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Abstract

The prediction of stock market indices and issues/questions associated with such predictions, have been a
challenge for several academics, business analysts and financial researchers for many years. In the main, these
challenges have been addressed within developed economies; statistically using appropriately determined
macroeconomic independent variables. However, much less attention has been directed to the use of such variables
within developing economies. This sparse attention forms the research background (Chapter I) and provides
partial justification for the research itself. Thus, the research comparatively focuses on both, certain developing
and selected developed economies. The precise context of the research considers/compares the impact and
potential/possible relationships of meaningfully selected macroeconomic variables, upon respective stock market
indices of two sets of economies - BRICS (i.e. Brazil, Russia, India, China and South Africa) and five
meaningfully selected developed economies (i.e. France, Germany, Japan, UK and US). Thus, a significant
motivation for the research is to evaluate/test theoretical linkages and empirical relationships of selected
macroeconomic variables, in terms of their predictive power vis a vis related stock market indices. The research
then offers consequent policy implications/contributions. It is of benefit and significance to (infer alia) investors,
who would welcome “early signals” when evaluating stock markets via relevant indices. In so doing, the research
adds theoretical and empirical knowledge, with practical potential, to this domain. Finally, within its concluding
chapter, the thesis also offers some suggestions for further research and future researchers.

Against the above background, the research addresses ten individual, but related, objectives (Chapter II). These
objectives range from an attempt to identify the directional and potentially causal relationship between sets of
selected macroeconomic variables and relevant stock market indices (Objective 3), through to determining
dynamic relationships across sets of comparable indices (Objective 10).

The literature review (Chapter III) confirms the relative absence of relevant empirical literature within
developing countries. However, related literature within developed economies does prevail. For instance, in terms
of the U.S., Domian and Louton (1997) find evidence that stock price declines (and so of market indices) are
associated with abrupt decreases in growth rates of industrial production and increases are comparably associated
with mild increases in industrial production. Equally, in terms of Germany, France, United Kingdom, Sweden,
Japan, Canada and United States, Longin and Solnik (1995) provide evidence in terms of the predictive power
of macroeconomic variables related to stock prices (and by implication indices). Accordingly, the extant research
literature reveals a gap. There appears to be no study that comparatively analyses the effects of the 2007-8 financial
crisis between the BRICS and the five developed countries, selected for this analysis. Equally, in contrast to the
present research, there appears to be no study that (as “dummy” variables) tests the effect of the US quantitative
easing policy undertaken during the financial crisis, on the financial markets of BRICS and the five selected
developed countries. And, therein lies some of the uniqueness and original contribution of this research.

Saunders et al. (2016) who consider the construction of research with the six “layers” of their “Research Onion”
influence the research design and methodology (Chapter IV). Thus, with explanations provided within the
thesis, the research engages with five of these “layers” as follows: philosophy - positivist, approach - deductive,
strategy - archival, choice of method - quantitative — but with qualitative elements. The research time-horizon is
longitudinal, with, respectively, the same dependent (identified stock market indices) and independent (selected
macroeconomic variables) research variables being considered and analysed over a significant period of time
(January 2000 to December 2015). Thus, the research data are mainly stock market indices (dependent variables)
and meaningfully identified macroeconomic features (independent variables - derived from a Keran diagram),
over the research period. Equally, appropriately developed variables, intended to quantitatively capture the 2008
financial crisis and the US quantitative easing are also used as dummy variables within the independent variable
data set. The research data itself and its analysis, and the dependent and independent variables are identified and
rationalised within the thesis. And, in this context, the research draws on, and analyses, pre-existing quantitative
data stored (mainly) in the Bloomberg repository - a public database. This public accessibility obviates ethical
issues relating to the access, use and storage of the research data.

The research mathematical/statistical procedures and analyses (Chapter V), mainly computed descriptive and
inferential statistics, are developed and presented within the research, Firstly, in order to condition and/or quality
control variables, appropriate pre-statistical operations (including Units Roots Tests, Correlations, Seasonal
Adjustments and Log Transformations) are duly performed on quantitative data. Then, descriptive statistics
(including mean, mode, median and standard deviation) are developed (primarily) in order to reveal and describe
properties of the variables attached to the cases, and to be assured that the inferential statistical tests to be applied
to them are, indeed, appropriate. Finally, appropriate inferential statistics are applied and determined as
necessitated by individual and particular research objectives.
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The research results (Chapter VI) and their consequent practical and policy implications and suggestions for
further research (Chapter VII) for the ten objectives are presented and discussed within the thesis. However,
restricting present consideration to only (the possibly) four most important objectives (1, 2&3 and 10) of the
research, one observes as follows:

Objective 1 identifies, in overall model terms, macroeconomic variables, which over the research period, are
statistically significant when predicting the indices for the researched stock markets. The models that emerge
indicate most explanatory power in terms of the Brazilian and Indian markets. This is true of the models with and
without the two “dummy” variables. In terms of these models, for the BRICS markets, the two that appear to have
reasonably good meaningful explanatory power (at least 70%) are the ones for Brazil and India. Whereas, for the
developed markets, the only model with some meaningful explanatory power (55%) is that of Japan. In terms of
these markets and the first set of models, macroeconomic variables of significance are the Exchange Rate and
House Price Inflation and for the Japanese market, House Price Inflation and GDP are of significance. The
insertion of the two dummy variables does not appear to reveal either of them to be significant. Thus, one could
conclude that within the BRICS markets it is possible to predict using appropriate models, the relevant market
index. This appears to be particularly true of Brazil and India. In terms of the developed markets, this would be
possibly the case only for Japan. Therefore, policy makers should monitor and take regard for the two, as
appropriate to the market (BRICS or developed), the identified macroeconomic variables.

Objectives 2 & 3 are somewhat inter-related and so are best considered together. Objective 2 identifies any
statistically long-run relationship between the research set of macroeconomic variables and their relevant stock
market indices. However, Objective 3 identifies the directional and potentially causal relationships between the
researched sets of macroeconomic variables and their relevant stock market indices. The relevant results show
that macroeconomic variables and stock price indices move together in the long run for all the BRICS country.
However, in the long run, such relationships do not appear to be present for the developed markets/economies.
Equally, in most of the developed economies, the variables move together only in the short-run — the exceptions
being France and Japan. Equally, in the short-run, the results provide evidence of potentially causal relationships
(between stock market indices and the relevant macroeconomic variables) in all BRICS markets. However, this
is not the case for the developed markets, with the exception of Japan, where the stock market index and the
Inflation Rate appear to be causally linked in the short-run. Thus, one may conclude that in the BRICS context,
in the long run, the macroeconomic variables do influence stock market movements. However, this relationship
is true only in the short-run for France and Japan. This supports one to conclude, in terms of the BRICS markets-
economies, there is a short-term linkage between the macroeconomic variables and their stock market indices.
This relationship does not appear to be at hand within the developed economies — with the possible exception of
Japan. With this knowledge, policy makers would be well advised to consider and monitor , within both BRICS
and developed markets-economies, both short run and long run relationships across the relevant stock market
indices and macroeconomic when developing an investment strategy. In particular, in the short run with regard to
Japan, policy makers should take special account for the rate of inflation variable.

Objective 10 seeks the determination of any dynamic relationships existing across the sets of stock market indices.
In other words, it seeks to reveal any influencing across the relevant market indices themselves. The results suggest
that within both sets of markets (BRICS and developed) considered, the Chinese and Brazilian appear to be most
independent. Equally, the French stock market also reveals a good measure of independence. The analysis also
suggests that the Brazilian index appears to much influence all the other market indices - except China. The
Chinese and Brazilian markets seem to manifest some country-specific risks not shared by the other markets. The
However, the Brazilian market seems to plays an important role within both BRICS and developed markets
economies - suggesting some inter-linkage. Finally, the Chinese market seems to be not influenced by the other
markets - especially the developed markets. As the market indices of the developed countries appear not to be
cointegrated, investors and policy makers should separately consider these as two distinct investment sets when
developing investment policies and take regard for their individual macroeconomic forecasted trends. In terms of
the BRICS markets, investors and government officers should be aware that that these markets are non-
cointegrated when investment strategy is developed. For, in so doing, they will better spread investment risk.
Equally, portfolio managers should maintain individual portfolios for developed and BRICS markets investments
as, overall, these markets appear not to share the same risks. Finally, given the relevant isolation of the Chinese
and Brazilian stock markets, portfolio managers should seize the diversification benefits they offer.

Key words:
BRICS versus developed economies, Keran diagram, macroeconomic variables, prediction of stock market

indices, stock market indices/integration, variance decomposition analysis.
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Consumption CON The ratio of the monetary value of all quantity of goods and services consumed within a given economy and the time
encompassed in that period.
Degree of Freedom N/A In statistics, the number of values in a research that are free to vary.
Exchange Rate EXC The purchasing price of a nation’s currency in another currency
A situation in which the value of financial institutions or assets drops rapidly. A financial crisis is often associated with a
Financial Crisis N/A panic or a run on the banks, in which investors sell off assets or withdraw money from savings accounts with the
expectation that the value of those assets will drop if they remain at a financial institution.
Emerging Markets N/A An economy progressing toward becoming advanced, as shown by some liquidity in local debt and equity markets and
the existence of some form of market exchange and regulatory body.
An error-correction model is a dynamic model in which "the movement of the variables in any periods is related to the
Error Correction Model ECM previous period's gap from long-run equilibrium”. It is used to elucidate the long-run and short-run relationship between
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Generalised Error GED This is a parametric family of symmetric distributions.
Distribution
Gross Domestic Product GDP The monetary value of all goods and services produced within the borders of a nation in a given period
Real Gross Domestic RGDP The real value of the GDP.
Product
N/A In statistics, when the standard deviations of a variable, monitored over a specific amount of time, are non-constant.
Heteroskedasticity(GARCH) Heteroskedasticity often arises in two forms, conditional and unconditional. Conditional heteroskedasticity identifies
non-constant volatility when future periods of high and low volatility cannot be identified. Unconditional
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House Price Index HPI A measure of the price changes of residential housing, usually annually
Inflation Rate IFR
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Easing institutions with capital in an effort to promote increased lending and liquidity. Quantitative easing is considered when short-term
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Structural Breaks FCR A structural break appears when we see an unexpected shift in a time series. This can lead to huge forecasting errors and
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The gain or loss of a security in a particular period. The return consists of the income and the capital gains relative on an investment.
Stock Market S.M.I
Indices
A statistical measure of the dispersion of returns for a given security or market index. It may also be seen as expression of attached
Volatility risk
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Chapter 1

Research Background, Context and Thesis Structure

1.0 Introduction

The prediction of stock market indices, bubbles and movements has been a challenge
for academics, business analysts and financial researchers for many years. In most studies, such
challenges have been addressed by the use of macroeconomic variables (Fifield et al 2002,
Patro et al 2002 and Al-Jafari et al 2011). This research seeks to determine how the stock
market indices in BRICS and a set of developed countries may be predicted through sets of
selected macroeconomic variables applying a range of various econometric models and
techniques. It also evaluates how country specific macroeconomic variables and their related
stock market indices interact with each other.

Seminal research has highlighted the existence of a relationship between stock prices
and the economic indicators. For instance, the studies of Fama and Schwert (1977), Fama
(1981, 1982), and Geske and Roll (1983) have clearly established that economic indicators —
primarily inflation — have a negative relationship with share prices. It is relevant to note here
that the APT model was the basis for early consideration before the introduction of the
statistical models.

In the search to determine the nature of the relationship between the mix of indicators
and stock prices, studies have paid attention to the interaction between macroeconomic
variables and stock price returns. In addition, researchers have investigated whether the
relationship is significant in the long or short-term. Along with the Cointegration Test,
researchers have utilised the Granger Causality Test to determine which one of the variables
leads to, as opposed to lags, the relationship. This process distinguishes between leading
indicators, which are affected before any change takes place within the economy (recession or

1
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boom), and variables, which react after the changes that may happen in the economy (lagged
variables). In this context, Darrat and Dickens (1999), Dasgupta (2012) and Tangitprom
(2012) have demonstrated the existence of a causality relationship between selected sets of
variables.

This chapter now goes on to the research background and context and a brief overview
of the researched countries and selected stock market indices. It further details the thesis

structure by presenting its precise contents per chapter and section in the last section.

1.1 Research Background

Capital flows into the emerging stock markets have increased continuously following
the liberalisation of these markets in early 1980s and the removal of foreign capital controls on
these economies. These rapidly growing emerging markets have attracted accumulated funds
from developed economies in search of higher returns and diversification termed as ‘‘return
chasers’’ by Bohn and Tesar (1996). The economies of both emerging and developed markets
are affected by or predicted on macroeconomic variables. This thesis seeks to analyse the
relationship between both emerging (BRICS) and some developed (France, Germany, Japan,
UK and US) economies and identifies any dynamic relationships that may exist across markets.
There is currently no research that links BRICS economic markets with the selected five
developed economic markets used in this research. For an effective quantitative analysis of
both the BRICS and the selected developed markets, this section of the thesis uses economic
tools like market capitalisation, which measures the corporate size of a country and is derived
as the multiplication of current stock price by outstanding shares; trading and settlement cycle,
which identifies the stock market’s efficiency and its speed at settling numerous transactions;
and the stock market listing agreements. Please see Appendix 1 (Volume 2, Pages 12-15)
where the selected stock market indices performances and presentations are detailed. Table 1.1

presents the characteristics of the selected stock market indices in terms of performances.
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Table 1.1: Comparative Economic Performance of the Selected Stock Markets

Market liquidity | Turnover ratio
Market capitalization Value of shares | Value of shares | Listed domestic S&P/Global
traded traded companies number | Equity Indices
$ millions % of GDP % of GDP % of market % change
capitalization
2010 2016 2010 2016 2010 2016 2010 2016 2010 2016 2010 2016
BRICS Economies
Brazil 1,545,566 758,559 70 42.2 41.1 31.2 58.8 79.5 373 338 -44.3 62.6
Russian 951,296 622,052 62.4 48.5 33.2 10.9 533 25.7 556 242 0.8 48.7
Federation
China 4,027,840 | 7,320,738 66 65.4 135.4 163.4 205 273.2 2,063 3,052 -6 -2
India 1,631,830 | 1,566,680 98.5 69.2 65.3 35 66.2 26.4 5,034 5,820 -3.9 -0.2
South 925,007 951,320 246.4 322.7 73.9 136.5 30 38.4 352 303 -26.6 17.6
Africa
Developed Economies
France 1,911,515 | 2,156,833 72.2 87.5 51 41 70.6 56 617 485 8.5 4.9
Germany | 1,429,719 | 1,716,042 41.8 49.5 43.7 324 104.5 74.9 690 531 9.6 6.9
Japan 3,827,774 | 4,955,300 67.2 100.3 74.9 105.9 111.6 116.8 2,281 3,535 9.1 0.4
United 1,868,153 65 132.2 78.6 146.4 2,105 1,858 -4.9 14.4
Kingdom
United 17,283,452 | 27,352,201 | 115.5 147.3 240.7 | 226.6 | 208.4 154.8 4,279 4,331 -0.7 9.5
States
World 51,452,952 | 64,819,639 | 86.5 99.4 112.3 126.6 130.8 132.2 | 45,748 43,192




“Using macroeconomics variables in the prediction of stock market indices:
A theoretical and empirical assessment within BRICS and selected developed economies.”

This table illustrates the importance of the BRICS stock markets that represented 18%
of the world market capitalisation in 2010 against 17% in 2016. Both economies addressed by
this research represented 69% of the world market capitalisation in 2010 with an increase to
73% last year. The financial and economic health of the BRICS is reflected in the 5% jump
from 18% in 2010 to 23% in 2016 regarding the number of domestic listed companies.

1.2 Research Context

The selection of the chosen countries for the present thesis has been first inspired by
the ranking as proposed by the International Monetary Fund (IMF) through its World Outlook
Economic Database in which Japan makes the top 10 of developed economies. The second
thought behind the selection of Japan is that the thesis wants to cover as much as region possible
in the world. Japan is therefore seen as a representation of the East Asian Pacific, opposed to
China which is part of the BRICS. Despite suffering economically from 2008, illustrated by a
sharp decline in its real GDP by -3%, Japan remains the third leading country in terms of
nominal GDP, declining to four when considering GDP by purchasing power parity. Japan
selection can somehow be arguable as the country faces, due to the continuous application of
unconventional policy, hard time in its economy. However, forecast and estimation
demonstrate that Japan enjoyed 1% economic growth in 2016 and will benefit from 1.7% in
2018. Most importantly, this thesis selected the BRICS countries, as they have proven strong
economically during the 2008 financial crisis with real GDP increasing remarkably for all of
them.

Most importantly, the researcher seeks to analyse and compare/contrast sets of
countries belonging to the G7 (leading economies) against the full set of the BRICS economies.

However, in terms of the G7 nations this excludes two of them — Italy and Canada.
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The exclusion of Italy from the set of G7 economies is made on the view that the
inclusion of France, Germany and UK provides more than adequate European insight and so
the inclusion of Italy is not critical. Additionally, at the time of data sourcing for the research,
the Italian economy was still reverberating from the 2007-2008 Financial Crisis and there were
significant data acquisition challenges for that country.

Equally, the research contends that the US alone provides a good representation of the
North American economy. So, the inclusion of Canada within the research data is also not
critical. Additional considerations relating to the selection of each of the countries are provided
on Page 5 of the present thesis. The relevant section on the Page 5 offers a more full
explanation of the matter.

On a country-by-country basis, the section of the chapter offers an economic overview
of the ten selected countries to be assessed in this thesis over the last decade of the last century

and first decade of this one.

1.2.1 BRICS Economies

1.2.1.1 Brazil

The 1990s are known in Brazilian history as years of major difficulties with the
stabilisation and reform programs, which were caused mostly by the superficial nature of
Brazil’s administration's actions and its inability to secure political support. The
administration’s stabilisation plans failed mainly, because of the management errors that were
coupled with defensive actions by some sections of the society directly affected by the plan.

The monthly growth rate of the GDP started rising in March 1990, after a fall of more
than 80%. The political administration achieved stabilisation of the GPI at a high and slowly
rising rate. The GPI rose by 19.9% in January 1991 reaching to 32% a month by July 1993.
Simultaneously, the Brazilian political instability increased sharply, having negative impact on

the economy. The real GDP declined by 4.0% in 1990, increased only by 1.1% in 1991
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following with a decline of 0.9% in 1992. In 1993, the economy improved again, but the
inflation rate was higher than 30% a month. Thus, the chances of achieving durable recovery
appeared to be slim. By the end of 1993, it was widely acknowledged and accepted, that without
serious and effective fiscal reforms, inflation would remain relatively high and the economy
would not sustain any growth. This general acknowledgment had a significant pressure on the
government to appoint a well-determined minister of finance, named Fernando Henrique
Cardoso, and a high-level professional team to develop a new stabilisation plan called Plano

Real. Plano Real was implemented early in 1994 with three stages as stated below:

e The introduction of an equilibrium budget mandated by the National Congress,
e A process of general indexation (prices, wages, taxes, contracts, and financial assets);
e And the introduction of a new currency, the Brazilian real, pegged to the dollar.
Overall, the Plano Real was successful despite numerous failed attempts directed to the
elimination of the inflation. After a long period of instability in economic growth and
development, the economic indicators that were adopted in Brazil, resulted in a certain level of
economic stability, particularly since the second half of the 1990s. These policies were mainly
based on parameters that were advocated by the financial institutions, such as the International
Monetary Fund (IMF) and the World Bank. Several changes in both macroeconomic scenarios,
particularly with the introduction of the Plano Real, and in some macroeconomic measures,
such as the regime of inflation goals, fiscal responsibility law and the reduction of the
debt/Gross Domestic Product (GDP) ratio, as well as in the regulatory frameworks, made the
Brazilian stock market more attractive to potential international investors.
IMF-led international support program gave Brazil $41.5 billion after Brazil’s
successful fiscal adjustment program and pledging progress on structural reform in November

1998.
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The Brazilian Central Bank announced in early 1999 that the real would no longer be
pegged to the US dollar. This devaluation helped in moderating the downturn in Brazil’s
economic growth in 1999, regarding which the investors had expressed concerns over the
summer of 1998. The IMF’s target was out beaten, when Brazil's debt to GDP ratio rose to
48% in 1999.

These measures and achievements resulted in the improvement of the conditions
necessary for sustainable economic growth and made the capital market more attractive to
foreign investors. These achievements also helped reassure the investors that Brazil will
maintain its tight fiscal and monetary policy even with a floating currency. The economy grew
4.4% in 2000, and poverty was nearly down to 16%. In 2004, GDP growth was 5.7%, followed
by 3.2% growth in 2005, 4.0% in 2006, 6.1% in 2007 and 5.1% growth in 2008. During the
2008-2010 world financial crisis, Brazilian economy was expected to slow down between a
decrease of -0.5% and a growth of 0.0% in 2009. But in reality, the economic growth continued

at a high rate hitting 7.5% in 2010.

Figure 1.1: IBOVESPA Trends 2000 - 2015
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1.2.1.2 Russia

The Russian Federation was established in 1992 with the dissolution of the Union of
Soviet Socialist Republics on the 26™ of December 1991. Russia moved from a centrally
planned economy to a globally integrated market economy following the collapse of the Soviet

Union. The policies adopted during the transition process are the following:

e Liberalisation,
e Stabilisation,
e Privatisation.

The programs of liberalisation and stabilisation were designed by Yegor Gaider,
Yeltsin's deputy prime minister. His radical, market-oriented reform program is known as a
"shock therapy", which was based on the recommendations of the top American economists
and the IMF. The results of these policies were disastrous, with the real GDP declining by more
than 40% by 1999, with hyperinflation wiping out personal savings, and crime and destitution
spreading rapidly. The partial results of liberalisation included the worsening of the already
apparent hyperinflation, which was the result of the monetary overhang exacerbated by the
central bank, which was skeptical of Yeltsin's reforms, and printed money to finance its debt
when short of revenue. The result was that many segments of the Russian industry went close
to bankruptcy.

The macroeconomic stabilisation was enacted to curb the trend of inflation, which was
at monthly double-digit rates as a result of the money emission. The stabilisation policy, also
known as the structural adjustment, was a harsh austerity regime, which was mainly based on
the adoption of tight monetary and fiscal policies, as the government sought to control the
inflation. Under the stabilisation program, the government raised interest rates to record highs,
let most prices float, raised heavy new taxes, sharply decreased government subsidies to

industry and construction, and made massive decrease in the state welfare spending. These
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policies resulted in widespread hardships, as many state enterprises were left with no orders or
financing. A protracted depression came to live as a deep credit crunch shut down many
industries.

The Russian government had difficulties in collecting revenues amid the collapsing
economy and depended on short-term borrowing to finance its budget deficits. This resulted in
the birth of the 1998 Russian Financial Crisis, and Russia became the largest borrower from

the IMF with a total loan of about $20 billion in the 1990s.

But Russia bounced back from the late 1998 financial crash at a surprising speed as a
result of the devaluation of the rubble, which made the domestic producers more competitive
both nationally and internationally. And between 2000 and 2002, significant amount of pro-
growth economic reforms were presented, which included a comprehensive tax reform that
introduced a flat income tax of 13%, and a broad deregulation effort that improved the situation
for both small and medium sized enterprises and firms. Between 2000 and 2008, the Russian
economy also experienced a major boost from rising commodity prices. GDP grew on average
7% annually, and the disposable incomes doubled, as well as increased up to eightfold in dollar-
denominated terms. The consumer credit volume increased 45 times between 2000 and 2006,
which fueled a boom in private consumption and the number of people living below poverty
line fell from 30% in 2000 to 14% in 2008.

Despite the efforts, the inflation remained a problem, as the Russian central bank
aggressively expanded money supply to combat the rubble appreciation. However, in 2007 the
World Bank declared that the Russian economy has achieved to "unprecedented
macroeconomic stability". Up until October 2007, Russia maintained impressive and effective
fiscal discipline with budget surpluses for each year starting from 2000.

Although the Russian banks were bitten by the global credit crisis in 2008, they didn’t

face any long-term damage due to the proactive and timely response of the government and the
9
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central bank, which shielded the banking system from the effects of the credit crunch. A sharp,

but brief recession in Russia was followed by a strong recovery by the end of 2009.

Figure 1.2: RTS Trends 2000 - 2015
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1.2.1.3 India

The 1990s are known as a historic decade in India, mainly because economic growth
rates increased as policies were liberalised. It is worth mentioning that the population growth
rates and fertility rates decreased, as well as the infant mortality rates also decreased. Policy
reform with emphasis on liberalisation, decentralisation and private sector investment was the
result of the balance of payments crisis in 1991. It aimed at increasing opportunities for both
small and medium scale firms and enterprises to strengthen markets’ performances and create
more grass-roots level employment. The government succeeded and made notable progress
with deregulation of trade and industry, as well as privatisation of both infrastructure and other
inefficient state enterprises during the 1990s, which included power generation, roads, ports
and airlines. The government generally maintained inflation and current account deficits
through macroeconomic policies. New upcoming industries like the software development

grew rapidly at the same time.
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The economy developed a strong export- led growth after the first period of adjustment
in the early 1990’s and was little affected by late 1990s Asian Financial Crisis. However, the
government’s policy reform on liberalising the financial sector and reform of labour law
proceeded slowly. In the 2000s the economy expanded rapidly. The Indian economy was
relatively unaffected by the global economic downturn of 2008-09 as well, though growth

dipped to 3.9 per cent in 2008, but grew strongly again to 8.5% in 2009 and to 10.3% in 2010.

Figure 1.3: NIFTY Trends 2000 - 2015
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1.2.1.4 China

The 14th National Communist Party Congress in 1992 backed up Deng's renewed push
for market reforms, and stated that the Chinese's key task was to create a "socialist market
economy" in the 1990s. During 1993, the Chinese economy experienced some economic
downturn, the inflation accelerated and investment outside the state budget declined. The
economic expansion was fueled as a result of the introduction of more than 2,000 special
economic zones, known as SEZs, and the facilitation of the foreign capital influx into the SEZs.
The Chinese authorities called in speculative loans fearing hyperinflation, increased interest

rates and re-evaluated the investment projects. This action had impacts on the inflation rate, as
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it declined from over 17% in 1995 to 8% in early 1996. The Chinese economy continued to
experience rapid economic growth of about 9.5% in 1996, which was accompanied by low

inflation rate.

However, the Asian Financial Crisis of 1997 resulted in the slow economic growth for
about three years with official growth rates of 8.9%, 7.8% and 7.1% for the years of 1997, 1998
and 1999 respectively. From 1995 to 1999, the inflation declined rapidly, thereby reflecting the
implementation of tighter monetary policies and stronger measures in controlling food prices.

By the year 2000, the GDP growth rate was officially 8.0%, and had quadrupled since
1978. The Chinese economy became the second largest economy in the world with $3,800
GDP per capita (PPP) for its 1.25 billion populations in 1999, but several indicators claimed
China from maintaining the position of the second largest economy in 2000.

The Chinese legislators revealed several proposed amendments, such as a proposal to
provide private property rights protection, etc., following the Chinese Communist Party's Third
Plenum, held in October 2003. The amendments were directed ‘to reduce the unemployment
rate’, ‘to rebalance income distribution between the rural and urban regions’, and ‘to maintain
economic growth, while still protecting the environment and improving social equity’, which
were approved by the National People's Congress in March 2004.

The 11" five-year-economic-program (2006-2010) was approved by the Fifth Plenum
in October 2005, which aimed at building a "socialist harmonious society" through improved
medical care, education and social security, as well as with more balanced wealth distribution.
The National People's Congress on the other hand approved the 11th Five-Year Program in
March 2006. The plan relatively called for conservative increase 45% in GDP and decline 20%
in energy intensity (energy consumption per unit of GDP) by 2010.

The Chinese economy grew at an average of 10% per year during the period of 1990 to

2004, which is considered the highest economic growth rate in the world.
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The 2007-2009 global financial crisis was warmly welcomed in China, as it launched
its Economic Stimulus Plan to specifically deal with the crisis. It focused primarily on
increasing affordable housing, easing credit restrictions for mortgage and SMEs, reducing
taxes, as well as pumping more public investment into infrastructure development. Still, it was
significantly affected by the global financial crisis of the 2007-2009, because of its export-
oriented nature, which heavily depends on the international trade. However, economic-
stimulus plan was hugely successful by nearly all accounts.

The Chinese water storms of 2008 and Sichuan 2008 earthquake affected the economic
growth of the country, having major impact on the local and regional economies and
infrastructure. The growth rates declined to 4.6% in the 2nd quarter, but recovered to 9.5%
annual growth for Sichuan for the year of 2008. The 2008 Summer Olympics had minor impact

on the Beijing’s economic growth overall, despite closures and relocation of some factories.

Figure 1.4: SHANGHAI COMPOSITE Trends 2000 - 2015
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1.2.1.5 South Africa

The South African economy can now claim to be one of the wealthiest economies in

Africa after more than two decades from the formal end of its old apartheid regime. It has a
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stable functioning democracy and the second largest economy in Africa right behind Nigeria.
But the deep-rooted structure of the South African economy constraints it economic growth
and development. The South African economy was in stagnation in the early 1990s, as GDP
fell in 1991 and 1992, but witnessed very weak positive growth in 1993, according to the
government's Central Statistical Service.

Fortunately, the economy strengthened and recovered in 1994, as its GDP was about
US$121.9 billion, which represented about 2.6% real growth over 1993. The South African
economy was placed among the World Bank’s upper-middle income developing countries
following the rise in its averaged per capita GDP of about US$3,010. It has an advanced
industrial sector, which placed it in the first thirty largest economies in the world and a giant
among the African countries in the 1990s, and it continued to experience steady economic
growth.

However, the average annual growth rate of the real GDP was relatively poor between
the years of 2001 and 2010, despites the strong economic growth rate from 2003 and 2007. Its
unemployment rate remained above 24% of the labour force, and only 12% of the population
paid any income tax in 2009.

The South African economy heavily depends on its mining sector, and, over the recent
years, it has made relatively modest progress in achieving a number of key development targets

and some of the Millennium Development Goals.
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Figure 1.5: JALSH Prices Trends 2000 - 2015
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1.2.2 Developed Economics

1.2.2.1 France

France is known as one of the most richly endowed countries of Europe with favourable
climate, extensive areas of rich soil, and long-established tradition of skilled agriculture, which
have created ideal conditions for a thriving farm economy. It has a good transport system, a
large deposit of iron ore, a well-integrated network of power plants, important domestic
reserves of natural gas and high standards of industrial workmanship. The mentioned resources
resulted in the establishment of the French industrial complex, which is one of the most modern
complexes in Europe.

The French GDP demonstrated 2.5% annual growth rate between the years of 1984 and
1991. But in the early 1990s, the average GDP growth rate was 2%, which is considered as a
modest rate. However, the economic growth rate reached close to 3.3% in real terms in 1998.
Unfortunately, the unemployment remained at 11.5%. The Socialist-led coalition of Lionel
Jospin designed an economic policy that cut down the work week to 35 hours in 2000, which,
along with other incentives, resulted in creation of over 40,000 new jobs in the first half of

2000 and in a decrease of unemployment rate to below 10%.
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The GDP growth rate was 1% by 2002 as a result of the global economic slowdown
and decline in investments. But the French export rate fueled the economy, as it was way
greater than the import rate. Despite the positive export rate, the French economy could not
hold its position as the world's fourth-largest economy and fell to the fifth position; the United
Kingdom replaced it as the fourth.

The 2007-2008 global financial crises affected the French economy, and it experienced
its worst recession in 2009 since the end of World War II, based on national statistics office
publications. Its GDP shrank 2.2 per cent in 2009, which was worse than its performance in
1945. This implied that the unemployment rate rose and the employed labour force were
receiving lower salaries.

However, the French GDP grew following the recovery and was about 0.9% strong in
the first quarter of 2011, but shrank by 0.1% in the second quarter and remained stagnant in

2012 and much of 2013. The French economy has begun showing slow growth of about 0.3%

since the end of 2013.
Figure 1.6: CAC Trends 2000 - 2015
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1.2.2.2 Germany

The economic growth in Germany has been dull since the mid-1990s, as the annual
average growth rate was 1.6% between 1995 and 2003 and was 1% less than that of the other
EMU-countries. The dull growth in Germany forced it to lose the opportunity to further income
improvements, as the pursuit of the economic growth more or less determines the growth of
the per capita income, and hence, the material welfare of the society. Germany faced weak
economic growth after experiencing the unification boom of the early 1990s, when the GDP
grew with the rates of 5.7% in 1990 and 5.1% in 1991.

The slow growth of the domestic demand was the key factor behind the weak GDP
growth rate of the German economy, particularly of the private consumption and investments
in construction. This weakness was reflected on the supply side by a low contribution from
employment to output growth. The long-lasting effects of re-unification were proven to play a
pivotal role in both domestic demand and anaemic job sluggish growth. One of the most
advanced economic regions in the world was experiencing low productivity, artificial exchange
rate and an almost capital obsolete capita stock due to the re-unification program. Exchanging
the East German mark by 1:1 to the West German mark and increasing wages out of line with
productivity growth enhanced the weak economic performance, which resulted in a near
collapse of the sectors of the economy that were exposed to both West-German and
international competitions, especially the manufacturing sector, which experienced a dramatic
labour shake-out and increasing unemployment rate as a result.

The German economy was also affected by the international crises, such as the 1994
Mexican crisis, the Asian crisis of 1997/98 and the oil price hike of 1999/2000, as well as the

world financial crisis of 2007/08.
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Figure 1.7: DAX Trends 2000 - 2015
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1.2.2.3 Japan

Japanese economy is proven to be the third largest economy in the world by the nominal
GDP and the fourth largest by the purchasing power parity. The economy of Japan is known
as the second largest developed economy in the world with the value of its per capita GDP at
$36, 899 in 2013. The stock index of Nikkei 225 presents the top blue chip or stock market
equities on the Japanese Exchange Group.

The Last Decade was described with the collapse of the Japanese asset price bubble in
the early 1990s. By 1998, Japan could not stimulate enough public work projects to put an end
to the economy’s stagnation. The Japanese government undertook structural reform policies
under pressure and desperation that intend to wring the speculative excesses from the real
estates and stock markets. But these policies led Japan into a series of deflation between 1999
and 2004.

Following the collapse of the asset price bubble in the early 1990s, Japanese economic
growth deteriorated steadily through the first half of the 1990s. Even though the economy
rebounded briefly at the mid-decade, it has been generally weak since then. The period between

1990 through 2000 was known as the ‘Lost 10 Years’ or the ‘Lost Decade’ due to the collapse
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of asset stock prices. It is also worth to mention that the period between 2000 through 2010,
combined with the previous decade, is referred to as the ‘Lost Two Decades’ as a result of
continued low prices.

Japan is still recovering from the impact of 1991 crash and other subsequent lost
decades’ crises, and it took it about 12 years to recover its GDP to the same levels of 1995.
These lost decades made Japan lose its position as the global leader in labour efficiency and
gross output. The Japanese government is burdened with a huge debt, which was mostly due
to the economic stimulus that Japan employed in response to the low growth and chronic
deflation, and has run a fiscal deficit since 1991. The Bank of Japan and the domestic market
hold the majority of Public Debt in Japan. The sheer size of the debt demands large service
payments, which is subject for concern regarding the financial health of the country.

Economist Paul Krugman (1998) argued that the lost decade in Japan is an example of
a liquidity trap, which is a situation whereby monetary policy is unable to decrease the nominal
interest rates, because the rates are close to zero. He revealed how massive the asset bubble
was in Japan by 1990, with a tripling of land and stock market prices during the prosperous
and healthy period of 1980s. The high personal saving rates in Japan enabled its firms to rely
heavily on traditional bank loans for supporting banking networks as opposed to issuing bonds
or stocks via the stock market to acquire funds.

The ‘relaxed’ relationship between banks and corporations, and the implicit guarantee
of taxpayer bailout bank deposits established a significant moral hazard problem, which led to
crony capitalism atmosphere and decreased leading standards. He wrote: "Japan's banks lent
more, with less regard for quality of the borrower, than anyone else's. In doing so they helped
to inflate the bubble economy to grotesque proportions”. Krugman (1998) argued and called

for an increase in inflation expectations to effectively cut down the long-term interest rates and
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promote spending. His arguments and suggestions were based on a series of models in his
analysis.

The Japanese found another technique to end their stagnated economy, known as the
Quantitative easing technique, which was based on Krugman (1998) model. Under this
technique, the Bank of Japan expanded the money supply internally to increase inflation
expectations. The technique didn’t seem to work at the initial stage, but by the year of 2005 the
economy showed signs of recovery, as the GDP grew by almost 2.8% that year. Currently,

Japan is the top export market for almost 15 trading nations in the world.

Figure 1.8: NIKKEI Trends 2000 - 2015
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1.2.2.4 United Kingdom

The UK economy experienced recession in the early 1990s, which was mainly caused
by increased interest rates, decreased house prices and overvalued exchange rates. This early
1990s recession came after a ‘boom’ high economic growth period and increasing inflation.
Some of the policies exercised in the United Kingdom during the 1980s primary led to the
1990-2002 recession. The policies allowed the economy to rapidly expand with no measures

or consideration for inflation, which facilitated the increasing inflation rate during that period.
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The policies didn’t target the exchange rate, when this was detrimental to other more important
objectives, like preventing a recession.

In late 1987, the stock market crashed. The government became worried of its
macroeconomic implications and in order to avoid economic downturn, put interest rates at low
levels. This policy led to rapid economic growth. However, the housing boom was sparked as
a result of this low interest rates and the high consumer confidence. The prices of the house
rose by 300% in the United Kingdom and even more in the cities like London. This house
prices boom further fueled the economic boom. And by the late 1980s, the economic growth
rate was 5% per year.

Despite these overheating signs, the government was very reluctant to react. This rapid
economic growth implied rapid inflation rate, which eventually reached 11% in 1990s. The
Chancellor Nigel Lawsc Yidmitted his failure of not realising the increasing inflation rate and
regretted decreasing the interest rates in 1986. He concluded that the rapid inflation growth
would have been controlled, if the UK had earlier joined the Exchange Rate Mechanism - ERM.
The figure below shows the rapid growing rate of inflation during the early 1990s recession
against the economic growth rate, where the oval shape labelled ‘x’ shows the gap between the
inflation rate and economic growth rate.

The recession finally ended due to the changes in government administrations and
policies. Since 1997, the Bank of England’s monetary policy committee, which is headed by
its governor, has been responsible for setting the interest rate at a level that is necessary to
achieve the overall inflation target for the economy, which is set for each year by the chancellor.
The United Kingdom enjoyed a record run of unbroken economic growth that lasted for more
than fifteen years, until the global recession of the late 2000s, which originated from the United

States of America. The UK economy experienced recession for the first in the final quarter of
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2008 after the Great Recession since 1991. But following the recovery, the UK economy

became the fastest growing economy in the G7 and in Europe.

Figure 1.9: FTSE 100 Trends 2000 - 2015
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1.2.2.5 United States of America

The United States of America is known as the largest and most technologically
powerful economy in the world. The US estimated GDP as of Q2 2015, is $17.914 trillion and
its dollar is the most used currency in the international transactions. The USD is the foremost
reserve currency in the world. The US remembers the 1990s as a period of strong economic
growth, creation of steady jobs, increased productivity, low inflation rates, and a surging stock
market, which led to the establishment of the combination of rapid technological changes and
sound central monetary policy.

However, this prosperity was not evenly distributed for over a decade. The US economy
experienced financial recession from mid-1990 to early 1991. This was mainly caused by the
late 1980s and early 1990s savings and loan crisis, which is commonly known as the S&L
crisis. This crisis occurred as a result of the failure of 1,043 out of the 3,234 Federal Savings

and Loan Insurance Corporations (known as FSLIC), closed or otherwise resolved 296
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institutions from 1986 to 1989, as well as closed or otherwise resolved 747 institutions by the
Resolution Trust Corporation (RTC) from 1989 to 1995 (Curry & Shibut (2000)). After the
US suffered from the 1989 S&L Crisis, it experienced spiked gas prices due to the Gulf War
and the general run of the business cycle since 1983.

The US economy faced a series of global financial crises, such as the crises in Mexico
in 1995, in Russia in 1998 and in Argentina in 1999, making the late of the 1990s as years of
‘economic threat’. However, the US economy still remained resilient despite the different
downturns in the stock market and distortions in its trade deficit. But the ‘dot-com’ bubble of
2000 affected the economy as a result of the quantitative easing policy employed by the Federal
Reserve to flood the financial markets in the world with the US dollars as a preventive measure
against the global economic crisis and restoration of confidence among investors, who
panicked during the 1997 Asian Financial Crisis. The Federal Reserve lowered the interest rate
to achieve this goal.

The US economy continued to grow, and, as its importation of oil accounted for almost
55% of consumption in the US, the prices of crude oil doubled between 2001 and 2006. In the
year of 2006, the prices of the houses peaked. Simultaneously, the higher prices of the gasoline
were eating into budgets of consumers resulting in late mortgage payments. The oil prices
continued to rise and climbed another 50% between 2006 and 2008, as well as the bank
foreclosures doubled during that period.

Apart from dampening of the housing market, the rapid growing and soaring prices of
oil resulted in a decline in the US dollar value and a deteriorated merchandise trade deficit of
the United States, which peaked at $840 billion in 2008. This sub-prime mortgage crisis, the
declining house prices, the tight credits, the investment bank failures and the global economic
downturn pushed the US economy into a period of recession by mid-2008. A US$700 billion
Troubled Asset Relief Program, known as TARP, was established by the US Congress in
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October 2008 to stabilise financial markets. In early 2009 the US Congress passed a bill, which
was signed by President Barack OBAMA to provide an additional US$787 billion fiscal
stimulus that will result in job creations and speed the economic recovery. The federal budget
deficit of the US reached nearly 9% of GDP in 2010 and 2011. While in 2012, the federal
government reduced the spending growth, thus, making the deficit to shrink to 7.6% of GDP.
The budget deficit and public debt grew due to major shifts of national resources from civilian

to military purposes, because of the wars in Iraq and Afghanistan.

Figure 1.10: S&PS00 Trends 2000 - 2015

1600
1400
1200
«
£ 1000
a
2 800
-
S 600
A
400
200
0
O O d N &N MO & & 10 O W N 0 00 OO O O « N N m g <
O O O O O O O O O O O 0 O O O o o o o o o o
O O O O O O O O O 0O O O O O o o o o o o o o o
AN N N N AN AN AN NN AN AN AN NN AN AN AN NN AN AN N AN
e e e e e e e e e e e e e e e e
N « i~ N A I~ N A SN A SN A SN A >SN A S on A
O -4 O O 4 O 0O 4 0 0 4 0 0 4 0 0O 4 0 O w4 O O
B T T T e T T
o e T e I e TR e R e T e R e SO e R e SO o O e SO e SO e A o TR e AR e SO e AR e SO e R e SRR o B o |
O O O O O O OO O 0O 0O 0O O 0o o o o o o o o o o
PERIOD

In addition to Table 1.2, which summarise the selected economies strengths, Figures 1.1 to
1.10 illustrate the stock market index of each country under the described economics

conditions. The figures show the impact of the 2008 financial crisis on the different economies.
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Table 1.2: Comparative Economic Performance of the Selected Countries for 2015

Country GDP GDP Annual Growth Inflation | Unemployment Rate | Interest Rate | Balance of Trade Government
US Billions Rate Surplus (deficit) Debt to GDP
Local Currency
(Millions)
BRICS Countries
Brazil 1775 -5.9% 10.67% 9% 14.25% 6240 66.23 %
Russia 1326 -3.8% 12.9% 5.8% 11% 11308 17.7 %
India 2074 7.2% 5.61% n/a 6.75% -11664 67.2%
China 10866 6.8% 1.6% 4.05% 4.35% 596 43.9%
South 313 0.5% 52% 24.5% 7% 7559 50.1%
Africa
Developed Countries
France 2422 1.3% 0.2% 10.2% 0.05%* -3669 96.1%
Germany 3356 2.1% 0.3% 4.4% 0.05%* 18683 71.2%
Japan 4123 0.7% 0.2% 3.3% 0% 139 229%
UK 2849 1.7% 0.2% 5.1% 0.5% -2721 89.2%
[N} 17947 1.9% 0.7% 5% 0.5% -41487 104%

Source: European Central Bank *European Central Bank Benchmark
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1.3 Some Theoretical Considerations

Chapter 3 of this thesis goes on explaining relevant theoretical implication of this
research. However, the reader at this stage is presented with an early theoretical consideration
which underpins the research.

The Efficient Market Hypothesis (EMH) states that it is impossible to beat the market,
because asset prices already incorporate and reflect all the relevant information. This implies
that current markets that are efficient have their stock prices as a reflection of all information
that may affect the investment.

The EMH breaks down this information efficiency into three information level: the
Weak form of information efficiency, which depicts stock prices as a full reflection of the
historical stock prices; the Semi-Strong form of information efficiency, which not only
incorporates the historical prices, but also includes the public information; and the Strong form
of information efficiency, which states that stock prices reflect all types of information, i.e.
historical, public and private information. Therefore, an efficient market is said to be a full
reflection of all the available information, but the investors’ risk preferences helps us to
determine, how the market should fully reflect this information. So, any test of the EMH is a
test of both market efficiency and investors’ risk preference, which makes the EMH a not well-
defined and empirically refutable hypothesis. This is where other asset pricing theories, like
Capital Asset Pricing Model (CAPM) and Arbitrage Pricing Theory (APT), come into the
picture.

The two aforementioned theories, CAPM and APT, are based on the fact that the market
must be efficient and are built on the EMH property. The CAPM recognises that there are two
types of risks, which affect the return rate of an investment; the systematic risk and
unsystematic risk. The systematic risk is defined as the macroeconomic risk that affect
investment outcomes, like inflation, etc., while the unsystematic risk is the firm’s specific risk
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that affects the firm only, like poor management, etc. The CAPM considers a single factor
model, because it classifies all the macroeconomic risk factors into one single risk factor,
known as ‘Beta’, when calculating the expected rate of return of an investment. This makes it
difficult for fund managers and investors to determine, how much effect a single
macroeconomic risk factor has on the investment. The APT framework solves the problem.
The APT was introduced as an alternative over the CAPM and states that identical
stocks must have identical prices; otherwise a risk-less profit can be earned. This theory is a
multifactor theory, because it considers and breaks down the ‘Beta’ in CAPM into multiple
‘Betas’ that capture the sensitivities of the investment to singular macroeconomic risk factors.
This research attempts to integrate a series of meaningfully selected variables from the
four aforementioned theories in order to build its theoretical framework. While APT allows a
linear relationship between the variables (dependent and independent), the finally selected
macroeconomic variables are made from the relevant Keran diagram and so draws on the Keran

Theory.

The selected macroeconomic (independent) variables are: the Real Gross Domestic
Product (GDP), the Inflation rate (IFR), the Exchange rate (EXR), the total Consumption
(CON), the Interest rate (INR) and the House Price (HPI) index. Two new variables are also
selected to capture the impact of the 2008 financial crisis (FCR) and the influence of the
quantitative easing (QEG) used in response to the crisis on the stock market indices. These two
variables are treated as dummy variables. The dummy variables are explained by the CAPM,
because the variables are not macroeconomic variables, but have significant impacts on
investments and economic activities. The financial crisis variable contains different
macroeconomic risk factors that led to the economic downfall. This property of the financial

crisis can be best explained by the CAPM, as it is a single factor model and the dummy
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variables can be incorporated into its beta. The quantitative easing is fiscal decision that was

used to tackle the financial crisis. This is also best explained by the CAPM.

“Arbitrage is the act of buying and selling an asset simultaneously, where the sale price
is greater than the purchase price, so that the difference provides a riskless profit. As long as
selling price exceeds buying price, traders can earn a riskless arbitrage profit. And they can
continue to do so until the price differential no longer exists” (Emmery and Finnerty, 1997,

Page 73).

The above authors Emmery and Finnerty (1997, Page 440) go on to state that
“competition among people engaged in arbitrage is actually an important contributing factor
to capital market efficiency. The very existence of people, arbitrageurs, who are constantly
looking for arbitrage opportunities ensure that prices for a particular asset, will not differ very
much among the various markets where that asset is traded. If it is easy to access both markets,
then there is not much need for arbitrageurs. People making a transaction would buy or sell
their assets for the best price provided by the two markets. When two markets are not easily
accessed simultaneously, then it is worthwhile for arbitrageurs to incur the cost of accessing
them. In doing so, they make transactions that push the two markets toward identical prices for

a given asset”.

Thus, Arbitrage can be seen as part of the phenomenon wherein one observes a potential
to take advantage of a differential opportunity. This differential may arise as a result of various
features including time, location and knowledge. For example, traders may buy a particular
make of second hand car in the UK at £2,000 and sell the very same car at £5,000 in Africa, so
“arbitraging” the difference between the UK Market and the relevant African market. In this
case, the differential opportunity is the difference between the purchase price and a selling

price of a given asset in two separate markets (the return). Farooq et al (2005, Page 2) state
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that the notion of Arbitrage “is directly related to the law of one price, which postulates that in
well-functioning, efficient financial markets, identical securities must have the same price, no
matter how they are created”. Therefore, the concept of arbitrage is primarily concerned with
asset pricing and the intent to make the most (profit) out of a possible “mispricing” within

existing possibilities.

Building from the above definition and discussion (and as elaborated on Pages 59-66
of this thesis), Arbitrage Pricing Theory is an asset pricing theory, which asserts that the return
on assets can be predicted using, inter alia, sets of macroeconomic variables which serve as a
representation of relevant underlying risk factors. By using arbitrage, the theory suggests that
investors will seek to leverage securities prices, by identifying discrepancies or differentials
between the prices of the same stock in various markets. Arbitrage Pricing Theory is then a
theory, a main feature of which seeks to identify assets which are potentially “incorrectly”
priced. It is for this reason that arbitrage has meaning, is used within APT, and is of

consequence to this thesis.

Lastly and importantly, the Keran Theory forms the basis of the present research as it
allows and justify the selection of the variables used in the present thesis. A more detailed
description of the Keran Theory is offered in Chapter 3 (sub-section 3.1.5) of this thesis (page

66).

1.4. The Recent Financial Crisis

This sub-chapter briefly explains the recent financial crises, as well as the Quantitative
Easing policy implemented by the US government in the wake of solving the 2008 financial
crisis. This is because both are thoroughly considered in the research and would be used (both)
as dummy variables in the analysis chapter to assess their effect on the selected stock market
indices.
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1.4.1 The US Subprime Mortgage Crisis

In 2008, the financial market crash soon reflected in the decline of the real economy. It
is then important to understand how this housing market bubbles has originated and also
consider the impact and interrealtions between stokc market indix and real economy. This
section below gives a descrfiption of The US Subprime Mortgage Crisis.

The Subprime mortgage crisis was a nationwide banking emergency that coincided with
the U.S. recession during December 2007 — June 2009. The subprime mortgage crisis was
triggered by a large decline in the housing prices, which led to mortgage delinquencies and
foreclosures, as well as the devaluation of housing-related securities. The decrease in
residential investment preceded the recession, and was equally followed by declines in
household spending and after in business investments. The reduction in spending was more
significant in areas that had the combination of both high household debt and larger housing
price declines.

The Mortgage-Backed Securities, known as MBS, and the Collateralised Debt
Obligations, known as CDOs, financed the expansion of the households’ debt. They initially
offered attractive return rates because of the high interest rates on the mortgages, but massive
defaults were caused as a result of the lower credit quality. Even though the crisis became
apparent in the late of 2007, it was not until the late of 2008 that major financial institutions

collapsed, which caused significant disruption in credit flow to businesses and consumers.

A proximate cause of the subprime mortgage crisis was the increase in subprime
lending. The lower-quality subprime mortgages, originated during a given year, increased from
the historical 8% or lower range to approximately 20% from 2004 to 2006, with much higher
rates in some parts of the U.S (Michael Simkovic, 2009). A high percentage of these subprime
mortgages, for example over 90% in 2006, were adjustable-rate mortgages. Zandi (2010)

argued that these two changes were part of a broader trend of lowered lending standards and
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higher-risk mortgage products. The U.S. households further became increasingly indebted,
with the ratio of debt to disposable personal income increasing from 77% to 127% in 1990 and
at the end of 2007 respectively.

As the U.S. housing prices fell steeply after peaking in mid-2006, borrowers found it
more difficult to refinance their loans. Mortgage delinquencies soared, as the adjustable-rate
mortgages began resetting at higher interest rates thereby resulting in higher monthly payments.
Securities backed with mortgages, including subprime mortgages, which were widely held by
the global financial firms, lost most of their value. Michael Simkovic (2009) further argued
that investors globally, also reduced the purchases of mortgage-backed debt and other securities
drastically, as part of a decline in the capacity and willingness of the private financial system
to support lending.

The US and European growth rate slowed down, and credits were tightened around the
world because of the concerns about the soundness of U.S. credit and financial markets. This
subprime mortgage crisis had significant negative impacts on the US and European economies.
It pushed the US economy into deep recession during 2008 and 2009 with nearly nine million
jobs lost, which was approximately 6% of the workforce. The GDP was estimated to have lost
about 40% in 2007 and housing prices declined to about 30% on the average. The stock market

was estimated to have lost roughly 50% by early 2009.

The U.S. stock market had recovered to its pre-crisis peak in early 2013, but the housing
prices have remained near their low point and the unemployment remained elevated. The US
economic growth still remained below pre-crisis levels and European economies continued to
struggle with crisis that elevated the unemployment, as well as severe banking impairments

estimated at €940 billion between 2008 and 2012.
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1.4.2 The United States Housing Bubble

The present sub-section gives details on the United Stated Housing bubbles which has
originated from the US subprime crisis.

The Housing Bubble was an economic bubble that affected many parts of the United
States housing market in over half of American states. Housing prices peaked in early 2006
and started to fall in 2006 and 2007, and finally reached new lows in 2012. Case-Shiller home
price index reported the largest price drop in its history on the 30" of December 2008. Holt
(2009) argued that the credit crisis that resulted from the housing bubble burst was the primary
cause of the US recession of 2007-2009. According to the Bill Moyers Journal of 2007,
“increased foreclosure rates in 20062007 among U.S. homeowners led to a crisis in August
2008 for the subprime, Alt-A, collateralised debt obligation (CDO), mortgage, credit, hedge
fund, and foreign bank markets”.

Scholars, like Laperriere (2006), argue that any collapse of the U.S. housing bubble
not only has direct impacts on house valuations, but also on the nation's mortgage markets, real
estates, home builders, home supply retail outlets, Wall Street hedge funds, which are held by
large institutional investors, and foreign banks, increasing the risk of a nationwide recession.

The US President George W. Bush and the Chairman of the Federal Reserve Ben
Bernanke announced a limited bailout of the U.S. housing market for homeowners, who were
unable to pay their mortgage debts. This announcement happened due to the concerns about
the impacts of the collapsing housing and credit markets on the larger U.S. economy. The

influence of the housing bubble on the US economy is described in the previous sub-chapter.

1.4.3 The Great Russian Recession

The immediate consequence of the financial market crisis in the US was the “great

recession” from 2009 which is presented here.
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The crisis in the financial markets of Russia and the economic recession were
compounded by the political fears after the war in Georgia. Urals heavy crude oil price
plummeted and lost more than 70% of its value since its record peak of US$147 on the 4" of
July 2008 before rebounding moderately in 2009. The World Bank was supporting the view
that the Russia’s strong short-term macroeconomic fundamentals prepared it better in dealing
with the crisis compared to other emerging economies. But Russia’s underlying structural
weaknesses and its high dependence on a single commodity price made the impact more
significant than would otherwise be the case.

The Russian foreign exchange reserves (FXR) fell by $210 billion from their peak to
$386 billion from July 2008 to January 2009, as the central bank employed a gradual
devaluation policy to tackle the sharp devaluation of the rubble. From August 2008 to January
2009, the ruble weakened 35% against the dollar compared to the onset of the crisis. However,
reserves started to grow steadily, as the ruble stabilised in January throughout 2009, reaching
to a year-long high of $452 billion by the year's-end.

The Russian economy emerged from the recession in the third quarter of 2009 after
experiencing two quarters of record negative growth. Its GDP contracted by 7.9% for the whole

year of 2009, which was slightly less than the prediction by its economic ministry of 8.5%.

1.5 Quantitative Easing

As solution to the above described financial and economic crisis, The United States
government has introduced unconventional fiscal policy such as the Quantitative Easing. This
concept is described in the present section.

The Bank of England defines quantitative easing as ‘an unconventional form of
monetary policy, where a Central Bank creates new money electronically to buy financial
assets, like government bonds. This process aims to directly increase private sector spending

in the economy and return inflation to its target’.
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In other words, the quantitative easing (QE) is a type of a monetary policy that is used
by the central banks in stimulating the economy, when the standard monetary policy becomes
inefficient and ineffective. This policy is implemented by the central bank through buying
financial assets from the commercial banks and other financial institutions, thereby raising the
financial assets’ prices and lowering the interest rates, while simultaneously increasing the
money supply. This is a unique policy and is different from the normal buying and selling of
the short-term government bonds that aims to keep the inter-bank interest rates at a specific
level. Expansionary monetary policy does not normally work, when the short-term interest
rates approach to zero. In such circumstances, monetary authorities must utilise the quantitative
easing policy to further stimulate the economy. They do this by buying assets with longer
maturity than the short-term government bonds, which results in lowering the longer-term
interest rates further out on the ‘yield curve’.

Quantitative easing policy helps in ensuring the inflation rate not to fall below a targeted
rate. Some of the risks of quantitative easing include the policy being more effective than
intended in acting against deflation, which leads to higher inflation in the longer term because
of the increase in money supply, or the policy not being effective enough, if banks fail to lend

out the additional reserves.

The US Federal Reserve, the International Monetary Fund and other several economists
agree that the quantitative easing undertaken during the 2007-2008 global financial crises has
mitigated some of the economic problems. The IMF further stated that the policies contributed
to the improvements in the market confidence and the bottoming-out of the recession in the G7
economies in the second half of 2009.

Economists, such as Martin Feldstein, argued that QE2 led to an increase in the stock
market in the second half of 2010, which in turn contributed to the increase in consumption

and the US strong economy performance in the late of 2010.
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Former Federal Reserve Chairman Alan Greenspan calculated that there was "very little
impact on the economy", as of July 2012. Federal Reserve Governor, Jeremy Stein also said
that measures of quantitative easing, such as large-scale asset purchases "have played a
significant role in supporting economic activity". According to Neil Irwin, senior economic
correspondent at The New York Times, “Quantitative easing by the US Federal Reserve likely
contributed to: lower interest rates for corporate bonds and mortgages; helping support housing
prices; higher stock market valuation in terms of a higher price-earnings ratio for the S&P 500
index; increased inflation rate and investor's expectations for future inflation; higher rate of job
creation; and higher rate of GDP growth. In the UK, as a result of the 2008 financial crisis,
several macroeconomic indicators had a change in their patterns a consequence of the
recession. United Kingdom retails sales, especially the furnishing and DIY sectors, collapsed.
As many businesses suffered negative changes in their sales and profitability, securing bank
support from continuing trading became almost impossible. The Unemployment rate increased
specially among the youth (18-24 years old). Decline in retails and rise in unemployment means
decrease in government revenue worldwide which is also illustrated with a fall in GDP. Table
1.3. presents several, but not all, major macroeconomic variables that have reflected changes

in the economic trends worldwide.
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Tablel.3: List of Macroeconomic Variables impacted during the 2008 Financial Crisis(1/2)

BRAZIL GbP
Change
2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
Interest Rate 14.77 11.79 12.74 9.50 10.13 11.76 8.26 8.57 11.13 13.23
Balance of Trade* 46.5 40 25 253 20.1 29 19.4 23 -3.9 19.7
Exchange Rate 2.17 1.93 1.83 1.99 1.76 1.67 1.96 2.18 2.36 3.00
Governement Revenue*|  858.66 949.23 111588 | 1130.60 | 1401.92 | 153649 | 1671.12 | 183897 | 187748 | 1679.31
HPI 471.37 539.89 562.05 560.04 601.58 612.11 616.00 671.52 740.24 778.15
Inflation Rate 4.0475 3.815 5.735 4.765 5.155 6.705 5.32 6.265 6.4575 8.51
Real GDP 83.6 88.7 93.3 93 100 102.7 99.7 95.1 95 93.2 16%
Total Consumption 364054 407189 | 464377.5 | 5162583 | 585041.5 | 658975.5 | 737416 819012.5 886857 913947
Unemployment* 9.23 8.1 73 7.2 5.67 52 4.93 4.7 4.57 74
RUSSIA
Interest Rate 11.59 10.22 10.94 11.17 7.98 8.12 8.08 8.25 8.25 8.26
Balance of Trade* 163.40 152.20 200.50 134.30 168.20 211.00 207.50 21230 211.20 160.80
Exchange Rate 27.04 25.48 25.07 31.88 30.46 29.34 31.03 32.01 39.52 58.00
Governement Revenue* | 10625.81 | 13368.26 | 16169.10 | 13599.72 | 16031.93 | 20855.37 | 23435.11 | 24442.69 | 26766.08 | 26494.09
HPI 594.00 857.05 1186.33 1136.48 1256.42 1013.69 1081.18 1109.88 897.22 662.02
Inflation Rate 9.69 9.00 14.09 11.72 6.88 8.48 5.07 6.78 7.82 16.02
Real GDP 90.90 98.60 103.80 95.70 100.00 104.30 107.90 109.30 110.00 109.00 6%
Total Consumption 3282.33 4054.40 5045.92 5300.74 5960.84 6856.66 7818.75 8734.32 9579.77 9436.23
Unemployment* 6.77 5.80 7.13 8.03 6.90 6.27 5.13 5.50 5.20 5.70
INDIA
Interest Rate 7250 775 6.50 4.75 6.25 8.50 8.00 7.50 8.00 6.75
Balance of Trade* -53.10] -78.30 -126.00 -92.40 -123.80 -161.60 -192.10 -150.60 -140.40 -125.80
Exchange Rate 4527) 4117 43.94 48.38 45.62 46.89 53.39 58.81 61.09 63.52
Governement Revenue* 8734.51] 10952.53 | 11095.65 | 11995.66 | 14650.84 | 16853.63 | 19703.36 | 22018.07 | 23876.36 | 27882.87
HPI NA 41612800 | 14405257 | 19854337 | 15858279 | 8311128 | 7922663 | 6908373 | 9392832 | 7930058
Inflation Rate 6.01 4.92 8.66 2.39 9.57 9.47 7.54 6.31 3.84 -1.83
Real GDP 72208  78.90 84.20 91.50 100.00 106.30 112.10 119.00 127.30 137.30 35%
Total Consumption 5787.07) 703291 8137.09 9318.13 | 10848.72 | 12847.17 | 14678.81 | 16263.87 | 17980.59 | 19603.65
Unemployment* 5.00 4.60 5.90 10.30 10.40 9.10 8.30 7.70 5.90 4.80
CHINA
Interest Rate 5.87 6.78 7.04 5.31 540 6.35 6.26 6.00 5.93 5.30
Balance of Trade* 177.50 261.90 297.00 198.10 184.50 157.90 230.70 259.20 382.50 593.90
Exchange Rate 7.96 7.58 6.93 6.83 6.76 6.45 6.30 6.14 6.17 6.21
Governement Revenue* 314.466 324.86 508.38 634 643.1 830.7 949.24 1075.51 1228.2
HPI 104.89 369.64 283.76 406.53 347.63 315.57 315.47 364.10 363.29 737.89
Inflation Rate 1.46 4.76 5.90 -0.68 3.32 542 2.66 2.62 1.99 1.36
Real GDP 66.00 75.30 82.60 90.40 100.00 109.50 118.10 127.30 136.60 146.00 45%
Total Consumption 8426.88 9994.56 | 11549.78 | 12682.53 | 14619.27 | 17661.16 | 19856.18 | 21976.15 | 24153.68 NA
Unemployment* 4.10 4.00 4.20 4.30 4.10 4.10 4.10 4.05 4.09 4.05
SOUTH AFRICA
Interest Rate 7.66 9.66 11.63 8.21 6.34 5.50 5.25 5.00 5.63 5.72
Balance of Trade* 58 69.6 80.8 63 91.4 108.9 99.6 96.2 92.2 814
Exchange Rate 6.81 7.03 8.25 831 7.30 7.24 8.20 9.76 10.87 11.95
Governement Revenue*|  520.00 600.11 663.27 663.02 729.49 814.53 877.72 967.35 1052.53 1146.01
HPI 466.0732] 534.886 | 561.9388 | 557.8622 | 600.5294 | 611.0587 | 613.3204 | 672.8734 | 735.2683 | 774.7801
Inflation Rate 4.63 7.10 10.97 7.17 4.28 4.99 5.66 5.75 6.05 4.29
Real GDP 90.40 95.50 98.90 97.20 100.00 102.50 105.10 108.10 109.90 111.30 7%
Total Consumption 1116107 | 1264700 | 1393185 1461188 | 1576132 | 1737339 | 1864247 NA NA NA
Unemployment* 25.50 23.00 21.90 24.20 24.00 23.90 24.50 24.10 2430 24.50

* Macroeocnomic variables not used in the current research

years shaded dark yellow are years of the recent financial crisis 2007 to 2011
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Tablel.3: List of Macroeconomic Variables impacted during the 2008 Financial Crisis(2/2)

FRANCE Cf;‘;e
2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
Interest Rate 2.787 3.850 3.852 1.230 1.004 1.255 0.879 0.545 0.160 0.052
Balance of Trade* 33578 35382 32944 29848 33718 35718 36879 36637 37495 37692
Exchange Rate 0.80 0.74 0.68 0.73 0.75 0.72 0.78 0.76 0.75 0.88
Governement Revenue*|  929.44 966.67 994.08 961.73 992.23 1046.58 1085.57 1119.89 1141.98 1165.30
HPI 100.81 107.56 108.09 99.40 102.50 106.93 105.83 103.20 101.40 99.56
Inflation Rate 1.69 1.48 2.82 0.08 1.54 2.10 1.96 0.87 0.51 0.00
Real GDP 98.50 100.80 101.00 98.10 100.00 102.10 102.30 102.90 103.80 104.90 1%
Total Cons umption 169759 179989.4 | 2221299 | 235448.1 | 232305.5 | 240607.5 227292 2385252 | 226576.1 204732
Unemployment* 8.37 747 7.73 9.53 9.2 9.37 10.1 10.2 10.43 10.23
GERMANY
Interest Rate 2.79 3.85 3.85 1.23 1.00 1.25 0.88 0.54 0.16 0.05
Balance of Trade* 10.80 10.50 7.30 12.50 12.60 12.50 12.20 13.80 18.40 18.40
Exchange Rate 1.25 1.36 1.48 1.38 1.34 1.39 1.29 1.32 1.34 1.14
Governement Revenue*| 1028.50 1080.81 1111.69 1090.92 1110.32 1182.70 1220.85 1259.03 1308.34 1354.27
HPI 104.42 104.19 107.10 106.95 107.30 110.03 113.24 116.98 120.41 124.62
Inflation Rate 1.58 2.30 2.63 0.32 1.10 2.07 2.01 1.50 091 0.28
Real GDP 97.50 100.70 101.80 96.10 100.00 103.70 104.20 104.70 106.30 108.20 3%
Total Consumption 228111.30] 235169.60] 287433.90] 307934.10] 301838.70] 316171.90] 302462.50] 319532.40] 307272.00] 280283.40
Unemployment* 10.07 8.50 7.63 8.10 7.40] 6.83 6.83 6.83 6.57 6.30)
JAPAN
Interest Rate 0.14 0.54 0.47 0.11 0.09 0.08 0.08 0.07 0.06 0.05
Balance of Trade* 67.70 92.10 19.50 28.70 75.80 -32.50 -87.40 -117.80 -122.10 -23.20
Exchange Rate 116.05 117.49 102.88 93.75 87.17 79.40 80.12 97.96 106.61 119.47
Governement Revenue* 29.98 30.48 30.11 29.08 28.81 29.77 30.36 31.22 32.65 33.14
HPI 8.11 8.65 6.16 5.15 5.79 5.81 6.48 10.29 9.10 9.31
Inflation Rate 0.24 0.06 1.38 -1.34 -0.70 -0.27 -0.04 0.35 2.73 1.46
Real GDP 100.90 102.60 101.50 96.00 100.00 99.90 101.40 103.50 103.70 104.90 -
Total Consumption 293395 294089 292131 282934 285473 282750 287547 NA NA NA
Unemployment* 4.03 3.83 4.07 5.2 5 447 4.17 3.87 35 327
UNITED KINGDOM
Interest Rate 4.64 5.52 4.62 0.63 0.51 0.51 0.51 0.50 0.50 0.50
Balance of Trade* -65.00 -76.20 -85.00 -52.00 -63.70 -40.30 -52.90 -55.70 -60.50 -49.60
Exchange Rate 1.86 2.01 1.84 1.57 1.54 1.61 1.59 1.57 1.65 1.53
Governement Revenue*| 507287 537573 564778 516470 549425 577716 596629 622243 634076 660327
HPI 580.07 634.72 579.88 522.70 538.24 52423 521.36 545.67 593.57 631.86
Inflation Rate 2317 2.340 3.607 2.182 3.307 4.474 2.841 2.566 1.456 0.079
Real GDP 97.90]  100.40 100.00 95.80 100.00 101.50 102.80 104.80 108.00 110.40 1%
Total Consumption 214594.60 | 228738.10 | 242756.40 | 229068.50 | 238888.90 | 248386.50 | 257894.10 | 265955.10 | 275829.10 | 278812.30
Unemployment* 547 5.20 6.20 7.83 7.90 843 7.83 727 5.87 5.13
UNITED STATES
Interest Rate 5.02 5.00 1.88 0.25 0.25 0.25 0.25 0.25 0.25 0.25
Balance of Trade* -61.59 -57.15 -42.46 -37.98 -40.82 -49.46 -38.07 -34.81 -42.64 -41.13
Exchange Rate 1.27 1.39 1.49 1.41 1.32 1.38 1.30 1.33 1.30 1.09
Governement Revenue*| 1562.19 1634.31 1517.26 1144.26 1288.55 1488.03 1586.62 1765.50 1916.87 2059.03
HPI 370.39 376.26 359.18 338.69 323.93 312.10 310.63 322.11 339.74 353.61
Inflation Rate 3.24 2.86 3.85 -0.34 1.64 3.16 2.07 1.46 1.62 -0.08
Real GDP 98.90 100.60 100.30 97.50 100.00 101.60 103.90 105.60 108.10 110.90 1%
Total Consumption 54.75 51.32 58.23 63.63 64.41 62.97 62.09 64.47 64.48 70.99
Unemployment* 4.43 4.8 6.87 9.93 9.5 8.63 7.8 6.93 5.7 5

* Macroeocnomic variables not usedin the current research

years shaded dark yellow are years of the recent financial crisis 2007 to 2011
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1.6 Thesis Structure

To allow logical flow and clear understanding of the research, the present thesis is
structured. This research abides to the scientific commonly used structure. The thesis, overall,
attempts to be fully consistent with the presentational and textual requirements and standards
of a UK-university doctoral thesis as suggested by Seiler (2004), Fisher et al (2004) and
Oliver (2014). Following Quilan (2011), this research is also built around four frameworks
namely the conceptual framework (adopted research theoretical framework in the next
chapter), the theoretical, methodological and analytical frameworks are unfolded in the next
chapters of this research. This thesis comprises seven chapters in a logical order as described

below.

Chapter 1 presents the research background, context, and thesis structure; Chapter 2
discusses the research aim, questions, objectives and hypotheses developments, and Chapter 3
presents the overall literature review relevant to the research. Chapter 4 identifies the research
conceptual framework and design. Chapter 5 explains the mathematical framework and
analysis procedures used in the research, Chapter 6 presents the results and an interpretation of
them, and, finally, Chapter 7 briefly summarises the research, discusses the policy implications

and suggests further related research possibilities.

1.7 Chapter Summary

This chapter explained the research background, its context as well as the thesis
structure. The observed selected stock market indices and countries’ economies were briefly
discussed while the thesis structure is presented is more detail in the last section. This chapter
mainly set out the research environment. Building on the present chapter, Chapter 2 goes on to
present the research aim, questions, and more importantly development of the research

hypotheses.
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Chapter 11

Research Motivations, Aim, Questions, Objectives and Hypotheses

Development

2.0 Introduction

The present chapter covers the research motivations and significance, the thesis aim
and objectives as well as the hypotheses development per objectives as stated in the thesis. It
explains the linkage and gives the theoretical support that underlines each ten objectives.

2.1. Motivations, Relevance and Significance

2.1.1 Research Motivations

This sub-chapter explains the focus of the research and the primary motivational
considerations that underpins it.

The motivation for this research is borne out of the need to make significant
contributions to the existing growing body of the literature on theories that explain and analyse
the economic relationship between the macroeconomic variables and the stock market indices.
There is a need to investigate important emerging capital markets (Brazil, Russia, India, China,
and South Africa) and significant developed economies (US, UK, Germany, Japan and France)
both theoretically and empirically, and to comparatively test the impact of macroeconomic
variables on each individual country’s stock market index.

It is also important to understand how various policies of both home and other countries,
occurrence of crisis, can affect the financial markets of various individual developing and
developed countries in a bid to propose new indicators that may better explain or help to predict

the dynamics of the stock market indices.

I am personally motivated to carry out this research because I desire to be able to

provide necessary guides and quality advice to both local and foreign investors by identifying
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early warning mechanism that can help understand and predict the behaviour of the stock
market indices. I also desire to be able to work with policy makers in helping policy makers

decide on the fiscal and monetary policies that will improve their economies.

2.1.2 Research Significance and Relevance

With regards to the preceding studies, this research is relevant and significant, as it
seeks to investigate and analyse the degree of predictability of the stock market prices using
macroeconomic variables as predictors, and to fill some existing gaps in the literature by
offering detailed and explanatory evidence of a possible linkage or relationship between stock
market prices and some selected macroeconomic variables within the emerging countries
(Brazil, Russia, India, China and South Africa - the BRICS countries) and the developed
countries (US, UK, France, Germany and Japan) - a domain within which virtually, no

significantly evaluated empirical evidence is currently available.

2.2 Research Overall Aim

The research aims to complete the existing body of the literature by developing fresh
theory that will provide an explanation to the relationship between the stock market indices
and meaningful associated macroeconomic variables. Primarily, the thesis aims to contribute
to the knowledge in relation to the development of models that will provide insight into the

prediction of stock market indices for BRICS and some leading developed economies.

2.3 Research Questions, Objectives and Hypotheses

The objectives are designed so that the overall aims of this thesis can be achieved. The
ten research objectives are stated in the following table with their corresponding research

questions and hypotheses also stated within Table 2.1.
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Table 2.1: Research Objectives with Corresponding Questions and Hypotheses (1 out of 2)

Questions

Objectives

Generalised Hypotheses

Which (if any) of the selected sets of macroeconomic
variables are statistically significant when predicting
the relevant stock market indices?

To determine sets of macroeconomic variables that
are statistically significant when predicting relevant
stock market indices

“That the identified stock market indices and the selected
sets of macro-economic variables have a statistically
significant dependent relationship when predicting them
within the”:

A — Individual BRICS countries

B — Individual Developed countries

Which (if any) of the selected sets of macroeconomic
variables have a statistically significant long run
influence on their relevant stock market indices?

To identify any statistically significant long run
relationship and - or linkage between selected sets of
macroeconomic variables and their relevant stock
market indices

“That the identified sets of macroeconomic variables have
a significant consistent and cointegrative long-run
relationship with their relevant stock market indices
within the”:

A — Individual BRICS countries

B — Individual Developed countries

Where applicable, what is the directional and
potentially causal relationship between the selected
sets of macroeconomic variables and their relevant
stock market indices?

To identify the directional and potentially causal
relationship between sets of  selected
macroeconomic variables and their relevant stock
market indices

“That the selected sets of macroeconomic variables
significantly “Granger cause” stock market indices within
the”:

A — Individual BRICS countries

B — Individual Developed countries

Which intensities of the volatility of the selected
macroeconomic variables statistically significantly
influence the relevant stock market indices?

To determine intensities of the volatility of selected
macroeconomic variables on their relevant stock
market indices

“That there is a statistically significant relationship
between the intensities of the volatility of each
macroeconomic variable, it relevant SMI and that of the
comparable variable within the”:

A — Individual BRICS countries

B — Individual Developed countries

How effective are VAR or VECM models compared
to GARCH models when predicting relevant stock
market indices.

To determine the comparable effectiveness of the
VAR or VECM models as compared to GARCH
models when predicting relevant stock market
indices

“That when assessing stock market indices changes VEC
and VAR models have equal predictive power with
GARCH models within the”:

A — Individual BRICS countries

B — Individual Developed countries
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Table 2.1: Research Objectives with Corresponding Questions and Hypotheses (2 out of 2)

Questions Objectives Generalised Hypotheses
6 | In what significant manner has the 2008 financial crisis | To determine any significant reactive effect of | “That in terms of stock market indices, the 2008
had a reactive effect on relevant stock market indices? the 2008 financial crisis on relevant stock | financial crisis had a significant depressive effect within
market indices the”:
A — Individual BRICS countries
B — Individual Developed countries
7 | In what significant manner has the (US) quantitative | To determine the impact of the (US) | “That in terms of stock market indices, the quantitative
easing monetary policy applied during the 2008 financial | quantitative easing monetary policy during the | easing policy exercised in the US during the 2008
crisis appears to have had an impact on the relevant stock | 2008 financial crisis on the relevant stock | financial crisis had a significant and strengthening
market indices? market indices impact within the”:
A — Individual BRICS countries
B — Individual Developed countries
8 | What is the nature of the association (if any) between and | To determine the nature of association (if any) | “That in terms of stock market indices, there is a
across the relevant stock market indices? between and across the relevant stock market | significant consistent corresponding association and
indices across within the”:
A — Individual BRICS countries
B — Individual Developed countries
9 | In what manner do the selected macroeconomic variables | To determine any dynamic relationship | “That there is a dynamic relationship between the
dynamically relate to the relevant stock market indices? between the relevant stock market indices and | relevant stock market indices and selected
the selected macroeconomic variables macroeconomic variables in the”:
A — Individual BRICS countries
B — Individual Developed countries
10 | In what manner do the relevant stock market indices | To determine any dynamic relationship across | “That there is a dynamic relationship across the relevant

dynamically relate across sets of themselves?

sets of relevant stock market indices.

stock market indices themselves within the”:
A — Individual BRICS countries
B — Individual Developed countries
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2.4 Hypothesis development

The arguments relating to the hypotheses being examined within the research
essentially focus on Stock Market Indices (SMIs). Accordingly, the hypotheses focus on the
SMIs within the two sets of countries stated below. They are all grounded in one or more of
the following three theories — Arbitrage Pricing Theory (APT), Capital Asset Pricing Model
(CAPM) and the Efficient Market Hypothesis (EMH). The two sets of countries, both of which
contain five countries, are:

. Set A: BRICS Countries (Brazil, Russia, India, China and South Africa),
. Set B: Developed countries (France, Germany, Japan, UK and USA).

Thus, the hypotheses, the arguments of which are described below, are in effect,
designed for each of the countries included within the above-mentioned sets of countries. While
each individual hypothesis is indeed addressed in the thesis, the arguments relating to each of
the hypothesis are consciously not referred here. The reason behind this is that despite each
hypothesis is generically essentially the same, it nevertheless has its own and distinctive

country focus.

2.4.1 Variable Selection Techniques (Objective 1)

APT puts forth the idea that several factors, including both the macroeconomic and the
microeconomic factors, determine the return on an investment, with particular attention being
attributed to the macroeconomic variables. APT has an intrinsic advantageous empirical
strength over the CAPM, as it permits its users to choose those elements or variables that appear
to provide the best explanation for the particular sample at hand (Groenewold and Fraser,
1997). In the present context, this enables a researcher to select and use those “mixes” of
macroeconomic variables that best suit and explain the variations in the specified SMI.
Accordingly, by taking into consideration the preceding argument, Objective 1 seeks “fo

determine sets of macroeconomic variables that are statistically significant when predicting
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relevant stock market indices”. Such a determination enables to predict the stock market indices
return within the selected countries. Thus, for this objective, Hypothesis 1 is formulated as
follows:

“That the identified stock market indices and the selected sets of macro-economic
variables have a statistically significant dependent relationship when predicting them within
the”:

A — Individual BRICS countries,

B — Individual Developed countries.

2.4.2 Relationship Macroeconomic variables and Stock Market — Co-
integration (Objective 2)

The APT model considers the risk, as attached and intrinsic to various macroeconomic
variables, to be operationally relevant when determining possible future financial returns. Thus,
it follows that each set of these variables manifest a unique risk profile. And on that basis, the
APT model, in effect, evaluates the individual risk profiles.

Again, under the APT model, two identical investments or two different investments
with identical risk factor exposures would have the same common factor returns, implying that
the common factor of a long-short portfolio of the two investments would be zero. In other
words, the two investments are integrated. Furthermore, if the integration of the specific returns
of the investments is stationary, then the two investments themselves would be co-integrated.

Thus, a key consideration must first be the determination of the fact and/or the degree
of co-integration across the variables contained within the risk profile. So, one could argue that
when the variables within a risk profile are cointegrated, then the risk is more or less likely to
be provoked. Thus, for applying the APT considerations, it becomes necessary to determine

whether the variables contained within the risk profiles are cointegrated by themselves or not.
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Considering the above-mentioned argument, Objective 2 therefore sets out “to identify
any statistically significant long run relationship and - or linkage between selected sets of
macroeconomic variables and their relevant stock market indices”. This objective also
assesses whether the consistently selected macroeconomic variables have the same
Cointegration linkage with the relevant SMI. Accordingly, Hypothesis 2 is stated as follows:

“That the identified sets of macroeconomic variables have a significant consistent and
cointegrative long-run relationship with their relevant stock market indices within the”:

A — Individual BRICS countries,

B — Individual Developed countries.

2.4.3 Causal Relationship between Macroeconomic Variables and Stock
Market (Objective 3)

Using the theoretical justification of co-integration as detailed in the argument for
Objective 2, Objective 3 seeks “to identify the directional and potentially causal relationship
between sets of selected macroeconomic variables and their relevant stock market indices”.
And if such a relationship is revealed, then in which direction and which causal manner (if at
all) it is observed. In order to determine mentioned causal effects, the Granger-Causality test
is used to test for predictive causality. Therefore, Hypothesis 3 is developed as follow:

“That the selected sets of macroeconomic variables significantly “Granger cause”
stock market indices within the”:

A — Individual BRICS countries,

B — Individual Developed countries.

2.4.4 Volatility of Macroeconomic Variables in Stock Market (Objective 4)

APT supports the idea that several factors determine the return on an investment, with
particular attention to macroeconomic variables. It also suggests that a linear relationship exists

between these variables. Thus, determining the volatility of these variables is also subject of
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consideration. The volatility of the relevant macroeconomic variables could help investors and
fund managers to appropriately predict SMI movements. If however, stock market volatility
itself influences volatility of the macroeconomic variables, then stock market volatility could
be seen as a leading indicator of future macroeconomic volatility. On the other hand, if stock
market volatility does not influence macroeconomic volatility, then stock market volatility
would be irrelevant as an indicator in predicting the volatility of the macroeconomic variables.
With such arguments in mind, Objective 4 aims “fo determine intensities of the volatility of
selected macroeconomic variables on their relevant stock market indices”. Therefore,
Hypothesis 4 is formulated as follows:

“That there is a statistically significant relationship between the intensities of the volatility of
each macroeconomic variable, its relevant SMI and that of its comparable variable within
the”:

A — Individual BRICS countries,

B — Individual Developed countries.

2.4.5 Use of VAR and GARCH to Explain Stock Market (Objective 5)

Again, APT supports the idea that several variables — particularly the macroeconomic
ones, can determine SMI. APT also supports the fact that a linear relationship exists between
such variables. Thus, if one assumes that an Ordinary Least Square (OLS) mathematical
formulation is a reasonable expression of that relationship, then, the models could be
constructed using VAR/VECM and GARCH approaches, and if so, it becomes interesting to
know whether these alternatives approaches have equal predictive power. The present
Objective 5 is defined as follows: “determine the comparable effectiveness of the VAR or
VECM models as compared to GARCH models when predicting relevant stock market indices”.

Therefore, Hypothesis 5 is formulated:
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“That when assessing stock market indices’ changes, VEC and VAR models have equal
predictive power when compared with GARCH models within the”:
A — Individual BRICS countries,

B — Individual Developed countries.

2.4.6 Effects of 2008 Financial Crisis on the Economy (Objective 6)

The CAPM considers two types of risks: Systemic and Unsystemic risks. Macro-risks
of economic, financial and political nature are particularly reflected within the Systemic risk.
Thus, one can argue that the financial crisis of 2008 would have incorporated many of such
kind of risks. However, one must accept the fact that additional new variables may have
significantly influenced Stock Market Indices in the period thereafter. If so, the 2008 financial
crisis would likely have effected in a “structural break” in the relevant market data and this
would be reasonably manifest. Accordingly, Objective 6 is “to determine any significant
reactive effect of the 2008 financial crisis on relevant stock market indices” by introducing the
2008 financial crisis as a dummy variable. Against such argument, Hypothesis 6 is stated as
follows:

“That in terms of stock market indices, the 2008 financial crisis had a significant depressive
effect within the”:
A — Individual BRICS countries,

B — Individual Developed countries.

2.4.7 Effects of the US Quantitative Easing Policy on the Economy (Objective
7)

Recognising that CAPM accepts an inter-play of endogenous and exogenous variables,

it becomes of interest to determine the impact and intensity of particular variables. One of such

exogenous variables could likely be the “Quantitative Easing” action of the US government,
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injected into its monetary policy during the 2008 financial crisis. Thus, by taking into account
this argument, Objective 7 seeks “fo determine the impact of the (US) Quantitative Easing
monetary policy during the 2008 financial crisis on the relevant stock market indices”. To this
end, the variable of Quantitative Easing is introduced as a dummy variable, and thus,
Hypothesis 7 is stated as follows:

“That in terms of stock market indices, the Quantitative Easing policy exercised in the US
during the 2008 financial crisis had a significant and strengthening positive impact within
the”:

A — Individual BRICS countries,

B — Individual Developed countries.

2.4.8 Financial Market Interaction or Integration (Objective 8)

The CAPM incorporates systemic risks, such as political or economic ones. With the
globalisation of the world economy, such risks must include comparable risks emanating from
other parts of the world. Concurrently, the EMH argues that for markets to be efficient, they
should take regard for all relevant information including those relating to systemic risk. This
can be done by investigating the level of information efficiency (EMH) that is incorporated
into the stock prices, and what impact a macroeconomic risk variable of one country has on
another country, thereby affecting the stock prices of various stock markets. Thus, Objective 8
seeks “to determine the nature of association (if any) between and across the relevant stock
market indices”. One way to discover the possibility of any form of interaction among the
selected stock markets is to investigate factors that could affect the individual stock market
prices. With this argument in mind therefore, Hypothesis 8 is presented as follows: “That in
terms of stock market indices, there is a significant consistent corresponding association within

and across the”:
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A — Individual BRICS countries,

B — Individual Developed countries.

2.4.9 Effects of Shocks from Macroeconomic Variables to Stock Market &
Reverse (Objective 9)

APT assumes multiple values of risk, each specific to particular variables. Equally, the
theory provides for a multi factor model, where each individual macroeconomic variable can
be evaluated through its distinct impact on the relevant SMI and other associated variables.

% ¢

One such variable is the extent of a markets’ “shock” rating. Indeed, one market’s “shock
rating” may have a significant impact on other stock markets in other countries. Against this
argument, Objective 9 is an attempt “fo determine any dynamic relationship between the
relevant stock market indices and the selected macroeconomic variables”, by evaluating the
volatility and assessing its singular impact on the relevant stock markets. Employing the
preceding arguments, Hypothesis 9 is stated as follows:

“That there is a dynamic relationship between the relevant stock market indices and selected
macroeconomic variables in the”:

A — Individual BRICS countries,

B — Individual Developed countries.

2.4.10 Effects of Shock between Stock Market Indices (Objective 10)

The CAPM recognises the impact of external risks on asset valuations. Such risks
would certainly include political and economic risks. And with the globalisation of the world
economy, it would not be unreasonable to suggest that the SMI in country “A” may have a
significant impact on that of the country “B”. Against such argument, Objective 10 is “fo
determine any dynamic relationship across sets of relevant stock market indices”. Therefore,

Hypothesis 10 is stated as follows:
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“That there is a dynamic relationship across the relevant stock market indices themselves
within the”:
A — Individual BRICS countries,

B — Individual Developed countries.

2.5 Chapter Summary

This chapter discusses the research motivations, significance, aim, questions, the ten
objectives defined in the scope of the current research, as well as the theoretical arguments
lying as a base for each of the objective, which also provide ground for the development of the
relevant hypotheses. The hypotheses are focused on the stock market indices of the two sets of
countries; the BRICS countries and the selected developed countries and are based on the
following theories; the Arbitrage Pricing theory (APT), the Capital Asset Pricing Model
(CAPM) and the Efficient Market Hypothesis (EMH) and, those are presented further in the
next chapter.

Thus, the hypotheses are designed to empirically test the aforementioned theoretical
framework in evaluating the relationships between the stock market indices and the relevant
macroeconomic variables, as well as the linkages among the stock market indices themselves,
both in the long and short-term basis, to assess the predictive power of the models, to estimate
the response of the stock market indices to the structural breaks, such as the financial crisis and
the quantitative easing policy, and to evaluate the dynamic relationship among the selected
variables. The chapter revealed that the thesis is based on ten distinct questions, which are
appropriately stated and tabled above. The next chapter discusses the review of the literature

by covering the theoretical, terminological and empirical aspects of the literature.

51




“Using macroeconomic variables in the prediction of stock market indices:
A theoretical and empirical assessment within BRICS and selected developed economies.”

Chapter 111

A Critical Review of Relevant Research Literature

3.0 Introduction

The previous two chapters laid out the research background, context, motivations, aim,
objectives and questions. Chapter two was an opportunity to presents the theoretical foundation
of each ten objectives of this research. The purpose of this chapter is to review and discuss the
relevant theoretical, terminological and empirical frameworks that underpin and support the
stated aims and objectives to this research. This chapter critically explains the theoretical aspect
of the existing literature that is related to this current research. This chapter also revisits the
terminological and empirical literature on analysing the factors influencing the variation of
stock prices in the financial markets. Specifically, this chapter focuses on the nature of the
relationship between macroeconomic factors and price movements. It begins with a review of
a number of theories on the determination of prices in the financial markets. Importantly, the
literature review has started by using the traditional approach to reviewing the literature and
following the “snow balling” approach. This is how the initial literature has been captured.
Secondly, the systematic review has also been used, setting clear parameters to the search such
as: timeframe (1995-2015), types of journal (Sciences Direct, Eurasian publications, etc.). The
combination of the two approaches allows the researcher to identify cited and mentioned
authors in the thesis but also to take benefit from authors not cited in the thesis, but who have
indirectly contributed to it and stated in the bibliography.

This chapter is divided into sub-chapters that explain the contextual comments related
to this research, present existing research theories, which are EMH, CAPM and APT, as well

as explain the adopted theoretical framework. The second section of this chapter explain the
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terminology that are used in the research. Furthermore, it gives the critical review of relevant
literature linked to the ten objectives of this research, the literature gaps, and finally the

summary of the whole chapter.

3.1 Research Related Theories

The research considers the Efficient Market Hypothesis, the Capital Asset Pricing
Model and the Arbitrage Pricing Theory to address the research questions as defined in the
previous chapter. Among the existing reliable theories, the following theories are highly
recognised: the efficient market hypothesis (EMH), capital asset pricing model (CAPM) and
arbitrage pricing theory (APT). Thus, this sub-chapter presents the theoretical background of

the EMH, CAPM and one of the most prominent asset pricing theories, the APT theory.

3.1.1 Efficient Market Hypothesis (EMH)
Eugene Fama (1965) was first to develop the efficient market hypothesis (EMH) at the

University of Chicago. He famously demonstrates that stocks are fairly priced to reflect
existing information in an active market. This theory has influenced the behaviour of investors,
who trade securities under the assumption that the purchase price is lower than what the
security is worth to them. The Efficient Market Hypothesis advocates that all the available
information about the value of a company or a firm are fully reflected or incorporated in the
stock prices, hence the possibility of earning extra profit by using this information is zero.
Random walk hypothesis, as introduced by a French mathematician Louis Bachelier
in 1900, states that stock prices are random, and the dynamics of or changes in the stock prices
are like the steps taken by a “drunk”, and therefore are unpredictable. This is why the EMH is
sometimes referred to as the Random Walk Theory (RWT). The EMH states that the prices
already reflect all the available information about a stock and adjust rapidly to new information.

This information contains historic prices, other types of information, as well as future

53




“Using macroeconomic variables in the prediction of stock market indices:
A theoretical and empirical assessment within BRICS and selected developed economies.”

expectations, which are unknown. The latter seeks to explain the EMH’s feature of the RWT
by positing that the new information drastically and significantly moves the stock prices, and
this new information is unknown and occurs at random, making future movements in stock
prices unknown and moving randomly.

Moreover, it is impossible to outperform the market by picking undervalued stocks and
selling overvalued stocks, as the EMH also states that there are no undervalued and overvalued

stocks that generate abnormal profits in the market.

Furthermore, the EMH also assumes that the information is widely available to all
investors and fund managers and is used to analyse the economy and markets, when making
trading decisions. Events, such as major lawsuits, accidents, labour strikes, etc., are generally
unpredicted, have major impact on stock prices and occur at random, but when they occur, they
are quickly broadcasted to investors, and the investors quickly react to any new available
information.

Basically, one can say that the EMH is a full reflection of all available information,
implying that abnormal profit is unattainable regardless of the investment strategies employed.

The EMH can formally be explained through the following equation:

ut x= ut (3.1)

The left-hand side represents a set of relevant information that is available to the
investors at a given time “t”. The right-hand side is the set of available information that is used
to price assets at a given time “t”. The equivalence of these two sides implies that the market

1s efficient and the EMH is true.
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Fama (1970) distinguishes between three different forms of market efficiency, which
are based on the level of information available to or used by the market. These three forms are
described below:

The Weak Form Efficiency asserts that the current price of the stock fully reflects or
incorporates information that is contained the historic price only. This means that extra
income cannot be earned using investment strategies that are solely based on the historic
prices only. This implies that the mechanisms of the technical analysis cannot work, since
they rely exclusively on the past historic trading data to forecast the future price
movements. In orders words, it means that today’s asset prices fully incorporate all relevant
history or past information, i.e. trading volume, security dividends, etc.

The Semi-Strong Form Efficiency states that the current asset prices not only incorporate
information related to historic prices, but also extend to public information, such as news,
accounting reports, company management, analysts’ recommendations, patents, products
of the company, etc. The public information also relates to the company’s performance,
macroeconomic factors, expectations, such as GDP, interests rates, exchange rates, etc.
The Strong Form Efficiency extends the information to further include the private
information that is held by corporate insiders, such as fund managers and executives of the
corporation. This makes the aforementioned form of the EMH the strongest, as it includes
all the information already contained in the two previous forms (the historic prices and the
public information), as well as additional private information.

Fama (1991) stresses that the EMH and its forms are mostly used as guidelines rather
than facts. It is costly, as Alshogeathri (2011) suggests to undertake a research of the strong

form of a market, as the acquisition of the private information requires more financial inputs.
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From an economic standpoint, an efficient stock market assists with the efficient
allocation of economic resources. For instance, if the shares of a financially poor company are
not priced correctly, new savings will not be used within the financially poor industry. In the
world of the EMH, the level of asset price fluctuations, or volatility, fairly reflects underlying
economic fundamentals. Along these lines, Levich (2001) argues that policymaker’s
interventions may disrupt the market, and cause it to be inefficient. In the literature, the three
forms of the EMH are usually used as guidelines rather than strict facts (Fama, 1991). Besides,
most empirical studies have examined the EMH in its weak or semi-strong forms, partly
because the strong form is difficult to measure, and there is a high cost associated with

acquiring the private information (Timmermann and Granger, 2004).

3.1.2 Capital Asset Pricing Model (CAPM)

The notion of risk is one of the main findings of Markowitz (1952). Sharpe (1964)
extends the work of Markowitz (1952) by developing a Capital Asset Pricing Model (CAPM)
for the determination of the required rate of return on an investment. CAPM indicates that the
return on an investment and the risk involved in assimilated action evolve concomitantly.
CAPM takes into account two types of risk: systematic risks and unsystematic risks.
Specifically, the innovation of the model of Sharpe (1964) is the introduction of the concept
of beta, which is a measure of the systematic risk. CAPM considers systematic risk to be the
only risk influencing the level of return on an asset. Thus, the model rejects the notion of
unsystematic risk as suggested by Markowitz (1952), finding it irrelevant.

CAPM is based on a series of assumptions stated below:
1. The investor is only interested in the variance and the mean of the investment return.
ii.  Investors cannot influence the market.

iii.  The cost of access to information is equitable and fair for all investors.
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iv.  There is no levy of tax or commission to pay.
v.  Each investor is intellectually capable of analysing and interpreting information as it
arrives.
Lintner (1965), Mossin (1966) and Black (1972) each propose a single factor model
as an extension of Sharpe’s (1964) model, grounded on the idea that only the systematic risk
factor should be used to calculate the risk of the assets (beta), rather than the unsystematic risks,

which should not affect the decision of the investor.

However, certain assumptions emanating from CAPM, considered being inconsistent
with the reality, led researchers to develop an alternative way to approach CAPM; one which
takes into account the reality of the financial market and incorporates several other risks
affecting assets returns.

The Capital Asset Pricing Model (CAPM) is a model, developed by William F. Sharpe
and John Lintner, used to determine the theoretical required rate of return using the beta and
the market return of an investment to its expected risk. The CAPM classified risk into two
types; Systematic and Unsystematic Risks. The Systematic Risk (Undiversifiable Risk) is
also known as the market risk and is considered to affect all classes of investments. This type
of risk could be either economic or political or be a natural disaster. One significant type of
systematic risk is inflation, which results in lower real return of investments. The Unsystematic
Risk (Diversifiable Risk) is a company specific risk that affects only the company, such as
management crisis, etc. This type of risk can be minimised by investing in different sectors, in
different companies or in different asset classes, such as bonds and stocks, with negative
correlation coefficients resulting in highs of assets being offset by the lows of these negative
correlated assets. This implies that the total risk of an asset equals the sum of the systematic

risk and the unsystematic risk.
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The CAPM only considers the asset’s sensitivity to the Undiversifiable or Systematic
risk, often represented as the Beta (), and suggests that the investor’s cost of equity capital is
determined by the Beta. The equation for the CAPM is:

rt=rf+1rp@3.2)
rt=rf+[B *x(rm—1rf)] (3.3)

Where 1t is the required return, rf is the risk-free rate, rp is the risk premium, rm the
market return and 3 the systemic risk.

The ‘Beta* (Market Return — Risk-Free Rate)’ in the equation is the required return
on stocks above the risk-free rate, as stocks normally have certain amount of risk. Hence, this
term is referred to as the risk premium of stocks. This risk premium is the return on the stock
to compensate investors for the additional risk of holding stocks over holding risk-free treasury.
As different stocks have different level of volatility, the risk premium also differs. If the Beta
is greater than one (1), the risk premium increases, and if the Beta is less than one (1), then the
risk premium decreases (direct relationship). But when the beta equals to one (1), the risk
premium of the stock equals to the risk premium of the market.

In summary, the CAPM considers two types of risk that affect investment performance
in the capital market. These two risks are the systematic and the unsystematic risks. But, as the
unsystematic risk can be diversified away, the CAPM incorporates only the systematic risk in
its model and names it Beta. This Beta represents the degree of sensitivity of an investment to
macroeconomic factors. Under the CAPM model, the entire macroeconomic risk factors or
variables are classified under one single ‘Beta’, thereby making the CAPM a single factor

model.
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3.1.3 Arbitrage Pricing Theory (APT)

The Arbitrage Pricing theory, unlike CAPM, considers the unsystematic risks. This
model shows how the price of a stock is determined in reference to multiple risks. The arbitrage
price theory (APT) is developed by Ross (1976), and is a generalisation of the model of Sharpe
(1964). While CAPM suggests that only a single factor influences the stocks, APT supports the
idea that several factors determine the return on an investment, with particular attention to
macroeconomic forces. Ross (1976) proposes a new approach to determine the price of a stock,
and asserts that the return on an investment is a linear combination of macroeconomic factors.

The model is presented as follows:
R, =R;+BX+¢& (3.4

where R, is the return on an asset at a determined time, Ry is the risk-free interest rate
or expected return at a given time, B is the measure of the sensitivity of the stock to each
economic factor, X is a vector of the predetermined economic factor or systematic risks and &,
the errors term, is the unsystematic risk associated with the asset that cannot be diversified.

Moreover, it is important to underline that, as in case of CAPM, the APT model also
assumes that over the long run, systematic risk becomes the main factor influencing the stock
return. It also embraces the assumption of CAPM that investors are fully diversified. However,
unlike CAPM, the APT theory develops a linear relation between the factors influencing the
stock and the return on it. According to the APT theory, every asset bears the influence of a
particular group of factors and reacts differently to each of the factors.

The Arbitrage Pricing Theory is the law of one price, as it states that a risk-less or risk-
free profit can be earned, if only two identical products are sold at different prices in the market.

This can be done by buying the item or stock at a low price and selling it at a higher price. This
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process continues until the price discrepancy disappears. The law of one price applies to both
the return and the risk of a stock, because if there are two stocks or a portfolio of stocks that
are not identical, but have identical return and risk, then they should cost the same. This coheres
with the CAPM, as it states that the expected return on a stock or an asset is proportional to its
risk.

The APT puts emphasis on the systematic risk of an investment, as it is derived from
macroeconomic factors, which significantly affect the overall economic activities of the state,
e.g. inflation, interest rates, etc. However, the systematic risk is an undiversifiable risk and
cannot be eliminated through diversification, resulting in investors investing in stocks and
assets that have an expected return commensurate with their systematic risk. Since the beta
measures the different sensitivities of assets to systematic risk, a factor beta can be calculated
for each of the different types of the macroeconomic risk factors illustrating the percentage
change in the expected return for a unit change in each of the macroeconomic risk factors.
These factor betas can be solved through regression analysis of historical changes in the
expected rate of return for a given change in the systematic risk factor.

The expected return under the APT model in case of one macroeconomic risk factor
can be calculated as stated below:

E(R{) = Ry + b1F,(3.5)

Where E (R, ) is the expected return for the ‘1” security, Ry is the proportion of the risk-
free security, F; is the risk premium for the macroeconomic factor ‘1’ and b, is the degree of
the sensitivity of the return compared to a unit change in the risk factor (b, F;=risky asset).

The APT, being a multi-factor model, is the law of one price, as it shows where risk-
free profits can be earned, if two identical goods are sold for different prices. The APT breaks

down the systematic risk into multiple factors resulting in multiple Betas as opposed to the
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single factor model of the CAPM with just one single Beta. This research concludes that the
APT assumes the markets to be frictionless and competitive, and that the large number of
financial asset returns (excess) can be modelled as a linear function of a small number of factors

plus an idiosyncratic term.

3.1.4 The Development of CAPM & APT from the Markowitz Theory

The theories discussed in the previous sub-chapter, especially the CAPM and the APT,
were developed as extensions of the Markowitz theory based on its ‘efficient frontier’ and
‘asset risk’. This sub-chapter briefly discusses the establishment of the Markowitz theory, also

known as the Modern Portfolio Theory, and how other theories were developed from it.

The Modern Portfolio Theory, as developed by Harry Markowitz in 1952, is the basis
on which almost all the other recent portfolio diversification models and asset theories are
developed. The Modern Portfolio Theory, commonly known as the Markowitz theory, asserts
that the stock market returns are represented by normally distributed random variables with
their variances and standard deviation indicating the quantifiable risk (Markowitz, 1999).

Investors were still aware of the benefits of diversifying their portfolio to minimise their
risks while still preserving an adequate amount of returns prior to the ‘birth’ of Markowitz
theory. Markowitz (1952) formalises the problem of choosing an investment portfolio by
assuming that the investor optimises his investments by taking into account not only the
expected return on the portfolio, but also the risk measured by the variance of profitability. An
equity portfolio that offers a couple of better risk-returns individually can illustrate this.

A low correlation between individual stocks leads to a better relationship between the
risk and return. The theory of Markowitz (1952) is considered a tool to identify a portfolio

that guarantees a return on an investment at a given level of risk. It also supports the idea that
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if an investor holds two risky assets, it is possible to reduce the portfolio risk lower than the
average attached to the individual assets.

Markowitz theory further clarifies that an asset’s risk refers to the possibility that the
actual future returns will be different from the expected returns, or the probability that
unexpected events will occur. His theory also innovates that the measurement of the risk related
to an asset is attached to the standard deviation (variance) of the asset. Markowitz’s (1952)
model explains that investors are inclined to choose a portfolio that minimises the variance of
the portfolio return at a given level of expected return, or maximises the expected return given
a specific level of risk (the variance). Hence, the Markowitz model is known as the "mean-
variance model”. It assumes that investors are efficient and risk averse. He further illustrates
that the portfolio selected depends mainly on the investor's risk-return utility function.
Therefore, investors choose portfolios only for a single period of investment and focus on the
mean and variance of their investment return, meaning they choose a portfolio at time t-1,
which produces a stochastic (determined randomly) return at time t.

Finally, Markowitz qualifies risk into systematic and unsystematic. The systematic risk
is caused by factors affecting the markets as a whole (interest rates, inflation, etc.), and the
unsystematic risk is the risk the is unique to the firms (strikes, losses in operation etc.).

Sharpe (1964) and Lintner (1965) developed Markowitz model, which depends on the
trade-off between the risk and return, and introduced their model, the CAPM, with two
additional assumptions, which are the following; availability of the borrowing and lending at a
risk free rate; and the homogeneity of the investors’ expectations, which implies that all
investors have similar expectations resulting in the estimation of identical probability

distributions for future returns. This means that the CAPM theory incorporated all the
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assumptions of Markowitz theory. Thus, the CAPM is built on the notion of risk, which
identified by Markowitz theory.

The CAPM theory assumes that the risk-return profile of a portfolio can be optimised.
An optimal portfolio showcases the lowest possible risk level for a given return. The optimal
portfolio must comprise of each and every asset, since each additional asset introduced into the
portfolio further diversifies the portfolio. Hence, all such optimal portfolios, that is, one for
each level of return, comprise the efficient frontier. Thus, a portfolio of assets is considered
‘efficient’, if it has the best possible expected rate of return at its given risk rate, which is

represented by the standard deviation of the portfolio's return.

The Figure 3.1 below shows risk-return trade-off for all the combinations of assets.
Every possible combination of risky assets is plotted in the risk—expected return space, and the
collection of all such possible portfolios defines a region in this space. This region or space is
the opportunity set, in case the possibility to hold a risk-free asset is absent. The positively
sloped top boundary portion of the hyperbola is known as the "efficient frontier", as illustrated
by Markowitz theory. In case of the presence of the risk-free asset, the opportunity set becomes
larger and its upper boundary, which is the efficient frontier, becomes a straight-line segment
emanating from the vertical axis at the value of the risk-free asset's return and tangent to the

risky-assets’ only opportunity set as illustrated in Figure 3.1
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Figure 3.1: Risk-Return Trade-off
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The mentioned discussion summarises how the CAPM developed using the Markowitz
theory. The CAPM developed further by incorporating two additional assumptions and
building on the notion of the ‘systematic risk’ identified by the Markowitz’s theory. Several of
the CAPM assumptions have been criticised, for example ‘there are no taxes and no transaction
costs’, for not complying to the reality. In addition, the assumption of homogeneous
expectations has also been criticised; because investors are believed to have divergent
expectations, apply various investments holding periods, differ in respect of their decision-
making processes, etc. The Capital Asset Pricing Model has run into several other roadblocks,
such as Roll's (1977) suggestion that the CAPM is not a testable scientific theory. He further
argues that a plethora of empirical anomalies that provide empirical evidence indicate that the

usual market proxies are not mean-variance efficient.
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Ross (1976) introduces the Arbitrage Pricing Theory (APT) as an alternative to the
CAPM. The APT has the potential to overcome CAPM’s flaws and weaknesses because it
requires more realistic and fewer assumptions to be generated by a simple arbitrage argument.
Its explanatory power is potentially better than that of the CAPM, since it is a multifactor
model. The APT’s core idea is that only a small number of systematic risk factors affect the
long-term average returns of securities. As a multi-factor model, the APT allows an asset to
have many measures of systematic risk rather than just one, as illustrated by the CAPM theory.
Each of this risk measures captures the sensitivity of the asset to the corresponding pervasive
factor.

If the factor model holds exactly and assets have no specific risk, then the law of one
price implies that the expected return of any asset is a linear function of the other assets’
expected rate of return. Elsewhere, arbitrageurs would be able to create a long-short trading
strategy that would generate positive profits at no initial costs. Gilles and Leroy (1990) argue
that the APT relates the expected rate of return on a sequence of primitive securities to their
factor sensitivities, suggesting that factor risk is critically important in asset pricing. The APT
captures some of the non-market factors that cause securities to move together. It rests on the
hypothesis that the equity price is influenced by limited and non-correlated common factors
and by a specific factor that is totally independent from the other factors. Groenewold and
Fraser (1997) believed that the main empirical strength of the APT is the freedom that it gives
the researcher to select whatever factors provide the best explanation for the particular sample
at hand.

Summarising, it is worth mentioning that in spite of its shortcomings, the MPT has
established itself as the father of the modern financial theory and practice. The main arguments

of MPT is that the market is difficult to beat and those, who successfully beat it, are the ones,
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who effectively and efficiently diversify their portfolios and take above-average investment
risks. The model is just a tool, perhaps the biggest hammer in one’s financial toolkit. Markowitz
theoretical conclusions have become the springboard for the development and establishment
of other theories and analysis in the field of the portfolio theory. Please see Appendix 2

(volume 2, page 16-17) where the various multiple factor models are presented.

3.1.5 Keran Theory

The variables selection is this thesis follow the Keran (1970) theory which is described
in this sub-section. Keran’s (1970) theory is formed of two types of variable: endogenous and
exogenous. The crucial difference between an endogenous and an exogenous variable in an
econometric model is that exogenous variables are not systematically affected by changes in
the other variables of the model, especially by changes in the endogenous variables. In other
words, the endogenous variables are known to be dependent variables, while the exogenous
variables are known as the independent variables.

The Keran’s (1970) graph presented on the next page, extrapolates the idea that
government policies affect endogenous variables that will also influence stock prices.
Justification, theoretical and empirical methods of the selected variables will be the subject of
the chapters below. The diagram presents four exogenous variables, namely corporate tax,
changes in spending, changes in nominal money and potential output. The endogenous

variables comprise eight variables.
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Figure 3.2: Keran (1970) Price Determination Diagram
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The Keran (1970) variable selection theory is a perfect guide to this research, as it has
illustrated how external and internal information or factors affect the overall performance of
the stock market through the above diagram.

According to Dritsaki (2005): “The most important thing in selecting macroeconomic
variables is to preserve that those variables would objectively reflect not only the general
situation in the country’s economy but also the financial status of the country”.

It is widely accepted that the business cycle and stock returns are closely linked.
Previous studies have presented the business cycle in terms of frequent variations in the level
of economic activity over a certain period of time. They have also divided the business cycle
into stages such as expansion; peak; contraction; trough; recovery. The duration of the business
cycle should last for a period of between three and five years. However, studies have
demonstrated that expansions will last around 44.8 months, while recessions will be of around
11 months. The theory behind the business cycle is that anyone, who can determine
macroeconomic variables capable of detecting change in the business cycle, can use them as
good indicators of stock price volatility. Anderson and Carlson’s (1970) initial model was
aimed at framing the possible linkage between macroeconomic variables and stock prices.
Their work has been extended by Keran’s (1970) model, showing the stock price diagram as

presented by Keran (1970).

3.2. Adopted Theoretical Framework

The EMH is said to be a full reflection of all available information, and investors’
risk preferences help us to determine how the market reacts to this information. Thus, any
test of the EMH is a test of both market efficiency and investors’ risk preferences; this makes
the EMH not well defined and empirically refutable hypothesis. This is where other asset

pricing theories, like CAPM and APT, come into the picture. These two theories are based
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on the fact that the market must be efficient, and are built on the EMH property. The CAPM,
being a single factor model, makes it difficult for fund managers and investors to determine
how much effect a single macroeconomic risk factor has on the investment. This problem is
solved by the APT framework. The APT is introduced as an alternative to CAPM and states
that identical stocks must have identical prices, otherwise a risk-less profit can be earned.
Moreover, the APT is a multifactor model.

This research hypothesises the selected developed economies to be at the ‘semi-
strong form’ of the EMH, as it is obvious that historic prices and public information about a
company’s stock are available to every investor, but the private information may be delayed.
The research also hypothesises that the five BRICS countries, used in this research, proved
to be at the ‘weak form’ of the EMH, because countries like South Africa, India etc., with
high level of corruption and manipulation of public information by companies and even by
government offices, make it impossible for the market to be at the same level of market
efficiency as it is for the developed countries. This implies that the research will focus only
on the ‘weak form’ and ‘semi-strong form’ of the EMH market efficiencies.

The aforementioned hypotheses are also tested through the variance ratio test for
random walks, which examines the predictability of time series data by comparing the
variances of differences of the stock market indices over different intervals. The variance
ratio tests are carried out under different sets of null hypothesis assumptions: the strong
assumption of the random walk being i.i.d. Gaussian with constant variance, i.e.
homoskedastic random walk hypothesis, as well as heteroskedastic random walk hypothesis
with weaken i.i.d. assumption allowing for fairly general forms of conditional
heteroskedasticity and dependence (the martingale null). The wild bootstrap approach is also

applied. The results of the tests (Appendix 3, Volume 2, pages 18-27) indicate that we
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strongly fail to reject the null hypothesis of a random walk in case of all the developed
countries, complying with the assumptions of semi-strong efficiency.

For the BRICS countries, we strongly fail to reject the hypothesis of a random walk
for Brazil, India and South Africa, but reject the joint hypothesis (through maximum |z
statistic) and individual hypothesis with lag 2 for Russia, and all the joint hypotheses and
individual hypothesis with lags 5 and 10 for China. Thus, the results also comply with the

assumption of the weak form of the efficiency.

Going further, this segment of the thesis concludes that all the four theories — EMH,
CAPM, APT and Keran Theory have certain common characteristics of importance for this
research. These common characteristics are: The Weak Form of EMH, the Semi Strong Form
of EMH, the Systematic Risk (Beta), known as the risk factor described in the CAPM, and
the APT and the Keran Theory for the selection of the indicated macroeconomic variables
are linked with stock price fluctuation.

However, this research does not use all the features of EMH and CAPM, but applies
the whole structure of the APT along with the Keran Theory. The Strong Form of the EMH
is not relevant here, as the research hypothesised that the market cannot be strongly efficient.
Furthermore, the microeconomic characteristic of the CAPM, the unsystematic risk, is also
not relevant to this research, as the research is based on the macroeconomic scale. Building
on the APT, which allows for the use of several macroeconomic variables as risk factors, the
researcher employs the Keran Theory as a theoretical means or base for the selection of the
utilised macroeconomic variables. This is because, the Keran Theory, unlike some other
financial economics theories, has a direct link to stock price fluctuations and so to stock
market indices. The VENN diagram, Figure 2.2 considering these four theories o