunlarin yam sira, iki veya daha fazla hisse senedi
piyasasi arasinda es-hareket veya korelasyonu aragtiran bazi ¢alismalar da vardir.
Yerel piyasalar iizerinde yapilan arastirmalarin ciddi bir kismint ABD ekonomisiyle
ilgili haberlerin ABD piyasalarina olan etkisini farkli yonlerde ele alan ¢alismalar
olusturmaktadir. Genel olarak arastirmalarin odak noktasi gelismis ekonomiler olsa
da son birkac senede gelismekte olan ekonomiler iizerinde de c¢aligmalar

yapilmaktadir.

Bu alandaki 6nemli teorik ¢caligmalara, Kim ve Verrecchia (1991) tarafindan yapilan
caligma iyi bir 6rnek teskil eder. Ampirik calismalar i¢inde ise, Nowak ve dig.
(2011), Nikkinen ve Sahlstrom (2001), Andersen ve dig. (2007), Korkmaz, Cevik
ve Atukeren (2012) gibi aragtirmacilarin yaptig1 caligmalar 6rnek olarak gosterile
bilir.

Bu tez, makroekonomik degisiklikler hakkinda yapilan tarihleri dnceden belirlenmis
aciklamalarin 2007 ve 2016 yillar1 arasindaki 10 yil boyunca finansal piyasalar
tizerindeki etkisinin cesitli yonlerini incelemektedir. Analizin ana odak noktasi
Amerika Birlesik Devletleri'dir. Nominal GSYIH (Diinya Bankasi) degerine
bakildiginda diinyanin en biiyiik ekonomisine sahip olan ABD, diinya ekonomisinin
onemli bir boliimiinti olusturuyor. ABD'deki herhangi bir biiyliik makroekonomik
degisim, diger iilkelerin ekonomilerinde ve piyasalarinda de degisikliklere yol
acabilir. Bu tezde, Amerika Birlesik Devletleri ekonomisinin 3 makroekonomik
gostergesi (GSYIH Biiyiimesi, Tiiketici Fiyat Endeksi, Issizlik) ABD ve diger
ekonomilerin hisse senedi piyasalarini etkileyecek olas1 degiskenler olarak

alimmustir.

Tezin ana odak alani, Amerika Birlesik Devletleri'nin yerel ve dis borsalar
tizerindeki makroekonomik duyurularinin etkisini ve etkilerin olas1 nedenlerini
analiz etmektir. Hisse senedi endekslerinin getirilerinin ortak hareketine ve
makroekonomik duyurularin birkag sirket iizerindeki etkisinin analizine iliskin ek
analizler de bu tezde yer almaktadir. Tezin ¢ogu boéliimiinde GARCH ve EGARCH
modelleri kullanilmaktadir. Bununla birlikte, tezin 4-cii ve 7-ci sirastyla VAR ve

OLS modelleri de uygulanmustir.
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Analizde kullanilan veri kaynaklari, modeller ve yontemler ve diger seylerle ilgili

her bir bilgi ayri-ayr1 boliimlerde mevcuttur.

Veri Kaynaklan

5-ci boliimde yapilan analizlerde 4 iilkenin borsalarindan 4 borsa endeksi i¢in
giinliik ticaret hacmi verileri kullanilmistir. Veriler 01.01.2007 - 01.01.2017 tarihleri
arasindadir. Verilerin 6nemli bir kism1 Yahoo! Finans veritabanindan alinmaistir.
Secilen endekslerden sadece 1 tanesi (ASX200) Yahoo! Finans veri tabaninda
bulunmadigindan Investing.com web sitesinden indirilmistir. Her ceyrek igin
GSYIH Biiyiimesi, aylik TUFE ve aylik issizlik oranlarina iliskin makroekonomik
aciklama tarihi, 01.01.2007'den 01.01.2017'ye kadar olan 10 yil i¢in toplanmustir.
Ug aylik GSYIH biiyiimesi igin planlanan tarihler ABD Ekonomik Analiz Biirosu
(US BEA) veritabaninda bulunabilir. GSYIH i¢in her ceyrege iliskin 3 adet aciklama
(ileri, 6n, final) yapilir. Bu duyurularin ¢ogu, her ayin son haftasinda sabah 8: 30'da
(ABD saati) yapilir. Aylik TUFE ve Issizlik duyuru tarihlerine Isgiicii Istatistikleri
Biirosu'ndan (US BLS) erisilebilir. Issizlik raporu her aymn basinda, TUFE raporu
ise her ayin ortasinda yayinlanmaktadir. Her ikisi de sabah 8:30 ABD saatinde ilan
edilir. IMF Diinya Ekonomik Goriiniimii'niin (World Economic Outlook)

yayinlanma tarihleri, kullanilan bagka bir veri kiimesidir.

Tezin 6-c1 boliimiinde yiiriitiilen analizlerde 6 tilkenin borsalarindan 6 borsa endeksi
icin 5 dakikalik gilinliik logaritmik getiri verileri kullanilmistir. Veriler

01.01.2007'den 01.01.2017'ye kadar olan siireyi kapsamaktadir.

Finam.ru veritabani, analiz edilen tiim endeksler i¢in giin i¢i verileri indirmek i¢in

kullanilmastir.

Ug aylik GSYIH Biiyiimesi, aylik TUFE ve aylik issizlik i¢in makroekonomik
aciklamalar 01.01.2007'den 01.01.2017'ye kadar 10 yil boyunca toplanmistir.
Ayrica, duyurularin 6nceden ongoriillmeyen kismini hesaplamak i¢in ayni zaman

dilimi i¢in duyuru beklentileri kullanilmistir.
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GSYIH Biiyiime verileri ABD Ekonomik Analiz Biirosu'nda (US BEA) mevcuttur.
Her ¢eyrek i¢in 3 adet ilan (ileri, On, final) yapilir. Bu duyurularin ¢ogu, her aymn
son haftasinda sabah 8: 30'da (ABD saati) yapilir. Ug aylik GSYIH Biiyiimesinin
beklenen degerleri icin Wall Street Journal tarafindan saglanan Ekonomik Ongorii
Anketi kullanilmaktadir. Bu, 60 farkli ekonomistin tahminlerini toplayan ve tahmin

edilen degerleri ortalama olarak kamuya acgiklayan bir anket sistemidir.

Aylik TUFE ve lssizlik duyurulari icin ABD Calisma Istatistikleri Biirosu (US BLS)
kullanilir. Issizlik raporu her aymn basinda yayinlanmakta ve her aym ortasinda
TUFE raporu yaymlanmaktadir. Her ikisi de sabah 8:30 ABD saatinde ilan edilir.
TUFE ve Issizlik i¢in 6ngoriilen degerler Uluslararas1 Para Fonu, Diinya Ekonomik
Gortinimi (World Economic Outlook) veritabanindan yilda iki kez saglanan

gelecek yillara iliskin beklentiler dahil olmak {izere toplanmustir.

Her bolimde ayri ayrilikta yapilan analizlerde kullanilmis olan verilerin istatistik
ozellikleri ve Jarque-Bera normallik testlerinin sonuglari, gereken durumlarda birim
kok testleri sunulmustur. Tez dahilinde sunulmasi 6nemli olmayan verilerin

ozelliklerini gosteren bazi grafikler Ek Boliimlerde yer almistir.

Analizler ve Sonuclar

Amerika Birlesik Devletleri ile birlikte analiz edilmek tizere secilen iilkeler
Avustralya, Japonya, Birlesik Krallik, Cin ve Brezilya'dir. 3. Bdliimde, bu
iilkelerdeki ekonomik durum analiz edilmekte, dis borglari, mevcut mali rezervleri
ve ABD ile olan ticari dengeleri sunulmakta ve birbirleriyle karsilastiriimaktadir.
Bunlar dis ekonomilerden gelen etki seviyesinde Onemli faktorler oldugunu
varsaydigimiz degiskenlerdir. Gortilen o ki, iilkeler arasinda soze gecen konularda
ciddi farklar mevcut. Cin ve Brezilya diisiik dis borca ve yiliksek mali rezervlere
sahipken, diger iilkeler GSYIH'ye oranda yiiksek dis borglara ve diisiik mali
rezervlere sahip. Ulkelerin ABD ile ticaret iliskileri de bir-birinden farkl

seviyelerde.

Ulkelerin finansal piyasalarini temsil etmek igin her finansal piyasadan 1 adet hisse
senedi endeksi se¢ilmigtir. Bunlar ABD i¢in S & P 500, Avustralya icin ASX 200,
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Japonya i¢in Nikkei 225, Birlesik Krallik i¢in FTSE 100, Cin i¢in SSE Kompozit
Endeksi ve Brezilya icin BVSP'dir.

4. boliimde, piyasalar1 temsil etmesi i¢in se¢ilmis endekslerin giinliik getiri oranlari
arasindaki es-hareket analiz edilmektedir. Endeksler arasindaki korelasyonlar
hesaplanmistr. Giinliik getiriler arasindaki es-hareketi analiz etmek i¢in Vector
Autoregressive modeli kullaniliyor. Ayrica, hangi endekslerin S & P 500 getirilerini
etkiledigini ve bunun tersini saptamak icin Ikili Granger Nedensellik testini
kullaniyoruz. Ikili Granger Nedensellik testi sonuglari, diinyanin en biiyiik
borsalarindan birini temsil etmesi beklenen S & P 500'in giinliik getirilerinin, diger
endekslerden etkilenmekten ziyade, diger endekslere neden olma olasiliginin daha
yiiksek oldugunu gdstermektedir. Sadece ASX200, S & P 500 ile iki yonli bir
iligkiye sahip gibi goriiniiyor, yani ikisi de birbirlerinin giinliik getirilerini etkiliyor.
Korelasyon sonuclarina bakarsak, ABD temsilcisi endeks S & P 500'iin giinliik
getirilerinin FTSE100, ASX200 ve BVSPnin getirileriyle giiclii bir pozitif
korelasyona sahip oldugunu gorebiliyoruz. Ancak S & P 500 ve Asya iilkelerinin
hisse senedi endeksleri (N225 ve SSE) arasindaki korelasyonlar ¢ok diisiiktiir, ancak
yine de olumludur. Bunun disinda FTSE100 ve BVSP, ASX200 ve BVSP, FTSE100
ve ASX200 ciftleri de yiiksek oranda pozitif korelasyona sahiptir.

Makroekonomik agiklamalar yapildig1 zaman yatirimcilarin yapilmis agiklamanin
bilgi igerigi hakkinda farkli goriislere sahip olacagi, ayni bilgiyi baz1 yatirnmcilarin
1yi, bazilariin ise kotii haber olarak algilayacagi ve bunun da borsada pozitif ticaret
hacmi yaratacagi beklenmektedir. Bolim 5'te bu fikri test etmek i¢cin, ABD’de
yapilmis makroekonomik duyurularin tarihlerini kukla degiskenler olarak
kullaniyor ve S & P 500, ASX200, N225 ve SSE'nin giinliik ticaret hacimleri
iizerindeki etkisini analiz edeiyoruz. Bunlardan baska, modele yaynlandigi
tarithlerde ticaret hacminde herhangi bir artis olup olmadigini gérmek icin IMF
World Economic Outlook tarihlerinin kukla degisken olarak ekledik, ancak etkinin
istatistiksel olarak anlamli olmadigr bulundu. Giincel literatiirden farkli olarak,
giinlik ticaret hacminin analizinde, Genellestirilmis Otoregresif Kosullu

Heteroskedastisitt (GARCH) ve Ustel GARCH (EGARCH) modelleri
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kullanilmistir. Kullanilan verilerin sozii gecen modellere uygun olup olmadigini

kontrol etmek i¢in Artirilmis Dickey-Fuller birim kok testi kullanilir.

Modeldeki artik terimlerin herhangi bir modelde normal oldugu varsayilmamis ve
mimkiin olan en iyi sonucu elde edebilmek icin 3 tip artik terimi (normal,
Genellestirilmis Hata, student-t) kullanilarak ayn1 model 3 kere tekrarlanmistir.
Ardindan, Bayesian Bilgi Olgiitii (BIC) 3 modeli karsilastirmak ve en uygun olani
secmek i¢in kullanmilmistir. Ayrica, ayrica modellerdeki gecikme donemini

belirlemek i¢in de Bayesian Bilgi Olgiitii kullanilmistir.

3 makroekonomik gostergenin (GSYIH Biiyiimesi, TUFE ve Issizlik) duyuruldugu
tarihler ve IMF WEO raporunun yayinlanma tarihleri kukla degiskenler olarak
kullanilmaktadir. Yani, her bir gosterge i¢in aciklamalarin yapildig: tarihlerde

bagimsiz degiskenin degeri 1, diger giinlerde ise 0'dir.

Bir 6nceki glinkii ticaret hacmi (diger durumda ticaret hacmindeki degisim) olasi
otokorelasyon etkisinden kacinmak i¢in modele bagimsiz bir degisken olarak dahil

edilmisgtir.

Bu boliimde elde edilen en Oonemli bulgulardan biri, ABD'nin makroekonomik
aciklamalarinin etkisinin, dis piyasalarin ticaret hacminde eksi, yerel piyasada ise
pozitif olmasi. ABD'de gerceklesen makroekonomik duyurularin Avustralya ve
Japon hisse senedi piyasalarinda pozitif bir hacim yaratmadigi, bunun yerine daha
diistik ticaret hacimlerine neden oldugu goriilebilir. Bu durum, yatirimcilarin ABD
borsalarina odaklanmasinin ve yerel pazarda daha az alim satiminin yapilmasinin
bir sonucu olabilir. Ancak bunu kesin olarak sdylemek icin yeterli kanit yok ve bu
diisiincenin gelecekte ayrintili bir analize ihtiyac1 vardir. Cin'in biiyilk mali
rezervleri ve diisliik kamu borcu olan bir {ilke olmasi1 nedeniyle Cin ile ilgili sonuglar
oldukca beklenendi. Bahsedilen degerler dis faktorlerin Cin hisse senedi piyasasini
etkilemesini zorlastirabilir. Boylece, yatirnmcilarin dis haberlere tepki verme
olasilig1 daha diisiiktiir. Yapilan analizlerden elde edilen bir diger bulgu ise, hisse
senedi endekslerinin hi¢birinin IMF'nin yayinladigi Diinya Ekonomik Goriiniim’tin

(World Economic Outlook) yayinlanma tarihlerine tepki géstermemesidir.
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6. boliimde, makroekonomik duyurularin bilgi igeriginin 6 iilkenin hisse senedi
endekslerin giin i¢i 5 dakikalik getirileri ve oynaklik dalgalanmalar1 tizerindeki
etkisi test edilmektedir. Duyurularin siirpriz boliimiiniin ve siirprizlerin karesinin
ayr1 ayri etkisini test ediyoruz. Ayrica, pozitif ve negatif siirprizler 6nce tek bir
degisken olarak modele eklenmis, sonrasindaysa iki ayr1 degisken olarak eklenerek
analizler tekrarlanmistir. Tezin bu bolimiinde analiz icin EGARCH modeli
kullanilmigtir. ARCH / GARCH modelleri i¢in kullanilan getiri verilerinin uygun
olup olmadigim1 kontrol etmek icin Artirilmis Dickey-Fuller birim kok testi

kullanilir.

Stirprizin etkisinin ilanin yapildig1 ilk 5-10 dakikalik siirede en iyi sekilde
gerceklesebilecegi varsayilmaktadir. Yapilan varsayima gore, bir iilkenin borsasi
anonsun yapildig1 siire igerisinde caligmadigi takdirde, borsa ertesi giin agik

kaldiktan sonra ilk 10 dakika i¢inde etkinin gerceklesmesi beklenir.

Bir piyasanin yatirimcilari, ABD'nin makroekonomik gostergelerinin piyasalari
iizerinde bir etkisi olacagini diisiiniirse, gelen siirpriz bilgilerinin yorumlanmasina
bagli olarak taleplerini artiracak veya azaltacagi varsayilmaktadir. Yatirimecilar
bilgiye hizli bir sekilde ulasabileceginden - ilan yapilir yapilmaz, ilan yapildiktan

sonra birkag¢ dakika i¢cinde cevap vermelidirler.

Tezin bu boliimiinde yapilan rasyonel ve adaptif beklentileri olan yatirimcilarin
varsayildigr modeller arasindaki farkliliklar, yatirimer davranislarimi ve diisiinme
sekillerini belirlemede yardimet olacaktir. Bu karsilastirmanin, yatirimeilarin biiytik
kuruluslar ve profesyonel ekonomistler tarafindan aciklanan beklentileri kendileri
icin beklenen degerler olarak kabul edip etmedikleri veya en son resmi duyuruyu
beklenen deger olarak aldiklar1 ya da her ikisinin de yapildig1 sonucuna ulagilmasina

yardimci olmasi bekleniyor.

Bu tezin cogu bélimiinde, insanlarin beklentilerini rasyonel bir sekilde
olusturdugunu ve Uluslararas1 Para Fonu Diinya Ekonomik Goriiniimii ve Wall
Street Journal Ekonomik Tahminler veritabanindan planlanan makroekonomik
duyurular i¢in beklenen degerleri aldigim1 varsayariz. Daha sonra, “siirpriz” i

hesaplamak icin resmi duyuru ile daha Once beklenen deger arasindaki farki
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buluyoruz. Ek olarak, bu kez S & P 500 i¢in yapilan analizleri, yatirimcilarin
makroekonomik gostergenin bir sonraki resmi degerinin en son resmi olarak ilan
edilen degerle ayni1 olacagini diisiindiiklerini varsayiyoruz. Daha sonra, sonuglari
onceden yapilmis S & P 500 getirileri ve volatilitesi lizerinde olan etkiyle
karsilagtirdik ve sonug olarak ekonomide her iki tiir yatinmcinin da olabilecegi
sonucuna vardik. Rasyonel veya adaptif beklentileri varsayarak etkiyi analiz eden
literatiir 6rnekleri vardir. Ancak en iyi bilgimize gore, bu tez caligmasi giin ici
verileri kullanarak hisse senedi piyasalarindaki makroekonomik duyurularin
etkilerini analiz eden ¢alismalar arasinda beklentilerin iki tiiriinii ayn1 anda analiz

edip karsilastiran ilk tezdir.

Dis borglart GSYIH'e oranda ¢ok diisiik, rezervleri ise cok yiiksek olmasindan
dolay1 ABD'den gelen harici haberlerin etkisinin Cin tizerinde Boliim 5'teki analizler
sonucunda da goriildiigii gibi diisiik olmasi ve mevcut analizden elde edilen
sonuglarin bu fikri desteklemesi bekleniyordu. Ayrica Brezilya da Cin gibi diistik
kamu borcuna ve biiyiik mali rezervlere sahip bir iilkedir. Bu nedenle, Cin hisse
senedi endeksinin analizinden elde edilen sonuglara dayanarak, dis kaynakli haber
biiltenlerinin etkisinin, yiiksek dis borcu olan iilkelere kiyasla Brezilya'da daha az
olmast beklenmektedir. Bu boliimden ¢ikan sonuglar ileri siiriilen fikri
desteklemektedir. Diisik dis bor¢ ve yiliksek rezervlere sahip iilkelerin aksine,
yiiksek dis borg ve diisiik mali rezervleri olan iilkelerle ilgili sonuglara baktigimizda,
stirprizlerin etkilerinin ¢ogu zaman Onemli oldugunu goriiyoruz. Bu nedenle,
iilkelerin ytiksek borglar1 ve diisiik rezervleri oldugunda ABD'den gelen siirpriz

haberlere daha duyarli olduklart sonucuna varabiliriz.

Nowak ve dig. (2011), siirprizlerin etkisinin gelismekte olan piyasalardaki etkisinin
fiyatlardan ziyade volatilite lizerinde daha fazla oldugunu gostermektedir. Bu tezde
analiz edilen iilkeler i¢in de ayni fikri sOylemek miimkiin. Ayrica, bu, yalnizca
gelismekte olan iilkeler icin degil, gelismis lilkeler icin de gecerli. Yukaridaki
sonuglardan bagka, siirprizin biiyiikliigiiniin ¢ogu zaman siirprizin pozitif ve ya
negatif olmasindan daha 6nemli faktér oldugunu sdyleyebiliriz. Siirpriz biiyiidiikge,

getiri veya getiri dalgalanmalar1 ytikselir.
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Hem Boliim 5 hem de Boliim 6'da sonuglar gosteriyor ki, daha diisiik dis borg ve
daha yiliksek mali rezervleri olan iilkelerin finansal piyasalar1 ABD'den gelen
haberlerden daha az etkilenmeye egilimlidir. Bu iddiay1 test etmek ve daha giivenilir
sonuglara varmak i¢in, Boliim 7'de, bu degiskenlerin ABD ile olan ticari iliskilerinin
degerleriyle birlikte hisse senedi endekslerinin ortalama aylik varyanslari tizerindeki

etkisi analiz edilmektedir.

ABD disindaki iilkeler i¢in secilen makroekonomik degiskenlerin borsadaki
oynakligi etkileyip etkilemedigini belirlemek i¢in ¢esitli modeller kullanilarak panel
veri analizi kullanilmistir. Kullanilan ilk model, tiim verilerin bir araya toplandigi

En Kiiciik Kareler (OLS) modelidir.

Bu modelde piyasalarin daha hassas olmasina neden olmasi beklenen 4 degiskenin
degerleri bagimsiz degiskenler olarak kullanilmigtir. S6zii gecen degiskenler daha
once de bahsedildigi gibi, dig borg, mali rezervler, ABD ile toplam ticaretin degeri
ve ABD ile ticaret aciginin degeridir. Modelde White standart hatalar ve kovaryans
ve yatay kesit SUR agirliklar1 kullanilmistir.

Analiz i¢in kullanilan ikinci model, yukarida bahsedilen modelde oldugu gibi ayni
aciklayict degiskenleri icerir, ancak bu kez kesitsel Rastgele Efekt (Random Effect)

modelini kullanir. Yine, analizde White standart hatalar ve kovaryans kullanilmistir.

Ugiincii model ayni1 zamanda ilk 2 model ile aynidir, bu kez kesitsel Sabit Etkili
Model (Fixed Effect) kullanilmistir. Model icin White standart hatalar ve kovaryans
ve yatay kesit SUR agirliklar1 kullanilmigtir.

ABD'nin siirpriz haberlerini i¢eren bir model kullanilarak tiim tilkelerin GARCH
varyanslar1 elde edildiginden, ABD disindaki iilkeler igin ABD ile olan iligkilerin
borsadaki oynaklik iizerinde bir etkiye sahip olmasimi bekleriz. O yiizden bu

degiskenler modelin bir parcasidir.

ABD i¢in ise, giinlik GARCH varyanslarinin aylik ortalamalari, S & P 500
getirilerinin duyarliligi i¢in proxy olarak kullanilmaktadir. Standart GARCH (1, 1)
modeli kullanilmistir. S&P 500'in oynaklig: lizerine cesitli faktorlerin etkisini test

etmek i¢cin Amerika Birlesik Devletleri'nin makroekonomik degiskenleri aciklayici
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degiskenler olarak kullanilmistir. Bu degiskenler ABD'nin GSYIH degeri, toplam

dis borglari, toplam mali rezervleri, dis ticaretinin hacmi ve ticaret agigidir.

ABD disindaki iilkelerin piyasalari {izerinde yapilan analizlerin sonuglarina gore,
dis borcun GSYIH'ya oraninin getiri volatilitesi iizerindeki etkisi beklentileri
kargilamadi. Sasirtict bir sekilde piyasalarin hassasligi lizerinde olumsuz etkiye
sahiptir. Sabit Efekt modelini kullanirken ise dis borcun etkisi istatistiksel olarak
onemsizdir. Uluslararasi rezervler ve ABD ile ticaret dengesi de volatilite tizerinde
onemli bir olumsuz etkiye sahiptir. ABD ile toplam ticaret ise volatiliteyi olumlu

yonde etkilemektedir.

Analizlerin sonuglarina bakildiginda, bir {ilkenin uluslararasi rezervleri yiikseldikge
borsalarinin daha az duyarli hale geldigi sonucuna varilabilir. Bu, piyasadaki
yatirimcilarin iilke ekonomisine daha fazla giivenmesinden kaynaklanabilir. Bir
iilkenin ABD ile arasindaki toplam ticaretin degerinin GSYIH’e oran1 ABD ile
ekonomik iliskilerin iyi bir gostergesi olabilir, bu nedenle ABD ile biiyiik ticaret
hacmine sahip olmak dis faktdrlere daha duyarl bir borsaya yol acabilir. Ote yandan
ABD ile olan pozitif ticaret dengesi, borsada volatilitenin diisiik olmasina izin

veriyor.

Amerika Birlesik Devletleri i¢in yapilan analizlerin sonuglari, ABD'nin toplam dis
borcunun, toplam ticaret ve ticaret dengesinin S&P 500 endeksinin ortalama aylik
volatilitesi Tlzerinde istatistiksel olarak anlamli bir etkiye sahip olmadigini
gostermektedir. Bunun yerine, GSYIH ve uluslararasi rezervler, S & P 500'in
varyanslarini negatif olarak etkilemektedir. ABD ekonomisi biiyiidiikce ve ABD'nin
uluslararasi rezervleri ylikseldikce, borsa daha az dalgali hale gelmektedir. Her iki
durum da ekonomi i¢in olumlu isaretler oldugundan, bu sonuglar oldukca

beklenilendir.

Bu tez calismasinda ortaya koyulan baska bir soru, bulunan sonuglarin uzun vadede
dogru olup olmadig1. Yatirimcilar gelen bilgileri dogru degerlendiriyor mu? Yoksa
sadece anlik sok olarak gelen bilgilere verdikleri tepki gercek nedenlere dayanmiyor
mu? Bu soruyu cevaplamak i¢in, Boliim 8'de, secilen makroekonomik gostergelerin,

analiz edilen endekslerin aylik getiri oranlar1 {lizerindeki etkisini test ediyoruz.
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Gostergelerin, giin i¢i 5 dakikalik getiriler lizerindeki etkisine benzer olarak aylik
getiri oranlar1 iizerinde istatistiksel olarak anlamli bir etkisi varsa, o pazarin

yatirimeilarinin gelen bilgileri degerlendirmede iyi oldugunu varsayiyoruz.

Tezin bu boliimiinde, ABD'deki makroekonomik gostergelerle ilgili mevcut resmi
bilgilerin 6 farkli {ilkeden 6 hisse senedi endeksinin aylik getirileri iizerindeki

etkisini kontrol etmek i¢in En Kii¢iik Kareler modeli kullanilmistir.

Elde edilen sonuglar goéz Oniine alindiginda, Cin borsa yatirnmcilarinin dis
ekonomilerden gelen sonuglari yorumlamada olduk¢a basarili olduklart sonucuna
varabiliriz. Ingiliz, Avustralya ve Brezilya borsalarinin yatirimeilari, dis etkiyi
degerlendirmede iyi degildir. BVSP'nin yatirimcilari, ABD ekonomisinin etkisini
hafife alirken, ASX200 ve FTSE 100 yatirimcilart asirtya kaciyor. Japon ve ABD
hisse senedi piyasalarinin oyunculari, ABD'nin makroekonomik degiskenlerinin
hisse senedi piyasalarina olan etkisini takdir etmede olduk¢a iyiler, ancak
muhtemelen etki yoniinii degerlendirememektedirler. En iyi bilgimize gore, ayni

ilkeleri analiz eden mevcut literatiirlerden higbiri benzer analizlerle ilgilenmez.

Hisse senedi endeksleri ile birlikte, Bolim 9'de, ayni makroekonomik analizin
ABD’nin en biiyilik firmalarindan 2-sine, Apple Inc. ve Exxon Mobil Corp'a olan
etkisini de test ediyoruz. Tezin bu boliimiinde, Genellestirilmis Otoregresif Kosullu
Heteroskedastisite (GARCH) modeli ile Sermaye Varlik Fiyatlandirma Modelini
(CAPM) ayni anda kullaniliyor. CAPM, ortalama denklem olarak, GARCH /
EGARCH ise varyans denklemi olarak kullanilir. Bu, literatiirde yaygin olarak
kullanilan bir yontem degildir ve bu iki modeli herhangi bir sekilde birlikte kullanan
sadece birka¢ ornek vardir. Bu bolimde ABD borsasinda listelenmis ayri-ayri
sirketlerin de makroekonomik haber siirprizlerinden etkilendigi sonucuna vardik.
Bu boliim ayrica CAPM ve GARCH / EGARCH modellerini birlikte kullanilmis

olmasi agisindan i¢in dikkat ¢ekicidir.

Boliim 5, Boliim 6 ve Boliim 9'daki gecikme secimiyle ilgili analizlerin sonuglarina
bakildiginda, GARCH (1,1) ve EGARCH (1,1) modellerinin analiz i¢in olduk¢a
yeterli oldugu soOyleyebiliriz. Yani, gecikme doneminin arttirilmasimnin Snemli

Olciide daha 1y1 modele yol agmayacagi, aksine modelin olusturulmasi i¢in harcanan
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zamani arttiracagi goriilmektedir. Bunun disinda artik terimi tiiriiniin se¢imi i¢in
yapilan analizler normal ve Genellestirilmis Hata dagilimlar1 yerine Student’in t
dagilimimi kullanmanin daha iyi oldugunu gostermektedir. Bu dagilim kullanilarak
yapilan modeller digerleriyle kiyasta daha diisiik Bayesian Bilgi Olgiitii degerleri
veriyor. Bu bulgular gelecekte yapilacak olan benzer calismalar icin gerekli
olacakdir. Tez boyu yapilmis olan ekonometrik analizlerde EViews programi

kullanilmistir.
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