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1 INTRODUCTION

An accurate estimate of expected returns is crucial for the profitability of investments. The
returns variability that causes uncertain profitability and determines the risk associated with
investments is of similar importance. This variability is generally measured by the standard
deviation of returns over a specified time period. In addition, in the case of a portfolio of sev-
eral investments, the co-movement of the volatility of the investment returns is important to
the portfolio optimization process. Consequently, the volatility of financial instruments is of
interest to both academics and investors.

In statistics, the expected mean value of continuously compounded returns is specified as a
first moment of the return distribution, whereas the second moment is the variance. These
two moments of the return distribution are the main issues of interest in this doctoral disserta-
tion. I particularly examine the effect of a financial crisis on returns and the volatility of the
financial instruments. In addition, the third and fourth moment of the distribution are exam-
ined to forecast stock market futures and index returns variance. I utilize the distributional
properties of the measured realized variance series, that is, asymmetry and shape respectively
in my forecasts.

The four articles of this dissertation examine returns variability during the recent financial
crisis. Each of the articles uses time series models in its examination. Considering that the
estimated models are fitted to the times series in attempt to capture features of the data implies
that the method used are applicable in general. The data used in these studies is possible to
characterize as highly volatile but still has relatively long and stable periods. Hence, the high
volatility in financial crisis is the research interest in this doctoral dissertation. The first article
examines the outperformance of hedge funds on the broad level, considering the returns in
the context of aggregated emerging hedge funds with a geographical focus. The second arti-
cle considers the conditional variance—covariance structure of 50 stock market index returns.
It investigates the level of variance of the index returns from six different regions during the
financial crisis. The third article uses the S&P 500 index and futures intraday observations for
the variance forecasts. To improve efficiency of the volatility forecasts the realized variance
distribution asymmetry and shape in optimized structure of the time series model is utilized.
The fourth article examines the hedging performance of the estimated time series models. To
hedge the risk exposure of the currency portfolios the correlation between the spot and futures
is used during the low and high volatility periods.

The contribution of the articles constituting this doctoral dissertation is to show the im-
portance of information that affects the efficiency of investment portfolios. Obviously, infor-
mation of profitability of investments in the investment portfolio allocation decision is im-
portant. Also, it is shown the importance to take into account other essential aspects in the
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financial decision making. Consequently, this doctoral dissertation extends the work of Ma-
heu and McCurdy (2004), Cappiello, Engle and Sheppard (2006), Christoffersen, Jacobs and
Jin (2014) by examining the level of volatility, efficiency of used data in volatility forecasting
and method used to estimate covariance of the financial instruments. Common for these stud-
ies are assessments of profitability of investment portfolios, diversification benefits and in-
formation that affects covariance of the financial investments. In this doctoral dissertation the
issue of information is approached by examining the statistical moments of the returns distri-
bution during the financial crisis period. Specifically, the research acknowledges the im-
portance of information content to the returns of financial instruments during highly volatile
periods. Each of the articles uses time series models to identify the information content of the
data used. To account for returns variability the resulting information efficient volatility esti-
mates are beneficial also in risk management, option pricing and for hedging strategies.

The first article examines the information content by focusing on hedge fund managers with
considerable expertise in their chosen market. These portfolio managers, who are focused
geographically on emerging hedge funds, have an information advantage that results in im-
proved investment performance. This means investors invest in better performing emerging-
market hedge funds, hence facilitating more profitable portfolio allocation decisions. In the
second article, the information content of 50 index returns is compared to estimate the condi-
tional correlations. For the dynamic conditional correlations, the variance—covariance struc-
ture of the index returns is used. In the third article, the information content of intraday returns
is used to measure the realized variance. In order to improve efficiency of the volatility fore-
casts the measured realized variance series is utilized in the optimized structure of the
ARFIMA model. The rating of efficiency is based on the assumption that the predicted vola-
tility encompasses all relevant information of the future volatility. The fourth article investi-
gates the performance of the time series models applied to hedge the risk exposure of curren-
cy portfolios. The estimation results indicate superiority of the of the bivariate Copula-
EGARCH-DCC model in portfolio variance reduction. Hedging efficiency can be attributed
to the information content of the realized variance estimators included in the variance equa-
tion of the model.

Prior research has examined the volatility of financial instruments and the related informa-
tional efficiency (e.g., Jiang & Tian, 2005; Becker et al., 2006, Wu et al., 2015). Numerous
models have been developed to address volatility including examples to forecast volatility,
price options, and those used for risk evaluation. In addition, the information content of the
implied volatility inferred from the option prices has been examined (e.g., Canina & Figlew-
ski, 1993; Fleming, 1998). In their research, the predictive content of the implied volatility
relative to historical conditional volatility has been considered. This area of research of the
information efficiency is commonly related to improvements in the investment portfolio se-
lection and volatility forecasts (e.g., Cao & Jayasuriya, 2011; Chung et al., 2011; Bordignon
& Raggi, 2012).
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Numerous studies have examined financial asset returns in volatile periods. Abugri and Dutta
(2009) examine investment performance differences of hedge funds before and after crisis
period. They report that for the post-crisis period the performance of emerging-market hedge
funds did not differ from advanced market hedge funds. Ehrmann, Fratzscher and Rigobon
(2011) examine the transmission of financial shocks between the U.S.A. and the Eurozone
area over the period 1989-2004. They find evidence of domestic and international shock
spillovers within different asset classes and across financial assets. Several studies examine
the effect of the financial crisis on asset returns (e.g., Baba & Packer 2009; Clements et al.,
2014) and particularly the effect of the crisis on volatility. In addition, many studies share
common subjects, such as how the advent of new information is considered an information
shock to the financial markets. The arrival of new information and changes to the volatility of
returns of financial instruments is the subject of several studies (e.g., Kumar, 2013; Ma &
Wohar, 2014; Puy, 2016).

The remainder of the introduction is organized as follows. Section 2 discusses the impact of
information on returns volatility and the relation of volatility and the interdependence of the
financial markets. Section 3 introduces the effect of the global financial crisis on asset returns
and cross-market correlations. Section 4 presents the summaries of the three constituent arti-
cles, and finally, section 5 unites the discussion of the subject of this dissertation.
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2 VOLATILITY IN THE FINANCIAL MARKETS

2.1 Impact of heterogeneous news flow on asset returns volatility

This section introduces the concept of volatility and the impact of information arrival on mar-
ket uncertainty. In earlier studies, Ederington and Lee (1993) examine information and the
effect of uncertainty on interest rates and foreign exchange futures markets. Maheu and
McCurdy (2004) examine the dynamics of volatility and the importance of the information
arrival process on the price movements of financial assets. Obviously, the impact of new in-
formation causes uncertainty and has serious consequences for financial markets during a
crisis period (e.g., Bartram & Bodnar, 2009; Dooley & Hutchison, 2009; Billio & Caporin,
2010; Chudik & Fratzscher, 2011; Schwert, 2011; Syllignakis & Kouretas, 2011). Therefore,
the impact of financial market volatility on investment decisions such as derivative pricing,
risk management, and portfolio selection should be taken seriously.

The uncertainty known as a risk is measured by the standard deviation of continuously com-
pounded returns of a financial instrument over a specified time period. Volatility is generally
referred to as the standard deviation of returns in the literature. Typically, volatility is calculat-
ed from a time series of historical market values or derived from the market price of a deriva-
tive (see e.g., Christensen & Prabhala, 1998; Day & Lewis, 1992). Bollerslev (1986, 1990)
introduced the generalized autoregressive conditional heteroscedasticity (GARCH) model to
estimate conditional volatility in financial markets. The success of the model in capturing in-
formation content for conditional volatility estimation led to the development of several ex-
tensions of the model, such as multivariate and asymmetric variance models. The GARCH
model showed its superiority in volatility estimation over the traditional unconditional models
(see e.g., Kroner & Sultan, 1993; Chakraborty & Barkoulas, 1999; Lien et al., 2002).

Harry Markowitz (1952) in his seminal work of Modern Portfolio Theory (MPT) states that
an investor’s decision is based solely on the first and second moment of a probability distribu-
tion, that is, the mean and the variance.” The selection of asset proportions for the portfolio of
investments requires that the expected risk-return relation is optimized. To make successful
investment decisions, it is essential to capture all relevant information to estimate the asset
expected return and variance.

? The theory assumes that the asset retums are normally distributed random variables.
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2.2 Correlation in the financial markets

This section introduces the unconditional and conditional correlation functions commonly
used to describe the interdependence observed in the financial markets (e.g., Hon et al., 2004;
Syllignakis & Kouretas, 2011), and the constant conditional correlation (CCC) model pro-
posed by Bollerslev (1990) and the dynamic conditional correlation (DCC) model by Engle
(2002) are also worthy of mention. Several procedures exist to aid correlation estimation,
hence a brief review of fundamentals is presented below.

The Pearson product moment correlation measures linear dependence between two covari-
ance stationary random variables. As an example, the variables x and y over a specified time
period at time ¢, the time-invariant unconditional correlation is defined as

(1) D — E(xe—E(xp))(ve—EWY))
BV B (x—E () E(r-EO0)”

Linear dependence can be expressed as a conditional on a previous information set. For the
variables x and y at time #+s conditional on information available at time ¢, the conditional
correlation is defined as

Q) p _ _ECoees—E@eas) ) (Ve+S—E i)
LyLs/t E(xt+s_E(xt+s))2E(Yt+s_E(J’t+s))2

Bollerslev (1990) introduced the constant conditional correlation (CCC) model, where the
correlation of the matrix R is a time-invariant constant correlation between each pair of varia-
bles. The covariance matrix is defined as

()  H;=D.RD;, where D, = diag(,\/H;)

is a diagonal matrix of time-variant standard deviations.

Engle (2002) introduced the two-step procedure for the time variant conditional correlation
estimation, defined as follows

4  H = D.R.D;, where D, = diag(,\/H;)

is a diagonal matrix of time-varying standard deviations, R; is a conditional correlation ma-
trix of the standardized residuals from the first-step estimation and is obtained as follows,



6 Acta Wasaensia

®) R, = diag(Qt)_l/zQtdiag(Qt)_l/z

(6) Q=0A-a- ﬂ)é tag_ 161+ P01,

where  is the N X N matrix constructed from the unconditional covariance of standardized
residuals &;.

The advantage of the DCC model is its ability to capture the dynamics of the covariance be-
tween variables (e.g., Bauwens et al., 2006; Pelletier, 2006; Christoffersen et al., 2014). This
property can be seen as the model’s superiority over the CCC model. However, some con-
troversial results suggest an outperformance for the constant correlation model (see Baillie &
Myers, 1991; Kroner & Sultan, 1993; Park & Switzer, 1995; Choudhry, 2004).

2.3 Realized variance

This section introduces the concept of realized variance of returns that both academics and
practitioners utilize in risk estimation. The asset returns variance or its square root, the stand-
ard deviation, is a common measure of risk. Generally, high-frequency observations comput-
ed as a sum of squared intraday returns are used to measure realized variance (Andersen &
Bollerslev, 1998; Barndorff-Nielsen & Shephard, 2002). Intraday returns within a defined
time interval, such as one hour, a minute or a number of seconds can be used. The efficiency
of the risk measure is commonly attributed to the information content, that is, whether the
measured volatility incorporates all relevant information on the underlying asset return’s vari-
ability (see e.g., Jiang & Tian, 2005; Becker et al., 2006, 2007).

The general approach found in the literature to estimate volatility involves modeling the loga-
rithm of the realized variance series directly in the autoregressive fractionally integrated mov-
ing average (ARFIMA) model (Andersen et al., 2001, Areal & Taylor, 2002; Andersen et al.,
2003; Martens & Zein, 2004). The long memory propetrties inherent in the logarithm of the
series in process of the model are utilized. Another method is to include measured realized
variance series as an external additional explanatory variable in some already existing volatili-
ty model, such as the GARCH model (Martens, 2002; Zhang & Hu, 2013). In these studies,
the realized variance series property to incorporate information for more efficient volatility
estimates is generally utilized.

The autocorrelation effect on the realized variance has been widely investigated. The market
microstructure effect, such as the effect of non-synchronous trading, bid-ask spread, and dis-
creteness of the data causes bias to the measured realized variance series. The bias in turn ad-
versely affects the accuracy of volatility estimates. Microstructure effects are not common at
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lower frequencies within the defined time interval, for example daily or weekly observations.
However, autocorrelation at higher frequencies is very common (Stoll & Whaley, 1990;
Zhou 1996; Campbell et al., 1997; Hansen & Lunde, 2006).

Extant research addresses various methods available for estimating volatility in the context of
realized variance (Zhou 1996; Campbell et al., 1997; Hansen & Lunde, 2006; Bandi & Rus-
sell, 2008; Andersen et al., 2011). The object of the current research is to measure volatility
efficiently to obtain accurate estimates of the underlying asset returns variability. In highly
volatile financial periods such as during a financial crisis or in more tranquil periods, it is es-
sential to achieve accurate estimates of volatility for profitable financial decision making.
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3 IMPACT OF THE FINANCIAL CRISIS ON ASSET RETURNS

3.1 Asset returns in volatile markets

This section introduces empirical findings on and the implications of the global financial cri-
sis on asset returns. The effect of the financial crisis has been widely reported, for example,
research has examined the effect on stock markets (e.g., Kenourgios et al., 2011), foreign ex-
change markets (Baba & Packer, 2009; Melvin & Taylor, 2009; Fratzscher, 2009) and fixed
income markets (Dwyer & Tkac, 2009; Acharya et al., 2009; Hartmann, 2010). The volatility
of expected returns is commonly associated with the risk of returns. Investors expect to be
compensated for bearing the risk of uncertain returns, suggesting that the level of returns is
dependent on its variance. Recognition of this phenomenon prompted substantial interest in
the variance-in-mean model (Engle et al., 1987) that enables the risk-return relationship of the
financial instruments to be estimated simultaneously (French et al., 1987; Bali & Engle,
2010).

Accurate estimates of an expected returns, volatility and recognition of the risk-return relation
are essential for investors’ financial decision making. In addition, the literature cited above
documents increased volatility in the financial markets during crisis periods. In addition, the
co-movement of the market’s volatility adversely affects diversification benefits, which are
observed especially in the equity markets (Braun et al., 1995; Christiansen, 2000; Cappiello et
al., 2006). Hence, several studies have specialized in modeling time-varying dynamics pur-
posefully to account for the changes in variance and the co-movement of markets in the vola-
tility estimation (e.g., Engle & Colacito, 2006; Keamey & Poti, 2006; Syllignakis & Kou-
retas, 2011).

The interdependence of international financial markets gave rise to several studies examining

cross-market spillover effects, and the development of multivariate autoregressive models.
The Vector Autoregressive (VAR) model is utilized for the initial examination of financial
markets (Cha & Cheung, 1998; Janakiramanan & Lamba, 1998). Hamao et al., (1990) esti-
mate the univariate GARCH-in-mean model to examine the spillover effect between the
U.S., UK, and Japanese stock markets. The multivariate GARCH models allow for the mod-
eling of causalities in variances. In the model estimation a positive semi-definite covariance
matrix is not guaranteed and the problem related to a huge number of parameters is recog-
nized. However, to resolve the problem, Bollerslev et al. (1988) introduced their VECH
model and Engle and Kroner (1995) developed the BEKK model to ensure the positivity of
the covariance matrix with a reasonable number of the parameter estimates.
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3.2 Effect of the crisis on cross-correlation of the financial markets

This section introduces the effect of the recent financial crisis on the correlations of the global
financial markets. Previous studies show that a financial crisis intensifies the volatility of the
market where the crisis originates and causes a contagion effect to other financial markets.
The contagion effect can be inferred from a statistically significant correlation relationship
between markets that can be observed during the crisis period. A high incidence of cross-
market relationships is referred to as a contagion that influences the dynamics of the financial
markets (e.g., Lee & Kim, 1993; Bartram & Bodnar, 2009; Syllignakis & Kouretas, 2011.)

Accurate estimates of dynamic correlation are important to investors, for example in their
decisions on portfolio hedging. In addition, owing to the effect of the crisis, it is interesting to
analyze the transmission direction and the duration of the contagion. Briefly, the concept of
information flow, first introduced by Ross (1989), reveals the properties of the dynamics of
the volatility and the effect of contagion. The multivariate generalized autoregressive condi-
tional heteroskedasticity GARCH model and its several varieties can be utilized to model
dynamics of the returns variability and the interdependence of the financial markets
(Bollerslev, 1986, 1990.)

Futures contracts are utilized to minimize variance in a hedged portfolio. The number of con-
tracts required for an efficient hedging strategy depends on the estimated variance of the asset
and the underlying futures contract. The conventional method for a hedge is the time-
invariant hedging strategy, where the estimated second moment of the variables is constant
over time (e.g., Figlewski, 1985; Geppert, 1995). Engle (2002) introduced the dynamic con-
ditional correlation (DCC) model to account for the dynamic of the covariance between the
estimated variables. The model serves as a flexible and efficient tool to capture dynamic
properties of cross-correlations of the financial markets.

The advantage of the multivariate GARCH models is their flexibility in estimation of dynam-
ics of the conditional volatility. The model allows for the investigation of the dynamics of the
conditional volatility, spillover effects between financial instruments, the effect of contagion,
asset pricing, the information asymmetry effect, and volatility prediction among others. The
prominent feature of the financial market is that the market volatilities and correlations in-
crease substantially during a financial crisis simultaneously. This co-movement of the finan-
cial markets is widely examined (e.g., Forbes & Rigobon, 2002; Fratzscher, 2009; Kenourgi-
os et al.,, 2011; Hartmann, 2010; Syllignakis & Kouretas, 2011).

3.3 Information transmission effect on volatility

This section introduces information flow through volatility transmission. A large number of
studies have focused on the influence of structural changes in their examination of volatility.
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The effect of the transmission of volatility across financial markets is of particular interest. An
information shock experienced in any financial market can have a strong impact on other
stock markets around the world. The impact of volatility on stock market co-movements dur-
ing periods of financial crisis is one of the most vibrant areas in research. (see e.g., Bekaert &
Harvey, 2000; Arag6-Manzana & Fernandez-Izquierdo, 2007; Bubdk et al., 2011; Ehrmann
etal., 2011; Clements et al., 2014.)

The literature also relates stock market co-movement to the concept of stock market conta-
gion. The concept of contagion is not unambiguously defined, and accordingly in the current
research contagion is presented as a significant increase in cross-market linkages after a shock
affecting one country or a group of countries. These linkages are measured as a correlation of
asset returns between different markets. The co-movement implies high correlation of the
markets after a shock i.e. contagion. Though, an insignificant increase in correlation of the
markets implies interdependence. (Forbes & Rigobon, 2002.)

Hamao, Masulis, and Ng (1990) reveal the relation of the contagion and spillover effects ob-
served in the financial markets. In general, two issues are of interest: First, the time that elaps-
es before spillover effects are reflected in stock prices, and second, differences between the
market reactions to information flows. To examine the spillover effects, Engle and Kroner
(1995) present the following multivariate BEKK GARCH model. The advantage of the
model is the feature that guarantees the estimated conditional variance-covariance matrix 7
is positive semi-definite in the optimization process. The equation of the model can be rep-
resented as below
K ¢q K »
(7 H,=CCy+>.> Ale, el 4, +> > GiH, G,

k=1 i=l k=1 j=1

¢ |Qt—i ~ N(OaHt)

that is a specification for the conditional variance—covariance matrix H; estimation. In the
equation Q. the information is set at time £~/ and ' is assumed to be normally distribut-
ed. The entries G, , % and G in the equation are 7 * 7 parameter matrices, noting that

G is a lower triangular matrix. The estimates of the parameters of the matrix 4 measure the
degree of volatility spillovers from one market to another and in the matrix G, the estimated
parameters indicate the persistence in conditional volatility between the markets.
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4  SUMMARY OF THE ARTICLES

4.1 Geographical focus in emerging markets and hedge fund performance

The purpose of the first article is to analyze the aggregate performance of emerging-market
hedge funds, and in particular the outperformance among the hedge funds with a geograph-
ical focus. In addition, the effect of the recent financial crisis of 2008 on emerging-market
hedge funds is examined. The earlier studies (e.g., Stromgqvist, 2007; Peltomiki, 2008;
Abugri & Dutta: 2009) suggest that the emerging hedge funds do not outperform their under-
lying indexes. However, in the present study, the aggregated performances on a broad level
show that the hedge funds focused geographically do have an information advantage that
permits them to outperform their underlying benchmark indexes.

Prior studies related to the emerging-market hedge funds have focused on portfolios of hedge
funds. The portfolios constructed are specialized in particular characters of existing emerging
hedge funds. Chen (2007) reports evidence of the market timing ability of hedge funds in
their market focus. Borensztein and Gelos (2003) show that country funds have an infor-
mation advantage over global funds because their fund flows can precede that of the global
funds. In addition, specification in portfolios construction within REIT investment trusts and
mutual funds is utilized to analyze the property specialization and industry concentration, re-
spectively. As a whole, the outcomes of the studies show evidence of outperformance with
regard to the portfolios in question.

The monthly data used in the analysis of this article cover the period January 1995—
September 2009, and were obtained from the EurekaHedge emerging-market hedge funds
database. The base currency for all funds is the U.S. dollar. The five different equally-
weighted portfolios for geographically different emerging markets are formed as follows:

- India (52 funds).
- Eastern Europe and Russia (87 funds).
- Middle East and Northern Africa (53 funds).

- Latin America (101 funds), having a focus indicated as “Argentina,” “Brazil,” and “Latin
America.”

- Asia excluding Japan (321 funds), having a focus indicated as “Asia ex Japan,” “Greater
China,” “Taiwan,” and “Korea.”
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In addition, the following equally-weighted portfolios were investigated:
- Focus (all hedge funds indicating their focuses).
- Global (172 funds indicating their investment geography as “Emerging Markets”).

The performance of the emerging-market hedge funds is considered in various versions of
the model and periods of time. For instance, to test robustness of the results a sub-sample pe-
riod from April 2000 to June 2007 is examined.

The empirical findings of this article suggest the emerging hedge funds performed better be-
fore the financial crisis of 2008. For the investors, this implies that the hedge funds in focus
are becoming more attractive while idiosyncratic risk in emerging-market hedge funds is de-
creasing. The specific characteristic of the estimated model for a multiple emerging-market
hedge fund is applied. In the estimation, the performance of the hedge funds with a geograph-
ical focus is analyzed in aggregate. The aggregation increases the explanatory power of the
model and alters the results significantly. Overall, the results are convincing and suggest that
analysts should utilize geographical equity indexes in their work.

4.2 Stock market correlations during the financial crisis of 2008-2009: Evidence from 50
equity markets

The second article of this doctoral dissertation examines the correlations between 50 interna-
tional stock markets. To do so it examines specific events in the world of banking—JP Mor-
gan Chase's acquisition of the Bear Stearns investment bank and the collapse of the Lehman
Brothers investment bank—during the crisis period 2008-2009. The study examines the ef-
fect of the events on the unconditional and dynamic conditional correlations. In particular, the
changing level of the stock market variance during the financial crisis period is analyzed.

Earlier studies of the stock markets during the financial crisis (e.g., Bartram & Bodnar, 2009;
Dooley & Hutchison, 2009; Billio & Caporin, 2010; Chudik & Fratzscher, 2011; Schwert,
2011; Syllignakis & Kouretas, 2011) demonstrate that the markets move together, hence di-
minishing the diversification benefits of equity investments. However, in this article, by con-
trolling the level of variance, the information content of the conditional variance—covariance
of 50 stock market index returns in correlation estimation is utilized. The estimation results
confirm the feasibility of the proposed method to capture the dynamics of stock market vari-
ance, which in turn additionally enhances the efficiency of portfolio optimization.

Financial or economic crises interest academics because they have serious consequences for
investments in equity markets. In addition to the equity markets, the effect of the 200809
financial crisis on foreign exchange markets (Baba & Packer, 2009; Melvin & Taylor, 2009;
Fratzscher, 2009) and on fixed income markets (Dwyer & Tkac, 2009; Acharya et al., 2009;
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Hartmann, 2010) have attracted researchers in their fields of study. A common aspect of all
these studies is the observation that the volatility in the financial markets co-move during a
crisis period.

The study is carried out with 50 different stock market indexes from six different regions col-
lected from the Datastream database. The data periods investigated are as follows;

- one year before the Bear Stearns event (March 15, 2007, to March 14, 2008)
- 6 months thereafter (March 17, 2008 to September 12, 2008) and
- 6 months after the collapse of Lehman Brothers (September 15, 2008 to March 16, 2009).

The empirical findings indicate that the JP Morgan acquisition of Bear Stearns had only a
minor effect on the correlations between the six regions examined. However, the collapse of
Lehman Brothers had a significant effect on the interdependences between both the regions
and the stock markets, which is evident from both the unconditional and conditional correla-
tion estimates. In addition, the portfolio variance estimated by the DCC model with the con-
trolled variance equation improves the model. The model is more efficient at accounting for
the change in level of variance in periods of high volatility. Overall, by controlling level of
variance the information content of the conditional variance—covariance structure efficiently
captures the index returns variance in the model estimation.

4.3 Measuring actual daily volatility from high frequency intraday returns of the S&P
futures and index observations

The third article of this doctoral dissertation considers the information content of the S&P 500
futures (ES) and index (SPX) intraday observations on the estimated variance forecasts. The
time period surveyed in the evaluation of forecasts covers the highly volatile financial crisis
period as well as more tranquil periods. In the AR(FI)MA model specification, the character-
istics of the estimated realized variance distribution, that is, the distribution asymmetry and
shape, of the efficiency of the forecasts is considered. The results of this article show that the
most accurate forecasts produced are based on the seasonally adjusted realized variance series
from the S&P 500 index futures high-frequency observations.

The seminal study of Andersen and Bollerslev (1998) shows that asset price can be assumed
to follow a continuous time diffusion process. The study proposes that daily volatility, esti-
mated as the sum of cumulative intraday squared returns, is an unbiased and consistent ap-
proximation of actual volatility, called realized volatility. The proposition is widely acknowl-
edged to be an accurate method in the case of unobserved volatility measurement (e.g., Barn-
dorff-Nielsen & Shephard, 2002).
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The purpose of this article is to show that the AR(F)MA model and distribution characteris-
tics of the logarithm-transformed realized variance series can be utilized in efficient volatility
forecast estimations. In this article, the S&P 500 futures (ES) and index (SPX) high-
frequency observations are utilized to calculate the realized variances. The findings include
that the returns of the high-frequency observations generally exhibit seasonality in volatility
(e.g., Taylor & Xu, 1997). Hence, the seasonality effect is adjusted by utilizing a filtration
method to form more efficient estimates of the volatility forecasts.

This article covers the period June 1, 2007-December 30, 2011. The analysis utilizes the 10-
minute frequency of the S&P 500 index (SPX) and the E-mini S&P 500 index futures (ES)
intraday observations in its realized variance estimation. The evaluation accuracy of the fore-
casts of the S&P 500 (SPX) index closing values are used as a proxy for the ex post variance.
The VIX volatility index’s daily closing values are utilized to assess the degree of bias of the
volatility forecast. The aforementioned data used in this article are produced by Pi Trading
and the VIX data are from the Chicago Board Options Exchange.

The empirical findings of this article show that the information content of the de-seasonalized
filtered returns of the realized variance series produced the most accurate out-of-sample vola-
tility forecasts. However, it is evident that the optimal fit structure and the best performing
model for the forecasts at 1-, 10-, and 22-minute horizons was associated with the ARMA
model. This is observable for both the futures and index based forecasts. In addition, the en-
compassing test indicates that the forecasts based on the futures observations contain incre-
mental information over that of the forecasts based on the index observations.

44 Dynamic conditional Copula correlation and optimal hedge ratios with currency futures

The fourth essay of this doctoral dissertation examines performance of the time series models
applied to hedge the risk exposure of the currency portfolios. The hedging performance of the
estimated models is evaluated by noting the time-varying characteristic of the exchange rate
volatility. The risk hedging models compare the dynamics of the spot and futures data of the
Australian dollar, Canadian dollar, Euro, British pound and Japanese yen. The results of this
article show that the bivariate conditional copula correlation model is superior in portfolio
variance reduction. The estimated model is efficient in accounting for the clustered nature of
the data variance in low and high volatility periods. That efficiency is attributable to the in-
formation content of the realized variance estimators which are included in the variance equa-
tion of the model.

The method of ordinary least squares (OLS) regression is commonly utilized to derive the
optimal hedge ratio. (e.g., Ederington, 1979; Figlewski, 1985; Malliaris & Urrutia, 1991,
Benet, 1992: Geppert, 1995). However, the optimal hedge ratio founded on the constant vari-
ance is not undisputed. Hence, the DCC model proposed by Engle (2002) is commonly uti-
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lized in dynamic hedging strategies to capture the time-varying characteristics of the spot and
futures price changes (e.g., Bauwens et al., 2006; Pelletier, 2006; Christoffersen et al., 2014).
Studies presented by Hsu et al. (2008), Lai & Sheu (2010) and Sheu & Lai (2014) examine
characteristics of the GARCH model to estimate risk-minimizing hedge ratios. Similarly, this
study is interested in examining the performance of the Copula-EGARCH-DCC model in
terms of portfolio variance reduction.

The article collates data on weekly closing prices from the Datastream database. First, the
currency spot and futures data of the Euro, British pound and Japanese yen are used for the
model estimation. The return series calculated covers the period 14 January 200027 De-
cember 2013. In addition, to compare the performance of the estimated models, an artificial
data with the utilized bootstrap method is simulated. In the data simulation procedure for each
of the currencies and futures a one thousand artificial data is generated. Then all the models
are fitted to the simulated returns i.e. each of the model is one thousand times estimated. Sec-
ond, to test the robustness of the initial findings, the longer time period of the currency and
spot and futures returns of the Australian dollar, Canadian dollar, British pound and Japanese
yen from 12 June 1987 to 27 December 2013 is examined. The futures non-adjusted settle-
ment data observations are based on the spot-month continuous contract calculations. The
series of weekly returns are calculated as the first difference of the natural logarithm for the
spot and futures prices.

The results of the current research show the efficiency of the estimated bivariate model ac-
counts for the evolution of the dynamic conditional correlation between the spot and futures
markets in low and high volatility periods. The best performing model is the dynamic condi-
tional correlation model estimated, that is, the Copula-EGARCH-DCC model with the exter-
nal realized volatility estimators included in the variance equation of the model. It is argued
that hedging efficiency is based on the ability of the model to account for the clustered char-
acteristics of the data variance. In addition, the empirical findings show that the constant cor-
relation model hedging performance is weak, suggesting that the model is inadequate when
used to minimize variance of a portfolio.
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5 DISCUSSION

The functioning of the financial markets and the observed prevalence of highly volatile peri-
ods is of particular interest to researchers and investors. The high levels of volatility during the
global financial crisis increased interest in the co-movement of financial markets. The finan-
cial crisis also reduced the opportunity to reap diversification benefits in the area of risk man-
agement, hence alternative investment strategies are crucial. Portfolio managers’ search for
more profitable investment can be based on some geographically segmented market criteria,
or some other form. Overall in investment decision making, the uncertainty of the expected
returns from an investment should be compensated with higher expected returns. The risk-
return relationship in investment decisions justifies the importance of estimating the expected
variance of an investment. Hence, in efficient portfolio management, all relevant information
on the first and second moments of the returns distribution is utilized.

For hedging purposes, the derivatives, such as options and futures contracts, allow portfolio
managers to minimize variance in their portfolios. The dynamic conditional correlation mod-
els, and also the univariate multivariate GARCH models have shown their diverse ability to
capture the dynamics of the variance—covariance structure of the variables and so to minimize
variance. In general, the conditional volatility models and availability of the high-frequency
data have increased opportunities for the portfolio managers to hedge more efficiently against
the risk of return fluctuations. The efficiency observed is partly accountable for the ad-
vantages of the developed methods to estimate the variance. An addition is the availability of
high-frequency data that provide supplemental information for more accurate variance esti-
mation.

An interesting subject for future research would be to consider conditional cross-correlation
effects on hedge fund portfolios, or in addition, portfolios of mutual funds during periods of
financial crisis. Portfolios with different allocation strategies could be evaluated across differ-
ent countries. For example, we could enhance the knowledge of portfolio diversification by
comparing activity in emerging and developed economies. In addition, the multivariate mod-
els applied enable the utilization of the variance—covariance structure of the estimated varia-
bles. The estimation results of the information flow through volatility transmission could be
used to inform investment decisions. An interesting extension for the research method ap-
plied would be the realized variance measure calculated from the high-frequency observa-
tions. Accordingly, the realized variance measures could be used as external variables in the

model.
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1. Introduction

Hedge fund investors can benefit from the skills of a hedge fund manager allowed by their free and
flexible investment policies of hedge funds. When investing in emerging markets, which are both risky and
challenging, investors can invest in hedge funds as well. But the study by Stréomqvist (2007) presents
evidence that emerging market hedge funds are not capable of outperforming their underlying
benchmarks. This evidence is further supported by Peltomdki (2008) and Abugri and Dutta (2009).

The objective of our study is to further analyze the performance of emerging market hedge funds with a
consideration that the term “hedge fund” is most of all a legal definition. Consequently, within the industry
some funds may be more alternative investments than other funds. The “true alternatives” can possibly
produce superior performance than the others. To pick outperforming funds we propose an investment
style for investing in emerging market hedge funds in each geographical location by investing in funds
which have reported geographical focuses.
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Given the above reasoning, the purpose of our study is to focus on analyzing the aggregate performance
of emerging market hedge funds with geographical focuses. The research problem of this study is two-
folded: first, whether geographical portfolios of emerging market hedge funds outperform their underlying
geographical focus markets. Second, whether the aggregate portfolio of focused emerging market hedge
funds outperform the underlying indexes.

We argue that the investment focus is the key in finding skilled managers within the industry beyond
the term “hedge fund” with the following reasoning. As emerging market hedge funds carry a relatively
high market risk, it is an opportunity for less skilled managers to infiltrate in the hedge fund industry to
collect high fees. A solution to select the skilled managers would be to have a signal of their expertise in
some emerging market. Indeed, Chen (2007) presents evidence for market timing ability of hedge funds in
their focus market. The result leads us to expect that in their focus market emerging market hedge funds
would also show better performance due to their profound expertise in the market.

In fact, our approach of finding information advantage is closely associated with the local information
advantage in Teo (2009) but the approach is different. Teo (2009) finds that especially for emerging market
and event-driven funds local information advantage (i.e. fund operates close to its focus market) leads to
better performance. We assume that market focus likewise to information advantage as does local
information advantage. Our study also differs from Cao and Jayasuria (2010a), who examine the
performance of individual emerging market hedge funds against their matched regional benchmarks (1
regional benchmark per fund) since they do not consider how the focus relates to the performance. In the
following study, Cao and Jayasuria (2010b) study the performance of different geographical hedge fund
portfolios and a global hedge fund index against their matched equity and bond benchmarks. In relation to
these both studies, we consider all hedge funds that have geographical focuses as a group and we also
adjust to the exposures of hedge funds to equity returns of multiple geographical focuses.

To investigate the performance of emerging market hedge funds, we use the emerging market hedge
fund database obtained from the EurekaHedge. Our analysis period starts in April 2000 and ends in
September 2009. The data for performance analysis includes 786 funds. Our results suggest that a portfolio
of emerging market hedge funds that have geographical focuses is able to show statistically significant and
positive abnormal performance unlike the portfolio of other emerging market hedge funds. Therefore, a
profitable investment style for emerging market investors is to allocate their funds toward emerging
market hedge funds which have a distinct geographical focus. For data vendors, we propose that creating
focused country benchmarks of emerging market hedge funds could be an interesting and well motivated
benchmark style given the results by Teo (2009) and our study.

The remainder if this paper is organized as follows: In Section 2 we review the literature on the market
timing ability of hedge funds. Section 3 presents our hypotheses. In Section 4 we present the data used for
this study followed by Section 5 for the methods used in this study. Section 6 presents our results and
Section 7 concludes the study.

2. Literature review

The question whether hedge funds truly outperform their underlying benchmarks and are able to
produce abnormal performance is stressed in the academic research, but is also difficult to answer. Using a
robust methodology, Kosowski, Naik and Teo (2007) find that hedge funds outperform their underlying
benchmarks. However, Aragon (2007) finds that the performance of hedge funds is associated with share
restrictions, and thus the seemingly abnormal performance of hedge funds can be explained by illiquidity
premium.

For the emerging market hedge funds, two early studies examine their performance: first, the evidence
reported by Stromqvist (2007) suggests that at the broad strategy level emerging market hedge funds have
not outperformed their benchmarks over the period 1994-2004. However, her results suggest that the
abnormal returns of the strategy may be increasing. For the period 1994-2006, Peltomdki (2008) also
examines the performance of emerging market hedge funds and confirms poor performance at the index
level. However, he finds that nearly 40% of emerging market hedge funds shows statistically significant and
positive abnormal returns. He also finds that higher performance among emerging market hedge funds is
associated with the use of auditing services and higher management fees. Both of these studies use the
Lipper TASS database.
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A further study by Abugri and Dutta (2009) examines whether emerging market hedge funds are managed
like advanced markets hedge funds. Their results suggest that for the post-2006 period emerging market
hedge funds behave like advanced markets hedge funds. Their results regarding the performance of emerging
market hedge funds also suggest that they do not consistently outperform their underlying benchmarks.

Cao and Jayasuria (2010a) use a sample of 287 emerging market hedge funds obtained from CISDM
Hedge Fund/CTA database and analyze the performances of emerging market hedge funds in different
locations. Their results suggest that 56 (16) of the funds presented statistically significant and positive
(negative) abnormal performance.

Cao and Jayasuria (2010b) examine market timing and performance of emerging market hedge funds in
different regions using a sample of 541 funds. Specifically, the authors examine the performances of the
following portfolios: Asia/Pacific (excl Japan), Eastern Europe, Global and Latin America. After considering
bond and stock market volatilities, the results of the study suggest that only the Global portfolio of
emerging market hedge funds is capable to produce positive and statistically significant abnormal returns.

The evidence by Huij and Post (2011) on the performance of emerging market equity mutual funds
suggests that the funds perform better than funds investing in USA. This evidence is contradictory to the
evidence by Stromqvist (2007), Peltomdki (2008) and Abugri and Dutta (2009).

3. Hypothesis development

The emerge of the hedge fund industry over the past two decades has driven investors and researchers
to focus on emerging market hedge funds. For emerging market hedge fund indexes, Strémqvist (2007)
and Peltomadki (2008) do not find strong evidence for abnormal performance of emerging market hedge
funds. But to exploit the opportunity to build well performing portfolios of emerging market hedge funds, a
distinct specialization of a hedge fund could be undertaken and four academic studies advocate this view:
first, Chen (2007) reports evidence for the market timing ability of hedge funds in their market focus.
Second, Eichhold, Veld and Schweitzer (2000) examine the performance of REIT investment trusts and find
evidence that their property specialization can lead to outperformance. For mutual funds, Kacperczyk,
Sialm and Zheng (2005) present evidence those funds with greater industry concentration show better
performance on average. For emerging market equity funds, Borensztein and Gelos (2003) present
evidence that country funds have an information advantage over global funds as their fund flows of the
former ones can precede that of the latter ones. Therefore, it is also reasonable to expect that geographical
focuses of emerging market hedge funds would lead to better performance. Specifically, those hedge funds
that report their market focuses or have a marker focus should have more profound knowledge and
expertise in their focus markets than funds without focus, and thus be able to beat the market. As a result,
we hypothesize that:

H. Emerging market hedge funds with geographical focus show abnormal performance.
4. Data

The data for the time-series analysis of this study begin from January 1995 and last until September
2009. Data are downloaded in September 2009. The portfolios for hedge funds are constructed using the
EurekaHedge emerging market hedge funds database. Including only the most recent data could lead to
less biased data as EurekaHedge started collecting data in the beginning of the 2000s. However, excluding
the 1990s, a relatively weak decade for emerging markets, and including 2000s, a relatively strong decade
for emerging markets, would in turn lead to testing hedge fund performance over secular bull market.
Therefore, we use as long period of data as available. We use both the live and dead hedge funds to mitigate
survivorship bias in our sample. Base currency for all funds used in the analysis is U.S. dollar.

All in all, 5 different equally-weighted portfolios for geographically different emerging market are
formed: India (52 funds), Eastern Europe and Russia (87 funds), Middle East and Northern Africa (53
funds), Latin America (101 funds), and Asia excluding Japan (321 funds). Funds included in the Asia ex
Japan sample have the following focuses indicated: “Asia ex Japan,” “Greater China,” “Taiwan,” and “Korea.”
Funds included in the Latin America sample are indicated either “Argentina,” “Brazil,” and “Latin America.”
In addition, Greater China (115 funds), a subsample of Asia excluding Japan sample, is investigated
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separately given growing importance of the Chinese economy which leads the significance of its capital
markets as well. Equally weighted portfolio of all hedge funds indicating their focuses is also used. We refer
to this fund category as “Focus.” The final equally-weighted portfolio used is the portfolio of emerging
market hedge funds (172 funds) which indicate their investment geography as “Emerging Markets.” This
fund category includes 172 funds and we refer to this portfolio as “Global.” The characteristics of funds
included in Focus and Global categories are also presented after the analysis as they may indicate some
differences in the investment strategies.

It must be noticed that the practice of indicating geographical focuses may vary across database vendors.
The most notable difference is that all hedge funds in EurekaHedge database indicate their statuses of
geographical focus. In the Lipper TASS database, hedge funds in turn as may indicate more focuses than one
geographical focuses or they do not report any. Hence, there indicating geographical focuses appears to be
more or less voluntary in some cases, and thereby results for voluntary reporting can be expected to be
stronger given if the focus is more requested it may encourage