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ABSTRACT
Master’s Thesis
Causal Relationship between Foreign Direct Investment, Exports, Stock Market
Index and Economic Growth through Nonparametric Wavelet Granger
Causality Method in Emerging Markets: Evidence from Fragile Five Economies
Nur CHOLIS

Dokuz Eyliil Universitesi
Graduate School Of Social Sciences
Department Of International Business And Trade

Foreign Trade Master Program

This study examines the causal relationship between foreign direct
investment, exports, stock market index and economic growth in emerging
markets particularly on Fragile Five economies through Nonparametric
Wavelet Granger causality method. Methodology used in this study is a new
approach of nonparametric Granger causality based on Wavelet transformation
as it is an advanced causality method. This study uses quarterly data of Fragile
Five economies: Indonesia, Turkey, India, Brazil and South Africa for the
period 1991-2015. The findings suggest a bidirectional causality between
economic growth, FDI, export and stock market index in Fragile Five economies
however the direction and the magnitude of causality are different for each
country. Therefore, there are some important policy implications to be
encouraged through the integration of FDI, export and stockmarket together as
the most important engine of the economy development with the global economy

system.

Keywords: Nonparametric Granger Causality, Wavelet Analysis, Fragile Five

Economies, FDI, Export, Stock Market Index, Economic Growth



OZET
Yiikses Lisans Tezi
Gelismekte Olan Piyasalarda Parametrik Olmayan Wavelet Granger
Nedensellik Yontemi ile Dogrudan Yabanc1 Yatirimlar, Thracat, Borsa Piyasa
Endeksi ve Ekonomik Biiyiime Arasindaki Nedensel Iliski: Kirilgan Besli
Ekonomilerinden Kamitlar
Nur CHOLIS

Dokuz Eyliil Universitesi
Sosyal Bilimler Enstitiisii
Uluslararasi Isletmecilik ve Ticaret Anabilim Dal

Di1s Ticaret Programi

Bu ¢ahismada, ozellikle kirilgan besli olarak adlandirilan gelismekte olan
iilke ekonomilerindeki dogrudan yabanci yatirnmlar, ihracat, borsa piyasa
endeksi ve ekonomik bilyiime arasindaki nedensellik iliskileri parametrik
olmayan Wavelet Granger nedensellik yontemi kullamilarak incelenmektedir.
Bu calismada gelismis bir yontem olan parametrik dalgacik Granger causality
kullanilarak nedensellik iliskisine dair yeni bulgular elde edilmesi
amaclanmistir. Bu calisma, 1991-2015 donemi Endonezya, Tiirkiye, Hindistan,
Brezilya ve Giiney Afrika gibi Kirillgan Besli ekonomilerinin ii¢ ayhk verileri
kullanmaktadir. Bulgular, Kirilgan Besli ekonomilerde ekonomik biiyiime,
dogrudan yabanci yatirimlar, ihracat ve borsa endeksi arasinda ¢ift yonlii bir
nedensellik oldugunu, ancak nedenselligin yonii ve biiyiikliigiiniin her iilke icin
farkh oldugununa dair bulgular elde edilmistir. Ayrica, kiiresel ekonomik
sistem ile yerel ekonomik gelisiminin 6nemli itici giiclerdinden olan dogrudan
yabana yatirnmlar, ihracat ve borsa piyasa endeksi ile birlikte entegrasyonu

yoluyla tesvik edilmesine iliskin politika 6nermelerinde bulunulmustur.

Anahtar Kelimeler: Parametrik Olmayan Granger Nedensellik, Wavelet
Analizi, Kirillgan Besli Ekonomileri, Dogrudan Yabanci Yatirimlar, ihracat,

Borsa Piyasa Endeksi, Ekonomik Biiyiime
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INTRODUCTION

Emerging markets is an economic term describing nations with low to middle
per capita income economy in which the economy has been evolving become more
advanced. Countries that considered as emerging markets because of rapid
development, fast growth and reform program. Based on Morgan Stanley Capital
International (MSCI) index, the 23 emerging markets are India, South Africa,
Greece, Indonesia, Turkey, Malaysia, Thailand, Russia, Philippines, Taiwan, Korea,
Chile, Colombia, Poland, Hungary, China, Czech Republic, Peru, Brazil, Mexico,
Qatar, Egypt and United Arab Emirates. Those countries represents 10% of world
market capitalization. The top ten emerging markets according to MSCI emerging
markets index performance are China, South Korea, Taiwan, India, Brazil, South
Africa, Russia, Mexico, Indonesia and Turkey (AGF, 2016). Some countries have
witnessed economic turmoil in recent years and have become too dependant on huge
flow of foreign investment to finance their growth ambitions. Furthermore Morgan
Stanley have coined the term of Fragile Five economies to those countries such as
Indonesia, Brazil, Turkey, South Africa and India (Thomas, 2014).

There is a need for Fragile Five economies to make tangible improvement to
the lives of citizens as calling by The Sustainable Development Goals (SDGs) which
the goals encompass environmental, social and economic aspects (OECD, 2016).
Sustainable Development Goals as the new concept of Millenium Development
Goals (MDGs) has the main goal to eradicate poverty everywhere permanently by
2030. The SDGs is expected to accomplish the job that MDGs started. An end to
poverty, achieve zero hunger, decent work, sustainable economic growth worldwide
are the ambitious agenda of the SDGs. To achieve those goals, countries should
encourage sustained economic growth by creating higher levels of productivity and
technological innovation. Sustainable development to boost sustainable economic
growth is needed in Fragile Five economies.

Fragile Five economies should set up particular strategies and policies to
achieve SDGs by 2030. Investment through Foreign Direct Investment (FDI) and
exports promotion are the proposed strategies to achieve sustainable economic

growth in Fragile Five economies. The nexus between FDI, exports, stock market



index and economic growth/Gross Domestic Product (GDP) has been intensively the
subject of debates for decades in Fragile Five economies both in theoretical and
empirical literature by diverse econometric methods. Large empirical studies
evaluated the role of FDI, exports and stock market index in stimulating economic
growth in Fragile Five economies over the last two decades. Yet, no consensus was
made concerning the direction of causality between FDI, exports, stock market index
and economic growth.

The point to this debate is the matter of exports led growth or growth-driven
exports, FDI led growth or growth driven FDI and stock market index led growth or
growth driven stock market index which influence the performance of high economic
growth. This question is very crucial because understanding the causality between
export, FDI, stock market index and growth has critical implications for government,
investors and researchers to determine strategic policies to apply especially in these
selected Fragile Five economies.

For Fragile Five economies, there has been an obvious lack of studies that
explore the causal link between exports, foreign direct investment, stock market
index and economic growth by using the latest time series technique. The general
purpose of this research is to analyze how FDI, exports, stock market index and
economic growth interrelate in fragile five economies. The study is aimed at
searching for direction of causality between FDI, exports, stock market index and
economic growth in fragile five economies. This study is able to contribute to the
existing literature by offering empirical evidence for all fragile five economies
through an advanced causality method which is a new approach of nonparametric
Granger causality based on wavelet transformation. To the best of authors’
knowledge, this research will be the first that using nonparametric wavelet Granger
causality to unearthen the dynamic causality patterns in the Fragile Five economies.

FDI is crucial for Fragile Five economies because it offers best practices
management, accounting or assured market from their investors. Fragile Five
economies as recipient can incorporate the sophisticated technology, learn the latest
financing tools and also innovations in operational practices. The value added can be
obtained in these sectors is a positive impact to foreign exchange earnings and GDP.



Hence FDI benefits to the creation of job, foreign exchange earnings, and increment
in GDP, particularly of skilled and semi-skilled employees needed in these sectors.

Exports is widely believed to be a prominent factor for development of Fragile
Five economies and there is proof of strong empirical relationship between economic
growth and exports. The high economic growth rates of Fragile Five economies
generated by exports may lead to an increase in incomes and decrement in poverty
(Thelle et al, 2015).

Stock markets in Fragile Five economies are supposed to play significant role
in accelerating economic growth through elevating financial assets liquidity,
aggregating and mobilising capital, promoting wiser investment decisions, observing
managers and exerting corporate control and making global risk diversification easier
for investors (Angko, 2013).

The FDI and economic growth debate is whether promoting FDI to accelerate
the economic growth called as FDI led growth or whether promoting economic
growth to captivate FDI called as growth driven FDI hypothesis.

The causal link between economic growth and exports has become the scholars
debate as well for decades. Some advocate that promoting exports can boost
economic growth known as exports led growth hypothesis while others agree that the
causal relationship stemming from economic growth to exports known as growth
driven exports hypothesis.

The causality between economic growth and the performance of stock market
becomes the scholars debate for decades. The debate is growing up whether the
performance of stock market helps in boosting economic growth or economic growth
influences stock price movements.

This study was conducted using secondary data for FDI, exports, stock market
indices and economic growth of Fragile Five economies i.e. Indonesia, Turkey,
India, Brazil and South Africa for period 1991-2015 obtained from International
Monetary Fund (IMF) database with regard lack of data and missing values.
Therefore, the finding of this study is expected to contribute to recent literature in
figuring out the causality between FDI, exports, stock market index and economic
growth in Fragile Five economies. This study findings indicate a bidirectional

causality between GDP-FDI nexus, GDP-net export nexus and GDP-stock market



index nexus in Indonesia, Turkey, India, Brazil and South Africa however the the
magnitude of causality through frequency domain are different for each nexus.
Higher FDI, exports and stock markets will influence to higher economic growth
which may lead to sustained economic growth. The results show that the causalities
are getting stronger at low frequencies which is long run and then become weaker
continously at the intermediate frequencies and high frequencies (low run). It
exhibits that causalities show significant downtrend pattern from lower frequencies
(long run) to higher frequencies (short run).

Sustained economic growth as one of the objective of SDGs in addressing
economic issues especially in Fragile Five economies will be the single most
important factor affecting poverty. Understanding the causal link direction between
FDI, stock market index, exports and economic growth of this study will be helpful
and important to policymakers in Fragile Five economies. Thus, it will offer
policymakers a clear direction for policy development by considering the causality
relationship of those hypothesis. Moreover, from the methodological point of view,
techniques used in this study could contibute to the development of research in the
future. The results derived from this study have some important policy implications.
The most important impact obtained by this study in term of econometric issue for
the existing literature is the findings give another insight to researchers to uncover
the causality between variables at different time period on a frequency domain
whether the causality occurs in the long run (low frequencies), the
intermediate/medium run and/or the short run (high frequencies) while other
standards Granger causality method cannot distinguish between the short run,
medium run and long run. Government and investors may decide policy in terms of
short run, intermediate run or long run. For instance, distinguishing short run
causality and long run causality between exports and the GDP provides important
policy implication for government because the demand and supply of exports tend to
be different from short run period to long run period. If exports increase in the short
run then it will shift aggregate demand to the right and it may create inflation and
appreciation of exchange rate. If exports increase in the long run, the aggregare
suppy will shift to the right and it may create productivity and economies of scale.

Hence, government should adjust their policy in the short run and long run.



The organization of this thesis is as follows: chapter one of the study presents
notable information regarding an overview of Fragile Five economies. Chapter two
presents literature, theoretical and empirical studies about the causal link between
FDI, stock market index, exports and economic growth. Chapter three reviews data
and methodology applied in this study. Chapter four reviews the result and last but
not least at the end will be reviewed about summary, policy implication, limitation

and recommendation for further studies.



CHAPTER ONE
AN OVERVIEW OF FRAGILE FIVE ECONOMIES

Morgan Stanley’s August 2013 report confirmed that the currencies condition

of emerging markets of, the Indonesian rupiah, the Turkish lira, the Indian rupee, the

Brazilian real and the South African rand became a fragile structure under the most

pressure against the U.S. dollar. Therefore, these five emerging markets has been

called as the troubled emerging market currencies or Fragile Five economies. Based

on the report, those Fragile Five economies has adverse conditions such as large

external deficits, weakening growth potential, high inflation and high dependence on

fixed income inflows that leave these Fragile Five economies currencies vulnerable.

Those countries become too dependent on unreliable foreign investment to finance
their growth ambitions (Lord, 2013).

Table 1. Macroeconomic Data from Fragile Five Economies

Unit Country 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
Indonesia 569 550 6.35 6.01 4.63 6.22 6.17 6.03 5.56 5.02 479
Turkey 8.40 6.89 4.67 0.66 -4.83 9.16 8.77 2.13 4.19 3.02 3.97
Economic growth (%) India 9.28 9.26 8.61 3.89 8.48 10.26 6.64 5.62 6.64 7.24 7.56
Brazil 320 396 6.07 5.09 -0.13 7.53 3.91 1.92 3.02 0.10 -3.85
South Africa 528 559 5.36 3.19 -1.54 3.04 3.28 2.21 2.33 1.63 126
Indonesia 1,263 1,590 1,861 2,168 2,263 3,125 3,648 3,701 3,632 3,500 3,346
Turkey 7,117 7,727 95,309 10,382 8,624 10,111 10,539 10,539 10,801 10,304 09,126
GDP per capita ($) India 729 817 1,018 992 1,090 1,346 1,461 1,447 1,456 1,577 1,598
Brazil 4,731 5,808 7,247 8707 8,475 11,121 13,039 12,157 12,072 11,729 8,539
South Africa 5,453 5668 6,161 5817 5916 7,393 8078 7,570 6,911 6,499 5,724
Indonesia 1045 13.11 6.41 9.78 4.81 5.13 5.36 4.28 6.41 6.39 6.36!
Turkey 10.14 9.60 8.76 10.44 6.25 8.57 6.47 8.89 7.49 8.85 7.67
Inflation (%) India 425 615 637 8.35 10.88  11.99 8.86 9.31 1091 6.35 5.87
Brazil 6.87 418 3.64 5.66 4.89 5.04 6.64 5.40 6.20 6.33 9.03
South Africa 3.40 4.64 7.10 11.54 7.13 4.26 5.00 5.65 5.45 6.38 4.59
Indonesia 0.28 10.86 10.49 0.13 10.63 5.14 1.69 -24.42 -2911 -27.51 -17.70
Turkey -20.98 -31.17 -36.95 -39.43 -11.36 -44.62 -74.40 -4796 -63.61 -43.55 -32.23
Current Account Balance (Billion $) India -10.28 -930 -8.08 -30.97 -26.19 -54.52 -62.52 -91.47 -49.12 -27.31 -22.46
Brazil 13.98 13.62 155 -28.19 -2431 -75.76 -76.97 -74.06 -74.79 -104.18 -58.88
South Africa  -8.02 -12.08 -16.17 -16.41 -7.91 -549 -932 -20.31 -21.64 -18.63 -13.64
Indonesia 0.10 2.98 243 0.02 1.97 0.68 0.19 -2.66 -3.19 -3.09 -2.05
Turkey -4.34 -587 -571 -5.40 -1.85 -6.10 -9.60 -6.08 -7.73 -5.45 -4.49
Current Account Balance (% of GDP) India -1.23 -098 -0.67 -2.61 -1.98 -3.29 -3.43 -5.00 -2.64 -1.34  -1.07
Brazil 157 123 011 -166 -146 -343 -294 -3.01 -3.03 -431 -3.32
South Africa -3.11 -4.45 -5.40 -5.72  -2.67 -1.46 -2.24 -5.13 -5.89 -5.30 -4.34

Source: www.data.worldbank.org



Apart from the weakening currency value, Fragile Five also has similar
characteristic in their macroeconomic conditions. As shown in Table 1, Fragile Five
has economic slowdown in term of economic growth, inflation and current account
balance. When considering the economic growth rate, it shows stable fluctuation
during period of 2005-2011 but it suddenly shows a serious slowdown on 2012.
Moreover the economic growth in Brazil and South Africa are extremly going down
year by year even Brazil economic growth on 2015 is negative. Looking the figures
of gross domestic product per capita, Turkey and Brazil have the highest GDP per
capita compared to others while South Africa and Indonesia have the medium level
of income per capita and India is the only one who has the lowest income per capita.
High inflation occurs in all Fragile Five economies since 2013 however Turkey and
Brazil have experienced the highest inflation. The figures also indicate that all
countries face negative value in current account balance and Turkey is in serious

problem by the lowest current account balance.

1.1. ECONOMIC GROWTH IN FRAGILE FIVE ECONOMIES

Figure 1 presents the differences in size of economies of Fragile Five countries,
measured by the Gross Domestic Product at current USD for period of 1991-2015.
Brazil is by far the largest economy of Fragile Five countries and it’s GDP is
significantly increasing year by year and reaching the highest GDP of all time of
2015 USD billion and it remains higher until 2014 eventhough it is slightly
decreasing on 2015 to be 1775 USD billion. The figure shows that Brazil and India
have the highest GDP while South Africa is the only country of Fragile Five that has
lowest GDP of all time. Across the year GDP of Indonesia and Turkey are in the

medium level.



Figure 1. GDP (USD) in Fragile Five Economies
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The GDP growth performance of Fragile Five Economies is presented in
Figure 2. On average, India grown consistently year by year until 2015. Just like
India, Indonesia is also stable but having serious slowdown on 1998 as the result of
financial crisis. Brazil and South Africa are the weakest countries with the lowest
average of GDP growth performance. The performances of GDP growth for over 25
years for each country are India (6.56%), Indonesia (4.97%), Turkey (3.98%), Brazil
(2.74%) and South Africa (2.56%).

Figure 2. GDP Growth (%) in Fragile Five Economies
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1.2. FOREIGN DIRECT INVESTMENT IN FRAGILE FIVE ECONOMIES

It can be seen from Figure 3 that Brazil attracted FDI 53% which makes it the
biggest recipient of FDI in Fragile Five economies during period of 1991-2015. It is
followed by India (22%), Turkey (11%) and Indonesia (10%). While South Africa is

the smallest country on Fragile Five which attracts FDI only 5%.

Figure 3. Share in Total Fragile Five’s FDI Inflows (%), 1991-2015
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Source: www.data.worldbank.org

1.3. EXPORTS IN FRAGILE FIVE ECONOMIES

Without considering the difference in economic size of the countries, the share
of each country in the Fragile Five export for period of 1991-2015 is shown in Figure
4. It indicates that India by far is the biggest exporter of the Fragile Five economies
with the share of 31%. It is followed by Brazil (23%), Indonesia (18%) and Turkey
(17%). The smallest exporter of the region is South Africa (11%).



Figure 4. Share in Total Fragile Five’s Export (%), 1991-2015
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Exports value from Indonesia amounted to US$150.3 billion in 2015 but down
26.1% since 2011 and down 14.6% from 2014 to 2015. Indonesia’s top 10 exports
value accounted for almost two-thirds (64.1%) of its entire exports to the world. In
2015, GDP of Indonesia amounted to $3.011 trillion. Exports of Indonesia contribute
5% of the overall output of Indonesian economic. The best trading partner of
Indonesia is Asian countries because $103.6 billion or 68.9% of Indonesian exports
were delivered to Asian countries and 11.9% were sold to North American importers.
Indonesia shipped another 9.9% worth of goods to European Union members with
3.2% going to customers in Africa.

The highest value of Indonesian exports during 2015 come from coal and oil-
related products (US$34.6 billion, 23% of total exports), animal/vegetable fats, oils
($18.7 billion, 12.4%), electronic equipment ($8.6 billion, 5.7%), rubber ($5.9
billion, 3.9%), Gems, precious metals ($5.5 billion, 3.7%), vehicles ($5.4 billion,
3.6%), machines, engines, pumps ($5.2 billion, 3.5%), footwear ($4.5 billion, 3%),
wood ($4 billion, 2.7%) and clothing (not knit or crochet) ($3.98 billion, 2.6%). The
fastest growing exports products is jewelry and precious metal scrap, gems and
precious metals up 111.9% for the 5-year period since 2011. Followed by vehicles
(cars and automotive parts) which rose in value by 62.8% led and the third fastest
growing is Indonesian footwear at 36.5%.

In 2016 Turkey exported goods for US$142.6 billion around the world, it has
increased 39.6% from 2009 to 2016. Turkey’s top 10 exports value accounted for

10



61% of its global shipments. It’s exports accounted for around 8.5% of total Turkish
economic output. 54.8% of Turkish exports is shipped to European countries while
28.8% are delivered to Asian from a continental perspective. Turkey exported
another 8% to Africa and 5.5% to North American importers.

During 2016 the biggest value of exports are coming from vehicles on the first
rank (US$19.8 billion, 13.9%), followed by machinery on the second biggest rank
($12.4 billion, 8.7%) and on the third rank are gems, precious metals categories
($12.2 billion, 8.5%).

India exports value around the world is US$261 billion in 2016, it has 47.7%
significant increment from 2009 to 2016. 59.4% of the whole exports are coming
from the top ten exports category. Contribution of exports to economic output is just
3% because it’s GDP on 2016 amounted to $8.721 trillion. From a continental
perspective, the biggest exports partners of India are Asian countries by 49.1% of
Indian exports, shipped to European for 19.5%, shipped to North American for
18.1% and shipped to Africa for 8.7%.

The highest value of India exports during 2016 is gems, precious metals ($43
billion, 16.5% of total exports). The second highest value is mineral fuels including
oil ($27.7 billion, 10.6%), the third highest value is vehicles ($15 billion, 5.7%) and
the following highest value is machinery including computers ($13.6 billion, 5.2%).

Since 2009 Brazil exports value is US$185.2 billion, up by 21.1%. Exports
from the top ten category contribute to 60.4% of all shipments. The contribution of
exports to economic output is 5.9%. Brazil exports to Asian countries for 39.8% and
exports to european around 20.7%.

The biggest Brazilian global exports during 2016 are oil seed ($19.6 billion,
10.6% of total exports), followed by ores, slag, ash in the second rank ($15.8 billion,
8.5%), and followed by meat in the third rank ($12.7 billion, 6.8%).

South Africa exports value is US$74.1 billion in 2016, up by 37.6% since 2009
and up by 6.4% from 2015 to 2016. Top 10 exports of South Africa contributed for
almost three-quarters (72.5%) of the overall shipments. As of October 2016,
contribution of exports to economic output is is about 10.1%. South African exported
to Asian importers more less 30.1%, shipped to other African countries for 28.8%,
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delivered to Europe countries for around 24.4% and shipped small amount of exports
to North America for 8.1%.

The first category of exports that represent the highest dollar value during 2016
in South Africa is gems, precious metals ($12 billion, 16.2% of total exports), while
vehicles represents as the second highest exports ($9.2 billion, 12.4%) and followed
on the third rank is exports category of ores, slag, ash ($7.6 billion, 10.3%)
(Worldtopexports,2017).

1.4. STOCK MARKET INDEX IN FRAGILE FIVE ECONOMIES

The Indonesia Stock Exchange consist of more than 400 companies registered
on it with a large number of sectors. There has been a notable phase of development
since the 1990s in the stock market and the system is totally electronic and
automated making it easy to use and convenient for investors over the world. The
biggest areas on the market are in banking, telecoms, finance and construction. A lot
of the larger companies to this market are state owned. Even the greatest stock is also
state owned (Telkom) (Thenewsavvy, 2015).

The only exchange market in Turkey is Borsa Istanbul, it is built to combine
the former Istanbul Stock Exchange (ISE), the Derivatives Exchange of Turkey and
the Istanbul Gold Exchange. There are more than 300 firms listed at the BIST. The
underlying economy has developed impressively through the last decade. There has
been a remarkable 80% growth of GDP during the last ten years in Turkey. There are
possible risks that are associated with investments in Turkey should be carefully
considered before making any investment such as political risk, external conflicts
(ISIS, civil war in Syria), internal turmoil and currency risk (Gilcher, 2014).

The most popular stock exchange in India stock market are The Bombay Stock
Exchange callled as BSE and the National Stock Exchange called as NSE. The BSE
was founded in 1875 and the NSE has been in existance since 1992 but both BSE
and NSE take the same trading regulation, settlement process, and trading hours.
4,700 listed firms can be found in the BSE while the NSE consist of 1,200 listed
firms. The two important Indian market indices are Sensex and Nifty. India is
growing fast for future growth with annual GDP growth around 7-8% and stable

financial maket makes India a promising market to invest money (Singh, 2017).
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As the leading economy in Latin America region, Brazil financial market plays
a very importance role in its development. After passing high inflation rate and
general economic instability, Brazil shows good pattern on growth since 2003
especially on the financial market. Brazilian stock market (BOVESPA) is the fifth
bourse in the world in foreign investors’ participation and consist of more than 450
listed firms. Since then foreign investors regard Brazil as an important market to
invest. Moreover on 2011 foreign investors were responsible more of the Bovespa’s
trade volume and it brings many advantages to the country (Padmanabhan at al,
2015).

South Africa is economically the powerhouse of the African continent and is
one of the promising Fragile Five economies in the world. South Africa creates a
vibrant investment and solid entrepreneurial environment by offering a huge
emergent market economy with a sophisticated economic infrastructure. The biggest
stock exchange in Africa is JSE Limited and has listed 472 companies in 2003. JSE
is running funds into economy and gives dividents to investors. South Africa
financial markets were affected by financial crises in the past but try to recover soon
to ensure thier investor. The South African government has organized the
establishment of a Single Financial market bill to make sure the stability of financial
system in the future (Padmanabhan at al, 2015).
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CHAPTER TWO
LITERATURE REVIEW

2.1. GENERAL INTODUCTION

The relationship between FDI, exports, stock market index and economic
growth has been intensively the matter of debates by scholars and international
economics for decades in Fragile Five economies both in theoretical and empirical
literature by diverse econometric methods. In the last two decades large research
studies conducted to understand the role of FDI, exports and stock market index in
stimulating economic growth in Fragile Five economies. Yet, no consensus until now
concerning the direction of causality between FDI, exports, stock market index and
economic growth. Therefore there is an important issue for upcoming research on
understanding the causality between FDI, exports, stock market index and economic
growth in Fragile Five economies through conventional and contemporary methods
to reveal new information which is useful for policy makers and market participants.
Hence, this is what this study strives to do and this study will be the first study that
uses two methods to understand the causality relationship between FDI, exports,
stock market index and economic growth.

2.2. THEORETICAL LITERATURE

2.2.1. FDI-Growth Nexus

The theoretical basis for empirical studies on FDI and growth nexus are
derived from neo-classical and endogenous growth models. In the neo-classical
growth model, labor growth and technological progress are considered as exogenous
factor, foreign direct investment (FDI) merely raises the investment rate in the host
country, causing a transitional increament in per capita income growth however it
does not have long-run growth effect. Technological progress is an endogenous
factor based on the new growth theory in the 1980s and FDI has been assumed to
drive growth effect in the development of the host country via technology transfer
(Hsiao & Hsiao, 2006).
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Since the mid 80s, in the endogenous growth theory, the function of FDI has
been approached from a new perspective. The theory of endogenous growth has
emphasised the benefit of technological change for the growth of the economic.
Considering the endogenous growth theory, a set of factors like the creation of
technological knowledge and its transmission, and views innovation and imitation
efforts are considered as important factors for economic growth. Thus, it focuses on
human capital accumulation, the function of research and development, and
externalities on economic growth (Romer, 1990). In this case, the extent to which
developing countries can apply new technologies will influence the growth rate. FDI
Is the important channel might be taken place by developing countries for adopting
and implementing of new technologies and ideas.

Some theoretical literatures indicate that FDI might potentially enhance
economic growth in the receiving country. FDI can take into consideration as one of
the major transmission engines of sophisticated technology from home countries to
host countries (Borensztein et al, 1998). Most of developing countries are weak in
innovation hence these countries should adopt technology that is produced elsewhere
and FDI is the way whereby advanced technology may expand to developing
countries. International firms that come to host country by bringing technological
advances could spillover to host countries and eventually boosting domestic firms.

The Solow-type standard neoclassical growth models was applied by Brems
(1970) and he advised that FDI can increase the capital stock and accordingly growth
in a host countries through financing capital formation. In the type of neoclassical
growth models with declining returns to capital the impact of FDI on growth is only
a short run due to countries are evolving toward a new steady state. Thus, identical
effect of FDI on growth is depending on domestic investment in the host countries.

In type of endogenous growth models, conversely, FDI is often believed to be
more productive than domestic investment. The reason of this assumption is because
the production function in the host economy can be boosted as encouraged by FDI
toward the incorporation of new technologies (Borensztein et al, 1998).

FDI-related technological spillovers could balance the impact of diminishing
returns to capital and it is expected to hold the economy condition on a long-term

growth path. Even, in endogenous growth models, increasing of the existing stock of
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knowledge through channel of skill and labour training application in the host
economy could promote growth in a long run path. Alternative management
practices and organizational arrangements carried by FDI also increase national
growth (de Mello 1997).

Kose et al. (2006), mentioned that influence of foreign direct investment to
economic growth is depending on a host economy's conditions. For countries that
meet a set of appropriate conditions such as enough level of financial market
development, good governance and appropriate macro policies are supposed to
achieve better growth and stability benefits, or it is called as "collateral benefits"
from FDI. Hence Kose found that the difference condition in initial economic in the
host economy would significantly affect the macroeconomic outcomes of capital
inflows.

Lee and Rana (1986) noted that the causality between economic growth and
foreign direct investment may run in either direction. FDI can promote further
growth and it is expected to enhance and boost economic growth by boosting the
incorporation of foreign technologies and new inputs in the production sector of the
recipient economy. The causality of FDI and growth could also possibly move the
opposite direction where fast GDP growth could raise FDI. Through this process, the
fast GDP growth will generally produce a high level of requirement for needed
capital in the receiving countries and hence the receiving countries will demand more
FDI by offering attractive, preferential or profitable terms to attract overseas
investors in order to enhance more FDI. Thus, fast economic growth in the receiving
countries will create the confidence of potential overseas investors who are attracted
for investment in the receiving countries. Moreover, fast economic growth, supported
by an increased higher per capital income, will create large opportunities for FDI to
invest in other sectors which is in the consumption sectors as apart of the productive
industrial sectors, it could be utility sectors, infrastucture sectors and consumers’
durable goods sectors in the host country. Furthermore both economic growth and

FDI are positively interdependant and may lead to a bidirectional causal relationship.
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2.2.2. Exports-Growth Nexus

The causal link between economic growth and exports has been one of the
most debated issue in the recent years but no consensus decided on the direction of
causality whether exports-led growth or growth driven exports. It is very prominent
for policy makers to make decision regarding the appropriate growth strategies to
implement and to adopt by considering the direction of exports and growth. Scholars
gived different reason whether the supported exports-led growth or growth-driven
exports hypothesis.

According to Awokuse (2012), export expansion could be a catalyst for output
growth both directly, as a component of aggregate output, as well as indirectly
through, exploitation of economies of scale, greater capacity utilization, stimulation
of technological improvement and efficient resource allocation due to foreign market
competition. Exports yield foreign exchange which allows for gaining levels of
imports of capital goods and intermediate goods that in turn increase the growth of
capital formation and accordingly will stimulate output. Thus, export growth through
expanded market point will allow for the exploitation of economies of scale for open
economies and can promote the transfer of technical knowledge for the long run
path.

The development of exports of goods and services denote as one of the most
important sources of foreign exchange income that ease the pressure on the balance
of payments and produce employment chances. An export-led growth hypothesis
purposes to provide producers with incentives to export their goods by various
economic and governmental policies. It also leads up to raise the capability of
producing goods and services that are able to fight in world market, to use advanced
technology, and to yield exchange needed to finance imports. Exports of goods and
services can raise intra industry trade, assist the country to integrate in the world
economy and diminish the impact of external shocks on the domestic economy.
Experiences of Asian and Latin American economies from the past decade give the
right information that the exports is very crucial to economic growth improvement,
which led policy makers and economists to emphasize the dynamic function of

exports as the primary key of economic growth (Abou-Stait, 2005).
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Sharma and Panagiotidis (2004) noted that export growth is one of the key
driver of output growth. Export growth can influence output growth through positive
externalities on non-exports, by the creation of more efficient management styles,
improved production methods, increased scale economies, improved allocative
efficiency and better capability to create dynamic comparative advantage. If there are
incentives to improve technology and rise investment, this would affect a
productivity differential in favour of the export sector. Therefore it is debated that an
expansion of exports, even at the cost of other sectors, will reap a net positive impact
on the economy and may also remove the foreign exchange constraint.

Konya (2004) noted that the possible relationship between exports and
economic growth has been interest research for policy makers and scholars since
1960s. Export activity leads economic growth through to the so called export-led
growth hypothesis. Trade theory provides several possible explanations in favour of
this idea. Moreover the positive influence of an outward oriented trade policy on
technological change, labour productivity, capital efficiency and, eventually, on
production can be addressed. According to the growth-driven exports hypothesis,
reveals a reverse relationship through the concept that economic growth can boost
trade flows. It can also generate comparative advantages in certain areas leading to
specialisation and facilitating exports. These two approaches do not exclude each
other; therefore there is a feedback relationship between exports and economic
growth,

Wong Hock Tsen (2006) advocated that there are many reasons to describe the
export-led growth hypothesis. An increment in exports may imply that the demand of
the country has grown and this could serve to rise output. An increase in exports can
promote specialization in the production of export products which in turn, can
increase the productivity of the export that leads resources reallocation from
inefficient non-trade segment to the higher productive export segment. The
productivity change can also lead to economic growth. Exports can lead to raise
economic growth. An increase in exports can boost more foreign exchange that
makes it easier to import to fullfil domestic production and exporting the output.
Exports may also provide the way to advanced technologies, learning-by-doing gains
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and good management practices which in turn, will encourage stimulate

technological diffusion into the economy and may lead to economic growth.

2.2.3.  Stock Market Index-Growth Nexus

A numerous research interest has been conducted on identifying the causality
between economic growth and financial sector development (Schumpeter, 1911,
McKinnon, 1973; Shaw, 1973). Financial market has been well recognized as one of
crucial indicator for economic growth as it is a prominent engine for activating
savings in the economy and changing then into meaningful and productive capital.
However, when the economy of the country grows significantly and it yields a
surplus which can encourage financial sector growth. Furthermore, the causal link
between economic growth and financial market is still remaining unclear and
interesting for further research. Moreover the clear direction of this causal
relationship will have significant policy implications.

The growth of financial sector cannot be measured by using a single factor as
financial factor is very wide hence economist have finally concentrated on the link
between economic growth and stock market as financial sector indicator.

There is a large amount of literature looking at the causality between the
economic growth and stock market. The study of the economic growth and the
movement of stock market has been interesting topic for decades. This issue is
growing up whether the movements of stock market are triggered by changes in
economic condition or the performance of stock market will encourage economic
growth. The empirical research by Korajczyk (1996), Levine and Zervos (1998)
reported positive interaction between economic growth and stock market. However
not all studies are supportive of the positive relationship between stock markets and
real economy. Pan and Mishra (2006) explored the causality between real economy
and stock market to find out the various channels through which financial markets
drive economic growth in China using unit root testing and ARDL model. Their
findings indicate that Shanghai A share market has a long run negative causal
relationship with the real economy but the effect is very small however the
magnitude of impact is tiny and could be neglected. It exhibits that no evidence of

causality between stock market and real economy of China in the short run.
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2.3. EMPIRICAL LITERATURE

2.3.1.  Introduction

Under this section, “FDI-led growth”, “export-led growth” and and “Stock
market index-led growth” hypothesis will be reviewed through the empirical

literature of studies in various countries.

2.3.2. Empirical Literature on FDI-led Growth Hypothesis

Zakaria (2009) analysed the causality between FDI and economic growth in 37
developing countries including Indonesia, India, Brazil and South Africa using
multivariate framework. Empirical findinds show that the bivariate causality tests
between foreign direct investment and economic growth created mixed results. FDI
causes economic growth only in some countries and there is strong proof that
causality stemming from economic growth to FDI in some countries. It is found
bidirectional causality for South Africa. However for Brazil and India the causality is
significantly one direction stemming from FDI to GDP and not vice versa.
Meanwhile the causality for Indonesia is running from GDP to FDI.

Herzer et al (2008) investigated FDI-led growth in Indonesia, India and Brazil
employing cointegration techniques on acountry by country basis. The results exhibit
evidence of an unidirectional causality in Indonesia stemming from GDP to FDI, for
India causality is stemming from FDI to GDP and interestingly GDP and FDI do not
Granger cause each other in Brazil.

Roy (2012) using Granger causality test explored causality between economic
growth and FDI for selected Asian countries including Indonesia and India during
time span 1981-2008. The research obtained a proof of one way causality stemming
from economic growth to FDI.

The causality between FDI and economic growth was evaluated by Hossain
and Hossain (2012) in India from 1972 to 2008 and an unidirectional causality was
found in India, in other words FDI Granger caused economic growth in India. While
Miankhel et al. (2009) also tested the causality pattern between growth and FDI in
India from 1970 to 2005 applying VECM either in the short or long term. Their
findings denote that economic growth in India attracts FDI in the long run.
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Bakir and Eryilmaz (2015) utilizing the Granger causality method to
investigate the causality between economic growth and FDI in Turkey from 1974 to
2012. A bidirectional causality was found between foreign direct investment and
economic growth in Turkey. Dogan (2013) found two directions causality as well
when he tested the causality between foreign direct investment and economic growth
in Turkey from 1979 to 2011 through time series technique. However, Afsar (2007)
evaluated causality between FDI and economic growth in Turkey employing
quarterly data on 1992-2006 by employing Granger causality test as well. The
findings exhibit a proof of one direction causality stemming from FDI to economic
growth.

Gunaydin and Tatoglu (2005) examined the causality between economic
growth and FDI in Turkey during 1968-2002 through cointegration, error correction
models (ECM), the augmented vector autoregressive (VAR) methods developed by
Toda and Yamamoto. Their outcomes show that there exists proof of bidirectional
Granger causality between thoses variables, supporting the feedback hypothesis for
Turkey over this sample period. As the study of causality between FDI and economic
growth is conducted based on a single country base, hence the result could not be
generalized to other emerging countries.

Kaur et al (2013) used Toda Yamamoto Granger causality technique to
understand the causality between economic growth and FDI for the period of 1974-
2009 in India. Their results suggest that there is integration between GDP and FDI in
the long run. There is bidirectional causality between FDI and economic growth in
India in post liberalization period and during the pre liberalization period is founded
proof of FDI led growth.

Naveed-Shabbir (2006) tested the hypothesis of FDI led growth and Growth
driven FDI in 23 developed countries over the time span 1971-2000 using fixed
effect and control set of variable method. They found no causality between these
variables.

Gursoy and Kalyoncu (2012) has explored the causality between economic
growth and FDI in Georgia during the time span 1997-2010 by applying Engle
Granger cointegration and Granger causality method. The findings indicate

cointegration between economic growth and FDI. It confirms that causality direction
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stemming from FDI to GDP. It is very prominent for policy makers to build
decisions which support and ease private investors.

Olusanya (2013) evaluated the influence of FDI inflow on economic growth in
the pre-deregulatin era and the post-deregulation era in Nigeria from 1970 to 2010.
Employing Granger causality method, the empirical findings show causality
stemming from gross domestic product to FDI during pre-deregulation (1970-1986)
era however during post-deregulation era (1986-2010), the results confirm no
causality relationship.

Raki et al. (2012) used the endogenous growth model, TFP transmission
mechanism and panel data methods to evaluate the influence of FDI on economic
growth during 1999-2008 in Turkey, Iran, Bangladesh, Pakistan, Malaysia,
Indonesia, Egypt and Nigeria. The empirical outcomes denote that FDI has negative
influence on economic growth. It indicates that although FDI can boost the level of
investment in host countriest however it can be lowering the rate of growth due to
price distortion factor or misallocation of resources.

Cicak and Soric (2015) also tested causality between FDI and GDP in Croatia
and other cosen European transition countries using bivariate VAR models. Their
findings indicate that FDI influences economic growth in most countries whereas
economic growth influences FDI in Latvia and Slovenia which is corroborating the

literature theory that investor are prone to stable macroeconomic conditions.

2.3.3. Empirical Literature on Exports-led Growth Hypothesis

Ekanayake (1999) employed cointegration and error correction models to
examine the causality between economic growth and export growth in the selected
eight Asian developing countries for the period 1960-1997. The finding is that there
is bidirectional causality between exports and economic growth in Sri Lanka,
Indonesia, Thailand, Philippines, Korea, Pakistan and India. There is a proof for
export-led growth in Malaysia. Thus, it shows strong proof for short run Granger
causality stemming from economic growth to export growth in those countries except
Sri Lanka however short run causality is not founded in the study that stemming
from exports to economic growth.
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Sharma and Panagiotidis (2004) investigated the causality between exports and
economic growth for the period 1971-2001 for India. The findings denote that no
causality between exports and economic growth.

Alici and Ucal (2003) investigated the causal relationship running from exports
to economic growth from 1987-2002 in Turkey. An unidirectional causality was
resulted from their study and the causality stemming from exports to economic
growth and not vice versa.

Miankhel et al (2009) evaluated FDI and GDP relationship in India in time
series framework of VECM. The results suggest that GDP growth as the key driver
for exports in the long run.

Araujo and Soares (2011) tested both whether exports causes growth or growth
causes exports in Brazil after trade liberalization through a causality test between
exports and GDP for the period of 1991-2010. The empirical result is favorable for
both hypothesis. The openness has positively impacted economic growth in Brazil
after the initial phase of disappointment with trade liberalization.

Ajmi et al (2015) using econometrics method to analyze causality pattern
between exports and economic growth in South Africa from 1911 to 2011. The
outcome of linear Granger causality indicates no causality between economic growth
and exports in South Africa. While using Hiemstra and Jones nonlinear Granger
causality test, they found one direction causality from economic growth to exports.
Yet, using the Diks and Panchenko test which is a strong and less biased nonlinear
test, found significant bidirectional causality.

Awokuse (2002) assessed whether export influences growth for Canada by
employing Granger causality stemming from exports to economic growth through
econometric approach by Toda and Yamamoto (1995). The empirical findings
depicts a long run one way direction causality that stemming from exports to
economic growth.

Tahir et al. (2015) evaluated the causality between exports and growth Sri
Lanka employing annual data over time span 1981 to 2012. The period is selected
due to consideration of economy liberalization program where the trade sector plays

prominent role in determining national income of Sri Lanka. Using Johansen
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cointegration test and Granger causality test indicated that no short or long run
causality exist between GDP and exports in Sri Lanka.

Kumari-Malhotra (2014) investigated the causal relationship between exports
and economic growth in India using annual time series data for the variables exports
and GDP per capita from 1980 to 2012 by applying Johansen cointegration and
Granger causality approach. The results show that there is no long run relationship
between exports and GDP per capita. The result of Granger causality analysis shows
two directions causality from exports to GDP per capita and vice versa in the short
run relationship.

Hussain (2014) evaluated causality pattern between exports and economic
growth in Pakistan from 1976 to 2011. Emplyoying Phillip Perron (PP) and
Augmented Dickey-Fuller (ADF) tests, the outcomes uncover two directions of
causality between exports and economic growths.

Silaghi (2009) investigated the export-led growth and growth-led export
hypothesis for Slovakia, Lithuania, Bulgaria, Poland, Estonia, Hungary, Latvia,
Romania, Slovenia and the Czech Republic using cointegration and causality tests
from 1990 to 2006. He found causality from exports to GDP for Estonia, Bulgaria,
the Czech Republic, Latvia and Lithuania however it is also found that there is
existence of causality running from GDP to exports for Slovenia, the Czech
Republic, Bulgaria, Lithuania, Romania, Estonia and Hungary.

Hameed et al. (2012) studied Granger causality analysis between exports and
economic growth of Pakistan from 1960 to 2009, through econometric analysis on
exports, GDP and trade of Pakistan. The finding clearly advocates the export-led
growth hypothesis and found that there exists one direction causality stemming from
GDP to exports.

Amiri and Gerdtham (2012) investigated Granger causality between exports
and economic growth in France over the time span 1961-2006 employing
geostatistical models (kiriging and inverse distance weighting). Their results show
strong evidence of unidirectional causality stemming from economic growth to FDI.
This insight corroborates the growth led export (GLE) model in France.

Rahmaddi and Ichihashi (2011) re-examined the relationship of exports and

economic growth in Indonesia over the period 1971-2008 by using vector
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autoregressive model. Their empirical findings reveal bidirectional causal link
between exports and economic growth, where ELG occured in the long run and GLE
occured in the short run.

Exports led growth and growth driven exports hypothesis have been
investigated by Amiri (2012) in 116 countries from 1990 to 2005 by applying panel
data set with a VAR representation. They found bidirectional causality for the sample
of 116 countries eventhough it is not homogenous.

Mahroowal et al. (2014) tested exports led growth and growth driven exports
hypothesis in Afghanistan over the period 1972-2012. Using Vector Error Correction
Models (VECMs) analysis, it indicates an unidirectional causality stemming from
exports to economic growth in the short run.

Aydin and Sari (2014) examined the causal link between exports and economic
growth in Turkey by using Augmented Dickey Fuller (ADF) test and Granger
causality test based on Toda-Yamamoto analysis over the period 1980-2012. They
found an unidirectional causality running from GDP to exports. This findings are
supposed to give a better knowledge of possible impacts of GDP in Turkey to
exports.

Shan and Tian (1998) assessed the export-led growth hypothesis employing
monthly data in China over the period 1990-1996 through Granger causality test
developed by Toda Yamamoto in a vector autoregression model. They confirmed
one way direction of Granger causality stemming from GDP to exports.

Abbas (2012) investigated causality between export and economic growth
(GDP) over the time span 1975-2010. Using Johansen test of Cointegration and
Granger Causality tests, the findings reveal both short run and long run unidirectional
causality stemming from GDP to exports. Thus government is expected to expand

production side which is in the long run will promote trade and economy.
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2.3.4. Empirical Literature on Stock market index - led growth

Hypothesis

Gursoy and Muslumov (1998) used a time series data for the period of 1981-
1994 to examine the causal link between stock market and economic growth in
Indonesia, Turkey and India. One direction causality stemming from stock market to
economic growth is found in Turkey and no causality found in Indonesia and India.

Paramati and Gupta (2011) using monthly data to evaluate whether economic
growth influences stock market performance or the opposite direction from 1996 to
2009. Empirical results of their study indicate that the economic growth is key driver
in establishing the stock price movements. The economic growth tends to boost stock
market development through implementing appropriate reallocation of resources.

Ndako (2010) using quarterly data from 1983 to 2007 and employing VECM to
examine the causal relationship between stock market development and economic
growth in South Africa. The empirical findings suggest long run bidirectional
causality between stock market development and economic growth.

Mun et al. (2008) using annual data on Kuala Lumpur Composite index
(KLCI) and real GDP to examine the causal link between stock market and economic
activity from 1977 to 2006 in Malaysia. They employed Granger causality test and it
showed one direction causality stemming from stock market to economic activity.

Ali (2015) explored the complex relationship between stock market and
economic growth by Granger causality method in South Africa, India, Turkey,
China, Russia and Brazil. The results show significant causality stemming from stock
market to economic growth in Russia, India, Turkey and South Africa whereas for
Brazil and China, the causality is found stemming from economic growth to stock
market.

A study by Pearce (1983) denoted that stock market prices may help in
promoting the economy condition. He found strong evidence that stock market is one
of important driver of economic growth.

Alam and Hasan (2003) found that the stock market development variable
effects US economic growth. Atje and Jovanovich (1993) indicated that there is
causality between economic growth and stock market development.
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Selected African countries were analyzed by Agarwal (2001) to understand the
pattern of stock market and economic growth employing data from 1992 to 1997.
The outcomes yielded causality between economic growth and stock market. In a
similar study conducted in developing countries by Filer et al. (1999) found that an

active equity market is able to boost economic growth.
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CHAPTER THREE
DATA AND METHODOLOGY

3.1. DATA

The study employs quarterly data of Fragile Five economies i.e. Indonesia,
Turkey, India, Brazil and South Africa for period 1991-2015 with exception for India
(2004-2015) and South Africa (1995-2015) due to lack of data and missing values,
obtained from International Monetary Fund (IMF) database.

The variables used in this research are FDI inflows (percentage change),
Exports of goods and services (percentage change), GDP (percentage change) which
is used as indicator of economic growth in this research and stock market index
(percentage change). Data are obtained from IMF database, OECD database and
online stock market index database website (i.e. www.investing.com).

All stock market indices of those Fragile Five economies are denominated in
local currency units, extracted from online stock market index database. In this study,
the stock market index for these markets are calculated from the following sources:

. Indonesia Stock Exchange Composite Index (IDX) for Indonesia;
. Turkey Stock Market Index (XU100/BIST100) for Turkey;

. BSE SENSEX (BSESN) for India;

. Brazil Stock Market Index (BOVESPA) for Brazil; and

. South Africa Stock Market Index (FTSE/JSE) for South Africa.

3.2. METHODOLOGY

3.2.1.  Parametric and Nonparametric Granger Causality

Granger causality is a stastitical method that determines predictive ability of
one time series on the other through a linear estimation. A time series, is x, . said to
Granger cause another time series , x, . , if the past values of the time series, x; ¢,
helps to predict x,;, (Granger, 1969). The estimation is performed with a vector
autoregressive model. For a stationary stochastic process of ,x;, and ,x,, , the

projection of these series on their own past values can be written as follows:

Xt = Zj‘;1 a11,jX1,t—j) T €1t (1a)
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Xo = Nje1 Ao1,jX1,(t—j) T €2 (1b)
while the bivariate linear autoregressive model of x; . and x, , is:
X1,6 = Xje1Qa1,j%1,e—j) F Bje1 a2, %2, t—j) T &1 |2 (1c)

Xot = Nje1Aa1,jX1,(—j) T Dje1A22,j%2,-j) + €52 (1d)

Here, &, and &, denote prediction errors, the coefficients of lagged
observations are represented by “a”, and subscript “t” represents the time lags. If the
variance of the prediction error &; is reduced with the inclusion of the lagged values
of x, in the estimation of x, ; (i.e. (var(e;|,,) <var(ey) ), thenx,, is saidto
have a causal influence on x;,. This causal influence can be expressed as a
logarithmic difference of the variance of the prediction errors by using linear

feedback metric as follows:
var(eye)

G"2~x1 =In <—)
var(slm)

G

X2-x

, Measures how x,, predicts x; .. It takes the value zero (ie. Gy, = 0) if x,

does not Granger cause x .

In economics, over a long time span, it is observed that time series oscillates
differently within different time intervals. Hence, the structure of the causal
relationship between two long memory economic time series can be very complex. In
order to uncover the causal interactions between economic time series with
periodicities, using Geweke (1982) spectral decomposition analysis and assess the
Granger causality between two series on a frequency domain.

First, the bivariate system equations of Eq. (1¢) and Eq. (1d) in frequency domain (f)

through the Fourier transformation are written as follows:

Aul)  A(D) (XD _ (& (f>)
(o 423) (20) (s;i(f) 3)
Where the components of the coefficients of the coefficient matrix A are A, (f) =

Sap — 221 Agp je ¥ ™ for a = 1,2; b = 1,2. Then, equation (3) can be rewritten by

using transfer matrix:

XA — (Hu()  Hiz(f) s(f))
() = (s ) (S:j(f) (4)
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In equation (4), the transfer matrix H(f) is the inverse of coefficient matrix
A(f) and transforms the bivariate system equations in Eq. (6) into the Fourier
domain. Hence, the Spectral matrix S can be quantified as follows:
S(f)=H()ZH (f) ®)
where H*is the adjoint of matrix H and X' is the covariance matrix of prediction
errors in bivariate system equatiobs of equation (1c) and equation (1d). Therefore,
the frequency domain representation of spectral Granger causality from x; ; to x, can

be written as follows:

s11(f)
I(f)x2—>x1 = 121122 2 (6)
(511(f)—(222—ﬂ )‘H12(f)| )

In equation (6), S;1(f) — the element of spectral matrix S — denotes power
spectrum of variables x; at given frequency f. Analogous to equation (2), if x, , does
not Granger cause x; . at frequency f, then I(f),-x,= 0, otherwise I(f),,>0.
The estimation of spectral Granger causality as a function of frequency is escpecially
effective for long memory time series with periodic oscillations. In order to acquire
all the spectral aspects of data, Chen et al. (2006), Dhamala et al. (2008 a,b) and Wen
et al. (2003) suggest a nonparametric estimation approach to frequency domain
Granger causality and estimate the pectral transfer function and error covariance
matrix by Fourier and wavelet transformations. The nonparametric estimation is
superior to parametric estimation as it eliminates the need for high order
autoregressive modeling and hence, avoids the artificial causality effects that result
from the misspecification of the autoregressive order that fits to the model. The

details of this novel estimation approach are given in the following subsection.

3.2.2.  Nonparametric Granger Causality

Nonparametric estimation of spectral Granger causality combines Geweke
(1982)’s spectral causality formula with wavelet analysis and Wailson-Burg
factorization method. The estimation can be decomposed into several steps:
First step: The bivariate system of equations (1c) and (1d) are transformed by
Wavelet transformations as in equation (4) to obtain spectral density matrix. The
wavelet transformation of the time series x, . and x,, are denoted as W, (f,t) and

W, (f,t), respectively. The corresponding spectral density matrix elements for
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wavelet transformations are X, where (.) is an operator that takes the expected value
of multiple realizations, a = 1,2;b = 1,2 and * denotes matrix adjoint. The
continuous mother wavelet transformation of the time series 7 in time t with width s,

Wy, (¢, s), is formulated by using the mother wavelet funcction, y (7), as follows:

0.5 .o N —t
W)= s [ x(py (L) dn (7)
The value of the scaling factor s determines the width of the wavelet: the long run
cycles are measures for values of s greater than one (ie. |s| > 1) while the short

run cycles are measured for Is| <1, Following Dhamala et al. (2008 a,b), Morlet

wavelet is employed as the mother wavelet function. Morlet wavelet is modulated by

a Gaussian wave: y*(n) = n_% exp(iwn)exp(—n% /2) with w > 6. The gaussian
envelope, exp( /2), pinpoints the wavelet in time and w is time/frequency resolution.
The higher the value of w, the better (poorer) the frequency (time) resolution. The
Morlet wavelet is also advantageous as its parameterization allows for a one to one
relationship between frequency and wavelet scale. The frequency and the scaling
parameter are inversely proportional.

Second step: The most important stage of nonparametric estimation of Granger
causality is the factorization of the spectral density matrix S. Dhamala et al. (2008 a)
use Wilson-Burg matrix factorization theorem of Wilson (1972, 1978) and represent
spectral density matrix S as a factor of set of uniqgue minimum phase functions:

S =vyy’, 8
Where * denotes matrix adjoint and y is minimum-phase function.

Third step: As the spectral matrices in equation (5) and equation (8) are analogous,
ie. ww *=HXH", we obtain the covariance matrix from the minimum-phase spectral
factor as follows:

Y = A AT, (9)
Where the superscript T denotes matrix transpose.

Likewise, rewriting equation (8) as S = wA,1A4,AYA5T w* and substituting equation
(9) in it, yields us the spectral matrix as S = wAy;*ZA;T w* Therefore, the transfer
function is:

H = yA;*. (10)
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Fourth step: Finally, substituting the noise covariance matrix in equation (9) and
transfer functions in equation (10) into spectral Granger causality formula in
equation (6) yields the nonparametric estimation of wavelet based Granger causality.
The spectral density matrix factorizaton makes the power spectrum (S;;), error
covariance matrix (X ) and transfer function (H) readily available rom time series
directly.

Since the analytical solution for the Granger causality structure is not a priori known,
the significance of nonparametric Granger causality can be tested via surrogate data.
Following the approach of Detto et al. (2012), the null hypothesis of no causal
influence between time series can be tested through iterative amplitude adjusted
Fouries transform (IAAFT) of Schreiber and Schmitz (2000). IAAFT is based on
synthesizing data with the same probability density function and linear correlation
structure as original data while any other form of coupling or nonlinear correlation
structure, which is encoded by correlations in the phase angle in Fourier space, is
destroyed. IAAFT surrogates new time series thourgh a controlled shuffle of the
original series based on the phase-randomized surrogate of rank-ordered Gaussian

realizations.

32



CHAPTER FOUR
EMPIRICAL RESULTS

This chapter presents the nonparametric Wavelet-based Granger Causality
results of GDP-FDI nexus, GDP-NXP nexus and GDP-SMI nexus for fragile five
economies ie Indonesia, Turkey, India, Brazil and South Africa. The figures that
represent the results for each country contain causality direction from related
variables. The 90%, 95% and 99% confidence intervals represented by a dashed pink
line, dashed red line and dashed green line respectively are attained by an ensemble
of 1,000 iterative amplitude adjusted Fourier transform surrogate time series.

The y-axis of the figure shows the magnitude of the oscillation of the causality.
The higher the magnitude of the oscillation, the stronger is the causal relationship
between two variables. The x-axis presents the frequency domain. As mentioned in
the methodology chapter, frequency and scale are inversely proportional, furthermore
frequency equals to the inverse of the timescale, or in other words, the cycle length.
For example frequency 0.05 corresponds to 20 quarters. In each graph, at the
frequency points where the causality lines exceed their corresponding confidence
intervals, the null hypothesis of no Granger causality is rejected.

Frequency domain Granger causality analysis is superior than conventional
Granger causality because it presents the causality results for all the frequencies that
exist (the causalities may either exist in the long run, medium run or short run) while
conventional Granger causality technique demands stationary variables and provides
only one point result. High frequencies represent to short run periods and low
frequencies correspond the long run periods. Hence, the part on the x-axis close to
the origin shows the long run findings, the middle part of x-axis shows the medium
run and the right side of the x-axis that close to the maximum of frequency range
stands for the short run (Celik and Baydan, 2017). In cointegrated systems the
definition of causality at frequency zero is equivalent to the concept of long run
causality as considered by Toda and Phillips (1993). The previous studies conducted
by other studies (Celik and Baydan, 2015, 2017) show that there is no exact cutting
point on frequency axis (x-axis) to decide where the short run (high frequencies),

intermediate run (medium frequencies) and long run (low frequencies) fall.
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Furthermore, they justified the area of long run (close to zero), intermediate run (the
middle area of x-axis) and short run (close to the maximum point of x-axis) with
respect of the range of x-axis. A justification is also necessary for grouping the
frequencies that belong to long run, intermediate run and short run in this study with
respect of maximum frequency axis point of 5 from the output of analysis. Here, the
long run indicates the part of x-axis that close to the origin (close to zero) or at low
frequencies i.e. 0-0.15 frequency (7 quarters cycle or more), the medium run
indicates the part of x-axis that close to medium frequencies i.e. 0.175-0.275
frequency (4-6 quarters cycle) and the short run indicates the part of x-axis that close
to the high frequencies (close to the maximum point of x-axis i.e. 0.35-0.5

frequency/2-3 quarters cycle).

4.1. GDP-FDI Nexus Results

4.1.1. Indonesia

Figure 5 shows the nonparametric Wavelet Granger Causality estimation
results between GDP and FDI for Indonesia. It shows a significant causal
relationship running from GDP to FDI for lag horizon of 7 quarters at 99%, lag
horizon of 7 quarters at 95% and lag horizon of 7 and 49 quarters at 90% level of
significance. These results suggest that GDP is a more strong predictor for FDI at a
lag horizon of 7 to 49 quarters at 90% level of significance.

It is observed that FDI influences the GDP of Indonesia at frequency of
0.07143 which corresponds to cycle lengths of 14 quarters at 95% level of
significance. The same direction of causality is also significant for cycle lengths of 3,
14 and 20 quarters at 90% level of significance and becoms significant again at
frequency very close to zero. The causal impact of FDI to GDP becomes significant
again at frequencies very close to zero. The influence of FDI to GDP gets stronger
for longer lag horizons. The highest significant oscillation magnitude occurs at very
low frequencies that correspond to infinite cycle lengths. The significance of
causality at such low frequencies is an indicator of a significant average causal effect
as the oscillations pass through the average of the data in such long lag horizons.
Therefore, FDI can give a good prediction about GDP of Indonesia at low

frequencies.
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For Indonesia, causality stemming from both directions, GDP to FDI and FDI
to GDP. In the low frequencies, the magnitude of the causality stemming from FDI
to GDP is larger than the magnitude of the causality stemming from GDP to FDI.
The results show significant causal relationship in the high frequencies stemming
from FDI to GDP. Yet, there is no proof of any significance causality stemming from
GDP to FDI in the high frequencies. Therefore, it takes longer for GDP to cause FDI
than FDI causing GDP. The causal effect of FDI to GDP is larger than the causality

running from the opposite direction at the low frequencies.

Figure 5. Nonparametric Wavelet Granger Causality between GDP-FDI for
Indonesia

WAERIBAING Wiveset Granger Canssaity Detween GOP 23a FOI - nscnesss

Notes: GDP and FDI denote gross domestic product and foreign direct investment, respectively. GDP — FDI and
FDI — GDP refer to causality directions from GDP to FDI and FDI to GDP, respectively. In each panel, solid
blue line denotes the causality running from FDI to GDP and dashed blue line denotes the causality running from
GDP to FDI. Dashed pink line refers statistical significance level for 10%, dashed red line refers statistical
significance level for 5%, dashed green line refers statistical significance level for 1%. At the frequency points
where the causality coefficient lines exceed the corresponding significance level line, the null hypothesis of no
causality in a given time scale is rejected. Vertical axis shows the value of the causality coefficients. Horizontal

axis shows frequency which is resiprocal of given time scale or period (ie. f=1/s).

4.1.2. Turkey

For Turkey, the outcomes exhibit a bidirectional significant causality between
GDP and FDI in the high frequencies. The figure indicates that GDP has significant
causal effect on FDI at the frequencies of 0.4184 and 0.3469 wich corresponds to
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cycle length of 2 and 3 quarters. The same direction of causality is significant at
frequencies of 0.1224 and 0.102 which approximately corresponds to 8 and 10
quarters of lag horizon. Those causalities are significant at statistical significance
level for 10%.

FDI of Turkey significantly causes GDP for cycle length between 2 and 3
quarters at statistical significance level for 10%, 3 quarters at statistical significance
level for 5% and 3 quarters at statistical significance level for 1%. It is observed the
same direction of causality at 7 quarters of lag horizon at the high frequencies.

The causal impact of FDI to GDP is larger than the causality running from
GDP to FDI at the high frequencies. These results indicate that FDI ia a good
predictor for GDP at the high frequencies.

Figure 6. Nonparametric Wavelet-based GDP-FDI Granger Causality results for
Turkey

NSO AIYE Wavelet Grangar CanabTy batween GOP ane FDI - Tarky
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Spectr

Notes: GDP and FDI denote gross domestic product and foreign direct investment, respectively. GDP — FDI and
FDI — GDP refer to causality directions from GDP to FDI and FDI to GDP, respectively. In each panel, solid
blue line denotes the causality running from FDI to GDP and dashed blue line denotes the causality running from
GDP to FDI. Dashed pink line refers statistical significance level for 10%, dashed red line refers statistical
significance level for 5%, dashed green line refers statistical significance level for 1%. At the frequency points
where the causality coefficient lines exceed the corresponding significance level line, the null hypothesis of no
causality in a given time scale is rejected. Vertical axis shows the value of the causality coefficients. Horizontal

axis shows frequency which is resiprocal of given time scale or period (ie. f=1/s).
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4.1.3. India

There is significant two directions causal relationship between GDP and FDI in
India. Considering the causality stemming from FDI to GDP represented by solid
blue line of Figure 7, it shows significant causality in the high frequencies and the
low frequencies. Tthe initial causal impact is observed at around frequency of
0.3571-0.3776 which is approximately 3 quarters lag horizon at statistical
significance level for 10%. This impact is more significant at frequency range of
0.2041, 0.1224 and 0.09184 which corresponds to 5, 8 and 14 quarters of time at
statistical significance level for 10%. The most significant causal impact of FDI to
GDP is observed with cycle length of 33 quarters at statistical significance level for
1%.

There is a significant causality stemming from GDP to FDI only in the low
frequencies as shown in dashed blue line in the Figure 7. GDP Granger causes FDI in
India at 4 quarters lag horizon and then again at around 11 quarters time at at
statistical significance level for 5% and 10%.

The causal impact of FDI to GDP in India is stronger compared to the
causality running from the opposite direction both in the low frequencies and in the
high frequencies. At the high frequencies, it is observed a very significant causal
impact of FDI to GDP that FDI has a powerful predictability for GDP.

Figure 7. Nonparametric Wavelet Granger Causality between GDP-FDI for India

Nonparamenic Veawwies Granger Causal iy toowess GOP and FOI - Indse
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Notes: GDP and FDI denote gross domestic product and foreign direct investment, respectively. GDP — FDI and
FDI — GDP refer to causality directions from GDP to FDI and FDI to GDP, respectively. In each panel, solid
blue line denotes the causality running from FDI to GDP and dashed blue line denotes the causality running from
GDP to FDI. Dashed pink line refers statistical significance level for 10%, dashed red line refers statistical
significance level for 5%, dashed green line refers statistical significance level for 1%. At the frequency points
where the causality coefficient lines exceed the corresponding significance level line, the null hypothesis of no
causality in a given time scale is rejected. Vertical axis shows the value of the causality coefficients. Horizontal

axis shows frequency which is resiprocal of given time scale or period (ie. f=1/s).

4.1.4. Brazil

According to Nonparametric Wavelet Granger Causality results, there is a
significant causal relationship stemming from FDI to GDP and GDP to FDI. GDP
Granger causes FDI at frequency range of 0.2143, 0.1429 and 0.0102 at statistical
significance level for 10% that corresponds to approximately 5, 7 and 98 quarters of
lag horizon and GDP Granger auses FDI at cycle length around 7 quarters at
statistical significance level for 5%.

The causal impact of FDI to GDP is significantly observed at frequency range
around 0.3878-0.3776 which approximately corresponds to 3 quarters of lag horizon
at statistical significance level for 5%. The impact is more significant at cycle length
of 7, 9 and 33 quarters at statistical significance level for 5%. The most significant
impact of FDI to GDP is observed with cycle length of 9 quarters at statistical
significance level for 1%.

The magnitude of the causality stemming from FDI to GDP in Brazil is higher
than the magnitude of the causality from gross domestic product to FDI in the low
frequencies. GDP has no influence on FDI in the high frequencies, only significant
causality is detected stemming from FDI to GDP in the high frequencies.
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Figure 8. Nonparametric Wavelet Granger Causality between GDP-FDI for Brazil
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Notes: GDP and FDI denote gross domestic product and foreign direct investment, respectively. GDP — FDI and
FDI — GDP refer to causality directions from GDP to FDI and FDI to GDP, respectively. In each panel, solid
blue line denotes the causality running from FDI to GDP and dashed blue line denotes the causality running from
GDP to FDI. Dashed pink line refers statistical significance level for 10%, dashed red line refers statistical
significance level for 5%, dashed green line refers statistical significance level for 1%. At the frequency points
where the causality coefficient lines exceed the corresponding significance level line, the null hypothesis of no
causality in a given time scale is rejected. Vertical axis shows the value of the causality coefficients. Horizontal

axis shows frequency which is resiprocal of given time scale or period (ie. f=1/s).

4.1.5. South Africa

For South Africa, there is significant two directions of causality between GDP
and FDI both in the low and high frequencies. The solid blue line of Figure 9
indicates that FDI has causal effect on GDP at frequency range of 0.3265 which
corresponds to a cycle length of around 3 quarters at statistical significance level for
5%. The same direction of causality at a frequency range around 0.1939, 0.1531 and
0.1122 that approximately corresponds to 5, 7 and 9 quarters of lag horizon at
statistical significance level for 5%. The strongest magnitude of oscillation is at cycle
length 7 quarters.

GDP has also impact on FDI as shown on dashed blue line in Firgure 9. In the
high frequencies, GDP Granger causes FDI for cycle length around 2 and 4 quarters
at statistical significance level for 5%. Again, the impact is more significant at

frequency range of 0.1327 which corresponds to 8 quarters of time. In the low
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frequencies, the most significant causal impact of GDP to FDI is detected at cycle
length of 98 quarters at at statistical significance level for 1%.

Comparing the magnitudes of causality indicates that the causal relationship
running from FDI to GDP is more powerful than it is for the opposite direction in the
high frequencies however the causal relationship stemming from GDP to FDI in the
low frequencies is larger than FDI to GDP implying that GDP of South Africa has a

powerful predictability for FDI at the low frequencies.

Figure 9. Nonparametric Wavelet Granger Causality between GDP-FDI for for
South Africa
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Notes: GDP and FDI denote gross domestic product and foreign direct investment, respectively. GDP — FDI and
FDI — GDP refer to causality directions from GDP to FDI and FDI to GDP, respectively. In each panel, solid
blue line denotes the causality running from FDI to GDP and dashed blue line denotes the causality running from
GDP to FDI. Dashed pink line refers statistical significance level for 10%, dashed red line refers statistical
significance level for 5%, dashed green line refers statistical significance level for 1%. At the frequency points
where the causality coefficient lines exceed the corresponding significance level line, the null hypothesis of no
causality in a given time scale is rejected. Vertical axis shows the value of the causality coefficients. Horizontal

axis shows frequency which is resiprocal of given time scale or period (ie. f=1/s).

4.2. GDP-NXP Nexus Results

4.2.1. Indonesia

There is two directions of causality between GDP and net export in Indonesia
in the intermediate frequencies. At frequencies corresponding roughly to 4 and 7

quarters lag horizon, GDP Granger causes net export at statistical significance level
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for 10% and at frequency around 4 quarters GDP Granger causes net export at
statistical significance level for 5%.

Considering the causality running from net export to GDP, it is observed that
net export Granger causes GDP around 5 and 7 quarters lag horizon GDP Granger
causes net export at statistical significance level for 10%.

The magnitude of oscillation from GDP to net export is higher than the

opposite direction of causality.

Figure 10. Nonparametric Wavelet Granger Causality between GDP-NXP for

Indonesia
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Notes: GDP and NXP denote gross domestic product and net export, respectively. GDP — NXP and NXP —
GDP refer to causality directions from GDP to NXP and NXP to GDP, respectively. In each panel, solid blue line
denotes the causality running from NXP to GDP and dashed blue line denotes the causality running from GDP to
NXP. Dashed pink line refers statistical significance level for 10%, dashed red line refers statistical significance
level for 5%, dashed green line refers statistical significance level for 1%. At the frequency points where the
causality coefficient lines exceed the corresponding significance level line, the null hypothesis of no causality in a
given time scale is rejected. Vertical axis shows the value of the causality coefficients. Horizontal axis shows

frequency which is resiprocal of given time scale or period (ie. f=1/s).

4.2.2. Turkey

For Turkey, it is observed a bidirectional significant linkage between GDP and
net export. The dashed blue line on Figure 11 shows that GDP has significant causal
effect on net export in the low frequencies at frequency range of 0.08163 which

corresponds to a cycle length of 12 at statistical significance level for 10%, at
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frequency range of 0.05102 and 0.0102 corresponding to a cycle length of around 20
and 98 quarters at statistical significance level for 5%.

Considering the causality stemming from net export to GDP, in the high
frequencies net export Granger causes net export at frequency range between 0.2041-
0.1837 at statistical significance level for 5% that corresponds to cycle length of 5
quarters and net export Granger causes net export at cycle length of 6 quarters at
statistical significance level for 10%.

It indicates that net export Granger causes GDP only in the intermediate
frequencies while GDP Granger causes net export in the low frequencies and the
magnitude of oscillation from GDP to net export in the low frequencies is very high
furthermore GDP can give an average prediction about net export at the low

frequencies.

Figure 11. Nonparametric Wavelet Granger Causality between GDP-NXP for
Turkey

O P TC Iaveken Gramger Cauniny tanesen GOP ang NIP - Tursey

Notes: GDP and NXP denote gross domestic product and net export, respectively. GDP — NXP and NXP —
GDRP refer to causality directions from GDP to NXP and NXP to GDP, respectively. In each panel, solid blue line
denotes the causality running from NXP to GDP and dashed blue line denotes the causality running from GDP to
NXP. Dashed pink line refers statistical significance level for 10%, dashed red line refers statistical significance
level for 5%, dashed green line refers statistical significance level for 1%. At the frequency points where the
causality coefficient lines exceed the corresponding significance level line, the null hypothesis of no causality in a
given time scale is rejected. Vertical axis shows the value of the causality coefficients. Horizontal axis shows

frequency which is resiprocal of given time scale or period (ie. f=1/s).
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4.2.3. India

For India, according to Nonparametric Wavelet Granger causality results, there
is significant two directions of causality between GDP and net export. Considering
the causality stemming from net export to GDP represented by the solid blue line in
Figure 12, the initial causal impact is observed at around frequency range of 0.4694-
0.4592 which is approximately 2 quarters lag horizon at statistical significance level
for 5% and at frequency range around 0.4388 which corresponds to cycle length of 2
quarters at statistical significance level for 10%. However the impact is more
significant at frequency range of 0.2959-0.2245 which corresponds to 3-5 quarters of
time. The most significant causal impact of net export on GDP is observed with cycle
length of 98 quarters at statistical significance level for 10%.

It is observed that GDP Granger causes net export in India at frequency range
around 0.5, 0.2041, 0.1531 and 0.09184 which corresponds to cycle length between
2,5, 7 and 11 quarters of time at statistical significance level for 10% but it is also
significant at statistical significance level for 5% for cycle length around 5 quarters

The figure shows that causality stemming from GDP to net export is only for
the intermediate frequencies while causal relationship stemming from net export to
GDP is occuring in the high and intermediate frequencies eventhough the magnitude
of causality running from GDP to net export is higher than the magnitude of

causality running from net export to GDP.
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Figure 12. Nonparametric Wavelet Granger Causality between GDP-NXP for India
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Notes: GDP and NXP denote gross domestic product and net export, respectively. GDP — NXP and NXP —
GDP refer to causality directions from GDP to NXP and NXP to GDP, respectively. In each panel, solid blue line
denotes the causality running from NXP to GDP and dashed blue line denotes the causality running from GDP to
NXP. Dashed pink line refers statistical significance level for 10%, dashed red line refers statistical significance
level for 5%, dashed green line refers statistical significance level for 1%. At the frequency points where the
causality coefficient lines exceed the corresponding significance level line, the null hypothesis of no causality in a
given time scale is rejected. Vertical axis shows the value of the causality coefficients. Horizontal axis shows

frequency which is resiprocal of given time scale or period (ie. f=1/s).

4.2.4. Brazil

There is a bidirectional causality stemming from GDP to net export and vice
versa. At statistical significance level for 5% and 10%, net export Granger causes
GDP at cycle length around 2, 4, and 5 quarters. The opposite direction of causlity
running from GDP to net export is also significant for cycle length around 12
quarters at statistical significance level for 5% and around 25 quarters at statistical
significance level for 10%.

The figure denotes that the causal impact of GDP to net exports is greater than

the causality stemming from net export to GDP in Brazil at the low frequencies.
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Figure 13. Nonparametric Wavelet Granger Causality between GDP-NXP for Brazil
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Notes: GDP and NXP denote gross domestic product and net export, respectively. GDP — NXP and NXP —
GDP refer to causality directions from GDP to NXP and NXP to GDP, respectively. In each panel, solid blue line
denotes the causality running from NXP to GDP and dashed blue line denotes the causality running from GDP to
NXP. Dashed pink line refers statistical significance level for 10%, dashed red line refers statistical significance
level for 5%, dashed green line refers statistical significance level for 1%. At the frequency points where the
causality coefficient lines exceed the corresponding significance level line, the null hypothesis of no causality in a
given time scale is rejected. Vertical axis shows the value of the causality coefficients. Horizontal axis shows

frequency which is resiprocal of given time scale or period (ie. f=1/s).

4.2.5. South Africa

Similar to Brazil, there is bidirectional causality stemming from GDP to net
export and vice versa in South Africa. At frequencies corresponding roughly to 2, 3,
7, 8 quarters lag horizon, net export Granger causes GDP at statistical significance
level for 5%. On the other hand, GDP Granger causes net export at cycle length
around 5 quarters at statistical significance level for 5% and the same direction of
causality is also significant at cycle length around 14 and 98 quarters at statistical
significance level for 10%.

It indicates that bidirectional causality occurs in the intermediate frequencies at
statistical significance level for 5% but causality stemming from GDP to net export is
also occuring in the low frequencies at 10% level of significance. As shown on the
figure that magnitude of causality running from net export to GDP is larger than the

opposite causality.
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Figure 14. Nonparametric Wavelet Granger Causality between GDP-NXP for South
Africa
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Notes: GDP and NXP denote gross domestic product and net export, respectively. GDP — NXP and NXP —
GDP refer to causality directions from GDP to NXP and NXP to GDP, respectively. In each panel, solid blue line
denotes the causality running from NXP to GDP and dashed blue line denotes the causality running from GDP to
NXP. Dashed pink line refers statistical significance level for 10%, dashed red line refers statistical significance
level for 5%, dashed green line refers statistical significance level for 1%. At the frequency points where the
causality coefficient lines exceed the corresponding significance level line, the null hypothesis of no causality in a
given time scale is rejected. Vertical axis shows the value of the causality coefficients. Horizontal axis shows

frequency which is resiprocal of given time scale or period (ie. f=1/s).

4.3. GDP-SMI Nexus Results

4.3.1. Indonesia

There is bidirectional causality stemming from GDP to stock amrket index and
vice versa in the high frequencies as shown in the Figure 15. According to the
results, it is observed that stock market index Granger causes GDP at cycle length
around 2 quarters of lag horizon and then again at around 5 quarters of time. It is also
more significant at cycle length for 11 quarters of lag horizon at the 5% level of
statistical significance. In the oposite direction of causality, GDP granger causes
stock market index at cycle length for 2 quarters of time at the 5% level of statistical
significance but it becomes more significant at cycle length for 25 quarters of time at
the 10% level.

The magnitude of causality running from stock market index to GDP is

stronger than it is for the opposite direction at the 5% level of statistical significance
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however the magnitude of causality running from GDP to stock market index is
larger than causality stemming from stock market index at the 10% level of statistical

significance.

Figure 15. Nonparametric Wavelet Granger Causality between GDP-SMI for

Indonesia
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Notes: GDP and SMI denote gross domestic product and stock market index, respectively. GDP — SMI and SMI
— GDP refer to causality directions from GDP to SMI and SMI to GDP, respectively. In each panel, solid blue
line denotes the causality running from SMI to GDP and dashed blue line denotes the causality running from
GDP to SMI. Dashed pink line refers statistical significance level for 10%, dashed red line refers statistical
significance level for 5%, dashed green line refers statistical significance level for 1%. At the frequency points
where the causality coefficient lines exceed the corresponding significance level line, the null hypothesis of no
causality in a given time scale is rejected. Vertical axis shows the value of the causality coefficients. Horizontal

axis shows frequency which is resiprocal of given time scale or period (ie. f=1/s).

4.3.2. Turkey

According to causality results, there is bidirectional causality between GDP
and stock market index in Turkey. GDP Granger causes stock market index as shown
in dashed blue line at cycle length around 2 quarters of lag horizon and then again
becomes more significant at cycle length around 8 and 16 quarters of time at the 5%
level of statistical confidence.

While stock market index Granger causes GDP at cycle length around 3-4
quarters of time and then at cycle length for 5 quarters of time at the 5% level of
statistical confidence.
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From the Figure 16, it denotes that the magnitude of causality running from
GDP to stock market index is bigger than the magnitude of causality running from
stock market index to GDP in the low frequencies. It means that GDP can predict the

average of stock market index.

Figure 16. Nonparametric Wavelet Granger Causality between GDP-SMI for Turkey
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Notes: GDP and SMI denote gross domestic product and stock market index, respectively. GDP — SMI and SMI
— GDP refer to causality directions from GDP to SMI and SMI to GDP, respectively. In each panel, solid blue
line denotes the causality running from SMI to GDP and dashed blue line denotes the causality running from
GDP to SMI. Dashed pink line refers statistical significance level for 10%, dashed red line refers statistical
significance level for 5%, dashed green line refers statistical significance level for 1%. At the frequency points
where the causality coefficient lines exceed the corresponding significance level line, the null hypothesis of no
causality in a given time scale is rejected. Vertical axis shows the value of the causality coefficients. Horizontal

axis shows frequency which is resiprocal of given time scale or period (ie. f=1/s).

4.3.3. India

For India, similar to Turkey, there is two directions of causality between stock
amrket index and GDP. The dashed blue line denotes GDP granger causes stock
market index at cycle length around roughly 2 quarters. The same direction of
causality is observed at cycle length around 12 quarters of lag horizon. The causal
impact of GDP becomes significant again at frequencie very close to zero. These
results indicate that in the low frequencies, GDP can be a good predictor for stock
market index. In the high frequencies, the causality running from GDP to stock

market index is not quite strong and limited.
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Considering the causality running from stock market index Granger causes
GDP, the figure exhibits that stock market index Granger causes GDP initially
around 3 quarters, and then again at around 6-7 quarters of lag horizon.

The comparison of the magnitudes of the causality indicates that for India the
casual relationship running from stock market index to GDP is more significant than
it is for the opposite direction in the intermediate and high frequencies. Only at the
very low frequencies, it is found that a very significant causal impact of GDP to
stock market index meaning that GDP has a powerful predictability for stock market

index.

Figure 17. Nonparametric Wavelet Granger Causality between GDP-SMI for India

N AT Wavetet Grangar Caunaily Between GOP 400 SV - nae

—— .

Specrat G-Cosnatty
=

Notes: GDP and SMI denote gross domestic product and stock market index, respectively. GDP — SMI and SMI
— GDP refer to causality directions from GDP to SMI and SMI to GDP, respectively. In each panel, solid blue
line denotes the causality running from SMI to GDP and dashed blue line denotes the causality running from
GDP to SMI. Dashed pink line refers statistical significance level for 10%, dashed red line refers statistical
significance level for 5%, dashed green line refers statistical significance level for 1%. At the frequency points
where the causality coefficient lines exceed the corresponding significance level line, the null hypothesis of no
causality in a given time scale is rejected. Vertical axis shows the value of the causality coefficients. Horizontal

axis shows frequency which is resiprocal of given time scale or period (ie. f=1/s).

4.3.4. Brazil

As shown in Figure 18, it shows two directions of causality between stock
market index and GDP in Brazil. GDP as shown in dashed blue line Granger causes
stock market index at cycle length of approximately 2 quarters in the high
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frequencies and again it becomes more significant at cycle length of 33 quarters in
the low frequencies.

Considering the opposite path of causality running from stock market index to
gross domestic product, stock market index Granger causes GDP at cycle length of 3
quarters and around 8 quarters.

The causality stemming from gross domestic product to stock market index is
significant in the low and high frequencies while the opposite causality is only
significant in the intermediate frequencies and the magnitude of causality running
from GDP to stock market index is stronger than the magnitude of causality running

from stock market index to GDP.

Figure 18. Nonparametric Wavelet Granger Causality between GDP-SMI for Brazil
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Notes: GDP and SMI denote gross domestic product and stock market index, respectively. GDP — SMI and SMI
— GDP refer to causality directions from GDP to SMI and SMI to GDP, respectively. In each panel, solid blue
line denotes the causality running from SMI to GDP and dashed blue line denotes the causality running from
GDP to SMI. Dashed pink line refers statistical significance level for 10%, dashed red line refers statistical
significance level for 5%, dashed green line refers statistical significance level for 1%. At the frequency points
where the causality coefficient lines exceed the corresponding significance level line, the null hypothesis of no
causality in a given time scale is rejected. Vertical axis shows the value of the causality coefficients. Horizontal

axis shows frequency which is resiprocal of given time scale or period (ie. f=1/s).

4.3.5. South Africa
For South Africa, there is proof of two directions of causality between stock

market index and GDP. GDP Granger causes stock market index at cycle length
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around roughly 3-6 quarters. The same direction of causality is observed at cycle
length around 10 quarters of lag horizon. The causal impact of GDP becomes
significant again at frequencies very close to zero. These results show that GDP can
be a good predictor for stock market index in the low frequencies.

Considering the causality running from stock market index to GDP, the figure
exhibits that stock market index Granger causes GDP initially around 2-4 quarters,
and then again at around 6-33 quarters of lag horizon.

The comparison of the magnitudes of the causality indicates that for South
Africa the casual relationship running from GDP to stock market index is more
significant than it is for the opposite direction both in the low and intermediate
frequencies. It means that GDP has a powerful long run predictability for stock

market index.

Figure 19. Nonparametric Wavelet Granger Causality between GDP-SMI for South
Africa
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Notes: GDP and SMI denote gross domestic product and stock market index, respectively. GDP — SMI and SMI
— GDP refer to causality directions from GDP to SMI and SMI to GDP, respectively. In each panel, solid blue
line denotes the causality running from SMI to GDP and dashed blue line denotes the causality running from
GDP to SMI. Dashed pink line refers statistical significance level for 10%, dashed red line refers statistical
significance level for 5%, dashed green line refers statistical significance level for 1%. At the frequency points
where the causality coefficient lines exceed the corresponding significance level line, the null hypothesis of no
causality in a given time scale is rejected. Vertical axis shows the value of the causality coefficients. Horizontal

axis shows frequency which is resiprocal of given time scale or period (ie. f=1/s).
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4.4. DISCUSSION
The empirical results from nonparametric wavelet Granger causality between
GDP-FDI nexus, GDP-NXP nexus and GDP-SMI nexus can be seen on Table 2.

Table 2. Sum up of Wavelet-based Granger Causality Test Results

Causality Test Result The Highest
Nexus Country  Direction of Causality Low Intermediate High Magnitude of
Frequencies  Frequencies  Frequencies Causality
N k% * k¥ kkk
Indonesia  GDP to FDI Yes (***) Yes (¥, **, ***) No FDI to GDP
FDI tO GDP Yes (**' ***) YES (***) NO
%k %k *kk
Turkey GDP to FDI Yes (***) No Yes (**%) FDI to GDP
FDI to GDP Yes (**¥) No Yes (¥, **, ***)
H k% kkk k¥ kkk * %k
GDP-EDI India GDP to FDI Yes (¥*, ¥*¥*¥)  Yes (¥*, ¥*¥*)  Yes (**¥) £DI to GDP
FDI tO GDP Yes (*' **I ***) Yes (***) Yes (***)
H kkxk k kk kksk
Brazil GDP to FDI Yes (***) Yes (*, **, ***) No FDI to GDP
FDI to GDP Yes (¥, ¥*, ¥**) Yes (*¥*, ¥*¥*)  Yeg (**, ¥*¥)
: * k¥ kkxk k% kkk *kk
South Africa GDP to FDI Yes (¥, **, ¥¥¥) Yes (**, ¥¥¥)  Yes (**¥) FDI to GDP
FDI to GDP Yes (*¥*, ***) Yes (*¥*, ***) Yes (**, ***)
. k¥ kkk
Indonesia  GDP to NXP No Yes (**, ***)  No GDP to NXP
NXP to GDP No Yes (*¥*%*) No
k% kkk
Turkey GDP to NXP Yes (**,***)  No No GDP to NXP
NXP to GDP No Yes (**, ***) No
H kkxk k kk  kkk Kk kkk
GDP-NXP India GDP to NXP Yes (¥*%*) Yes (¥, ¥*, ¥*¥*) Yeg (¥*, ¥*%) GDP to NXP
NXP to GDP Yes (***) Yes (¥*, ¥*¥¥)  Yes (¥, *¥*, *¥*%)
H *k KKk
Brazil GDP to NXP Yes (**,***)  No No GDP to NXP
NXP tO GDP NO Yes (*’ **, ***) YeS (**, ***)
H *kkk k¥ kkk
South Africa GDP to NXP Yes (¥**) Yes (**,**¥)  No GDP to NXP
NXP to GDP Yes (¥*, ¥*¥)  Yes (**, ¥**)  Yes (¥*, **¥)
H *kk k% kkk
Indonesia  GDP to SMI Yes (***) No Yes (**, ¥*¥) GDP to SMI
SMI tO GDP Yes (**' ***) Yes (**I ***) Yes (*I **' ***)
k kk kkk k sk k * k¥ kkk
Turkey GDP to SMI Yes (¥, **, **¥) Yes (**¥) Yes (%, %% ) bptosmI
SMI to GDP Yes (*¥**) Yes (*¥*, ¥**)  Yes (**¥)
H Kk skkk Kk kkk
GDP-SMI India GDP to SMI Yes (**, ¥**)  No Yes (**, ¥*%) GDP to SMI
SMI to GDP Yes (*, **, ***) No Yes (**, ¥*%)
H * k¥ kkxk *k kkk
Brazil GDP to SMI Yes (*, **, ***) No Yes (%, **¥) GDP to SMI
SMI tO GDP Yes (**, ***) Yes (*I **’ ***) NO
: k¥ kkok k¥ kkk ¥k kkk
South Africa GDP to SMI Yes (**, ***¥)  Yes (¥*, ¥*%)  Yes (**, **¥) GDP to SMI
SMI to GDP Yes (**, ¥**)  Yeg (¥*, ¥**)  Yeg (**, *¥*¥)

Note: *, ** *** indicate the statistical significance at the 1%, 5% and 10% level of significance respectively.

The previous studies conducted by other studies (Celik and Baydan, 2015, 2017) show that there is no exact
cutting point on frequency axis (x-axis) to decide where the short run (high frequencies), intermediate run
(medium frequencies) and long run (low frequencies) fall. Furthermore, they justified the area of long run (close
to zero), intermediate run (the middle area of x-axis) and short run (close to the maximum point of x-axis) with
respect of the range of x-axis. A justification is also necessary for grouping the frequencies that belong to long
run, intermediate run and short run in this study with respect of maximum frequency axis point of 5 from the
output of analysis. Here, the long run indicates the part of x-axis that close to the origin (close to zero) or at low
frequencies i.e. 0-0.15 frequency (7 quarters cycle or more), the medium run indicates the part of x-axis that close

to medium frequencies i.e. 0.175-0.275 frequency (4-6 quarters cycle) and the short run indicates the part of x-
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axis that close to the high frequencies (close to the maximum point of x-axis i.e. 0.35-0.5 frequency/2-3 quarters
cycle).

The findings indicate a bidirectional causality between GDP-FDI nexus, GDP-
net export nexus and GDP-stock market index nexus in all Fragile Five Economies
however the direction and the magnitude of causality through frequency domain are
different for each nexus. This analysis has demonstrated a significant causality
stemming from GDP to FDI at low frequencies and vice versa in all Fragile Five
economies. However, the Granger causality seems weaker at the intermediate and
high frequencies. Therefore, the predictive power of GDP for the future of FDI and
the predictive power of FDI for the future GDP are predominantly present at the low
frequencies.

The GDP-net export nexus, the GDP-stock market index nexus and the
opposite direction of these causalities have the same pattern like the GDP-FDI nexus
pattern as discussed above. The causality of these nexuses are getting stronger at low
frequencies and then become weaker continously at the intermediate and high
frequencies. It indicates that bidirectional causality of these nexuses show significant
downtrend pattern from lower frequencies (long run) to higher frequencies (short
run).

The findings show evidence that there is long run causality stemming from
GDP to FDI in all countries and short run causality in Turkey, India and South Africa
but no short run causality in Indonesia and Brazil. The similar finding on long run
causality means that GDP has influence on FDI in the long run for all countries. It
can be summarized that GDP is always a thread for future FDI. The opposite
direction of causality stemming from FDI to GDP is also found proof of long run
causality in all countries but short run causalities is detected in Turkey, India, Brazil
and South Africa. Likewise, FDI could well predict GDP and FDI. Therefore,
investor may take into account these findings in the long run to invest money if the
host country economic growth is high.

Both long run and short run causality were found in the causal relationship
running from GDP to net export only in India while other countries only have long
run causality except Indonesia. It suggest that government should determine policies

that able to stimulate and enhance economic growth because higher GDP will
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promote higher exports. The causality stemming from net export to GDP in both long
run and short run can be found in India and South Africa. It means that higher export
in India and South Africa may lead to high gross domestic product in the short run
and long run.

The causality stemming from GDP to stock market index is obtained in all
countries in both long run and short run. The estimations imply that GDP has a
powerful predictability for future stock market in the short run and long run. While
the causality running from stock market index to GDP occured in long run for all
countries and short run for Indonesia, India, Turkey, South Africa except Brazil. It
indicates that stock market index is always a thread for GDP in the long run. This
bidirectional causality result will help investor in determining asset allocation
decision and forecasting the future of stock market movement in the short run and
long run.

The researchers may use these outcomes for future prediction on GDP, FDI,
stock market and exports variables in Fragile Five countries and should bear in mind
all aspects related to this new information if they want to apply in other countries
may yield different result for instance about time units of data could be monthly,
quarterly or yearly. Data used in this study is in quarter series and it is affecting the
frequency points appear on the results. To ease interpretation, the frequency is
converted in time units of quarters. For long run, approximately around 10 quarters
or more, for medium run approximately around 4 quarters and lastly for short run
approximately less than 2.5 quarters.

The outcomes of this study emphasize the benefit of adopting various time
scales approach across the frequency domain causality instead of relying on standard
parametric Granger causality test as has been conducted many times in general
literature.

In accordance with the highest magnitude of causality, it shows similar pattern
of the result in each nexus. The highest magnitude of causality for GDP-FDI nexus is
running from FDI to GDP in all Fragile Five economies, the highest magnitude of
causality for GDP-net export nexus is running from GDP to net export and the
highest magnitude of causality for GDP-stock market index nexus is stemming from
GDP to stock market index.
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Therefore, the estimation results confirm that GDP Granger causes FDI, net
export and stock market index however GDP only has powerful predictability for net
export and stock market, not for FDI. The other findings is stemming from the
opposite direction of causality that GDP is caused by FDI, net export and stock
market index. In particular, only FDI can give powerful prediction about GDP.

The findings of this study are somewhat similar for some nexus compared to
previous studies. In accordance with GDP-FDI nexus, the findings here corroborate
with Zakaria (2009) for South Africa which is found bidirectional causality however
for Brazil and India, the causality is stemming from FDI to GDP, not vice versa.
Meanwhile, the causality for Indonesia is running from GDP to FDI. Turkey is not
studied by Zakaria for this research. The other research conducted by Herzer et al
(2007) also contradict to this findings. Herzer et al (2007) found that no linkage
between GDP and foreign direct investment for Brazil, one way direction of causality
stemming from foreign direct investment to GDP in India but also unidirectional
causality is also found in Indonesia running from GDP to FDI. The findings here
also support as well the findings of Bakir and Eryilmaz (2015) whose study
investigating GDP-FDI nexus for Turkey that there is two directions of causality in
GDP-FDI nexus.

The findings of Ekanayake (2009) who examined GDP and export nexus in
some developing countries except Brazil, Turkey and South Africa are similar to the
findings here. He found two directions of causality between export and economic
growth for India and Indonesia. Sharma and Panagiotidis (2004) investigated
whether exports have effect on growth in India and their finding is not supporting for
the hypothesis that export Granger cause economic growth which contradict as well
to the findings here. Alici and Ucal (2003) yielded a proof of unidirectional causality
stemming from exports to GDP in Turkey but not vice versa. The findings of growth
driven export in India here support the findings of Miankhel et al (2009) who are
studying exports, foreign direct investment and growth in chosen emerging countries
that economic growth Granger causes export.

In general, direct comparison cannot be done due to different countries
coverage area from different studies, different time spans, different data and also

different methodology used to analyze furthermore the results are different at the end
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and similar for some cases. The difference obtained in new information by new
methodology of the Wavelet-based nonparametric Granger causality because
causality patterns seem complicated and this new methodology supports general
causality patterns but also reveal new information about cyclic causality in the sort,
intermediate and long run.

The Wavelet-based nonparametric Granger causality eliminates the need of
explicit autoregressive data modelling and gives the spectral properties of a given
data. Compared to other alternative causality test, the application of Wavelet-based
nonparametric Granger causality is able to assess the causaliy between GDP-FDI
nexus, GDP-net export nexus and GDP-stock market index at difference time period
on frequency domain rather than considering time series as a whole. Furthermore,
causality can be observed in the short run and long run which assist policy maker to
understand the causality pattern in the different period of frequency.

When the causality is significant at such low frequencies, it is an indicator for a
significant average causal effect as the oscillations passes through the average of the
data in such long lag horizons and vice versa. For instance, as shown in the results
that GDP growth of Turkey can give an average prediction about FDI in the long run
and GDP growth of Turkey also has a powerful short run predictability for FDI. It
shows possibility of one variable that can give an average prediction to another

variable both in the short run and long run.
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CONCLUSION

The main goal of this research is to investigate the causal relationship between
economic growth, FDI, export and stock market index in Fragile Five economies i.e.
Indonesia, Turkey, India, Brazil and South Africa for period 1991-2015.
Methodology used in this study is a new approach of nonparametric Granger
causality based on wavelet transformation because it is able to evaluate the
oscillatory behaviour of the time series within various time frequencies and to
distinguish the causal relationship between those variables. This method is crucial
tool to forecast the impact of economic policies.

The findings of this study indicate a bidirectional causality between GDP-FDI
nexus, GDP-net export nexus and GDP-stock market index nexus in Indonesia,
Turkey, India, Brazil and South Africa however the the magnitude of causality
through frequency domain are different for each nexus.

The significant causality between variables is stronger at the low frequencies
but getting weaker at the intermediate and the high frequencies. Hence the variable
has the predictive power to the other variable in the future is predominantly present
at the low frequencies.

Evaluating the highest magnitude of causality, GDP-FDI nexus has the highest
magnitude of causality that running from FDI to economic growth yet the highest
magnitude of causality for GDP-net export nexus is running from GDP to net export.
Likewise, the highest magnitude of causality for GDP-stock market index nexus is
stemming from GDP to stock market index.

The outcomes of this study generally confirm that GDP Granger causes FDI,
net export and stock market index however GDP only has powerful predictability for
net export and stock market, not for FDI. Meanwhile, GDP is Granger caused by
FDI, net export and stock market index. In particular, only FDI can give powerful
prediction about GDP.

This is the first study that uses Wavelet based nonparametric Granger causality
method to analyze the causality between foreign direct investment, stock market
index, exports and gross domestic product in Fragile Five economies. The results

derived from this study have some important policy implications. The most crucial
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impact of this study in term of econometric for the current literature is the findings
give another insight to researchers to uncover the causality between variables at
different time period on a frequency domain whether the causality occurs in the long
run (low frequencies), the intermediate/medium run and/or the short run (high
frequencies) while other standards Granger causality method cannot recognize
between the short run, medium run and long run. Moreover, the researchers are able
to understand the oscillatory behaviours within various time frequencies whether the
stronger causal relationship occures in the short run, medium run or long run. This
study used quarterly data spanning from 1991-2015 with some missing values in
some countries, hence researchers are expected to use longer time series data to get
more robust results.

The main problems of Fragile Five economies is experiencing significant
currency weakness hence triggering to high current deficit, the lack of new
investment that makes it impossible to finance many growth projects which
influenced to the slowdown in the economies. These problems created vulnerable
economies. The countries are expected to raise interest rate, adjust their currencies,
undertake major fiscal adjustment, in order to boost their growth and to leave the
adverse economic instability. Government should recover from weakening growth
potential. The policy to boost economic growth can be dediced by government
through causality relationship under variables of FDI, exports and stock market that
may influence economic growth whether those variables cause gross domestic
product in the future.

The research outcomes can suggest government on how to decide economic
policy. Firstly, the result indicates that exports cause GDP in the short run and long
run. Distinguishing short run and long run causality between exports and GDP
provides important policy implication for government because the demand and
supply of exports tend to be different from short run to long run. If exports increase
in the short run then it will shift aggregate demand to the right and it may create
inflation and appreciation of exchange rate. If exports increase in the long run, the
aggregate suppy will shift to the right and it may create productivity and economies
of scale. Hence, government should adjust their policy in the short run and long run.

Exports play important role to the economy, affecting economic growth rate, job and

58



also the balance of payments. Growth in export will create high rate of employment,
rising in exports cause higher in economic growth and higher exports has important
role in reducing the current account deficit.

Government may undertake policy to increase the level of exports to other
countries such as supply side policies to improve competitiveness including
education, training, reducing government regulation. These policies are able to
increase export productivity. Promoting private sector productivity is also important
but depends on new technology provided by government. The other policy can be
made by government is reducing tariff barriers because reducing tariff barriers can
help government to increase exports. However government should bear in mind that
reducing general tariff barriers may vyield local industries lose out due to tight
competition in the market. The findings of this study indicate that exports affect GDP
in short run, intermediate run, and long run. Yet, the power of causality is strong in
the long run cycle. It means that government should adjust the economic policies
periodically focus on the long run to achieve high GDP.

Secondly, it is observed that FDI significantly affects economic growth in the
short run, intermediate run and also in the long run but the most powerful causality
occures in the long run in almost Fragile Five countries. Some policy implications
can be proposed by government with respect to the short run and long run causality
findings. Government as policy maker need to wisely design what the best strategies
to apply in attracting FDI. Long run policy is important but short run policy for
attracting FDI is not negligible. The policy can be reducing government bureaucracy,
expanding free trade zones, creating social and politic stability and making
conducive macroeconomic environment. This suggests that it does not need long
time for FDI to affect economic growth in Fragile Five economies because FDI may
influence economic growth in the short run. FDI is good for host countries in the
long run as long as the investing companies do not have power to influence the
policy of the host countries they invest. When the percentage of FDI significantly
increase in specific sector in the host countries then they will gain power and try to
influence policy in their favour. Therefore, government should control FDI otherwise

it will lead to economic colonisation in the future.
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Thirdly, the findings from the causality of stock markets and GDP may assist
government to create a policy. Stock markets Granger cause economic growth in the
short run, intermediate run and long run but it has the large effect of causality mainly
in the long run. Hence, government should focus on creating policy for long run.
There are three elements of stock markets that can influence and improve economic
growth. Those are increasing savings and investments, improving productivity of
investment and raising profitability of existing capital stock. The government should
focus on these policies to increase GDP in the long run. Greenwood and Jovanovic
(1990) noted that deployment of information, promoting specialization as well as
acquisition may promote growth in the long run period.

Furthermore the outcomes of this study can help governments to prioritize and
adjust policy to get strong influence on economic growth whether in the short run,
intermediate run or long run.

Investors may also benefit from the findings of this study from the money they
invest to host countries. It is obtained strong proof of causality between FDI and
economic growth. It implies that the more FDI flow to host countries the more
economic growth may increase. It is expected with the growing economy of host
countries can return the capital to country it originated from and health investment is
working on the growing economy meaning no doubt to invest money. In addition, if
the results denote evidence of no causality between foreign direct investment and
GDP, consequently investment by investor is not turning back and will suffer from
investment loss. Invest money is kind of wasting money to recipient. According to
cyclic causality, the findings exhibit that FDI influence GDP in short run,
intermediate run and long run but the larger impact of causality occures on long run.
From this point of view, investors may feel confidence and comfortable to invest to
host countries because in the short run FDI may influence GDP of recipient countries
via productivity and technology transfers and in return investor may enjoy the capital
that will return to their countries. Investors also need to be careful on their
investment if the host countries condition of economic, political, social and other
dimensions are unstable. Furthermore, stability is very important for reassuring
investors whether it is a good idea or not to invest in increasing capacity. The

investment may not bring any good effect on economic growth of host countries and
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at the end losing money cannot be avoided by investors. If investors observe the rise
in uncertainty, their confidence tend to fall and it may cause investors to postpone the
investment.

The analysis conducted in this study is having constraint on finding large
number of observation of quarterly data because of lack of data and missing data for
some countries and some time span. Therefore, the higher the frequency of data for
instance the availability of monthly data used for research through this methodology,
the investigation of nonparametric Wavelet Granger causality between GDP, FDI,
net export and stock market index in the Fragile Five economies can be revisited for

further research.
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