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different risk-return dynamics. Findings present a consistent relationship between
the real economies and the stock markets. The spikes in probabilities of the bear
state of the stock market are highly correlated with the recessionary periods.
Probabilities of stock market crashes increase before every recession and do not
miss any of the business cycle peaks and correctly predict all recessions in the
sample. The results suggest that bear markets characterized by ﬁegative returns
. precede every recession with a lead time between five to eleven months, implying
that the stock market returns can be used as a forward looking indicato? of
emerging market economies. Third, we quantify the associations between
business cycles across emerging markets and also with advanced G7 economies.
The results identify distinct groups of emerging economies and stress the
importance of using the information coming from other econorrﬁes when
constructing leading indicators and predicting turning points. Business cycles
both for emerging markets and the advanced economies experience a high degree

of commonality with the global recession of 2008.
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CHAPTER 1

INTRODUCTION

The dynamics of the global economy have dramatically shifted during the last two
decades. First, trade volumes and financial linkages across countries have rapidly
increased, deepening the globalization of markets. Second, the economic impértance of
emerging market economies has significantly increased, becoming key contributors to the
growth of the global economy. In recent years, emerging economies have continued to
enjoy higher economic growth rates compared tol advanced economies. Observations over
the last decade indicate a shift with regards to the leadership in economic growth from
developed economies to developing countries, led by the emerging markets.

Because of the rising role of emerging economies, it has been an increasing
concern for policy makers and business professionals to monitor the business cycles of
these emerging market economies. However, only a few developed countries have
institutions, such as the NBER Business Cycle Dating Committee for the U.S., that have
been dating the expansions and recessions of their economies. Emerging market
economies dé not have these kinds of . institutions to obtain official or universally
accepted chronologies of their business cycles, which are essential for analysis and
prediction of economic and financial dynamics of these countries. Moreover, decisions of
these institutions that monitor business cycles have important drawbacks: They are

released with various lags and are based on subjective discussions of the committee



members. On the other hand, Markov switching models, which are based on a
probabilistic %ramework, have been used extensively to determine and forecast turning
points of cyclical phases }since the seminal work of Hamilton (1989). These models
typically assume a first order Markov process governed by an endogenous probability
rule and provide timely and objective information on business cycle turning points,
therefore overcoming the drawbacks of a committee dating. A particularly useful feature
of this framework is its ability to capture frequent changes in data that may come as a
result of government policy, financial crisis, political instability, and external shocks,
which are common for emerging market economies. This analysis enables us to capture
potential asymmetric behavior across business cycle phases, that is, within this method,
low and high growth regimes, and recession states can display different duration,
amplitude, and steepness.

Moreover, recent studies’ emphasizé the need for building different forward
looking indicators of business cycles for emerging market econonﬁeé. The related
literature” on the relationship between the real economy and financial markets suggests
that when stock markets are efficient, they react to the present or future evolution of real
economic activity. Because of the profit motive of financial market participants, they use
évery piece of information as soon as economic data is available. As a result, the

continuously updated assessments of market participants about the current state of the

economy are well reflected in stock market movements. Therefore, building consistent

! See, for example, Pagan 2010 among others

? Empirical support in terms of interactions between financial and real markets are documented frequently
in the literature by utilizing various econometric tools. Fama (1990), Schwert (1989, 1990), Chen (1991),
Ferson and Harvey (1993), Cheung et al. (1997), and Binswanger (2000), Cheung and Ng (1998) and
Maysami and Sim (2001) use both short and long run analyses to show this relationship between these two
sectors.



models to understand and characterize the dynamics of stock markets can give us further
inference to analyze the relationship within these sectors of emerging economies.

In this study, we use a unified Markov switching framework to address the
questions that arise for emerging market economies. We begin with an investigation of
explicitly modeling the dynamics of business and stock market fluctuations: What are the
characteristic properties of business cycle fluctiations and stock market movements in
emerging market economies when we .account for the asymetric behavior across cyclical
phases? What are the differences of these characteristic properties of emerging markets
compared to the documented styli:zed facts of typical advanced economies? What are the
relationships between the dynamics of stock markets and business cycles in emerging
markets and can stock market movements be used to predict business cycle recessions in
these countries? We then turn to several exéminations of synchronizations of smoothed
recession probabilities for the emerging and advanced G-7 countries: What are the
differences and similarities of business cycle dynamics within emerging market
economies? What are the featﬁres of international linkages for business cycles? To
answer these questions, we provide a systematic and consistent analysis for the first time
for a large and diverse group of emerging markets and advanced G-7 economies'.

Although emerging market economies have shown remarkable performances
during the last two decades, the prior work in the literature vastly focuses on examining
the stylized facts of the business cycles mostly for developed economies. Backus z;nd
Kehoe (1992) uses a dataset that goes back for a century for ten developed countries and
examine their properties. Stock and Watson (1999) examine the relationship between the

U.S business cycle and several macroeconomic variables using the U.S. postwar data.



Synchronization of European business cycles is another area of focus that is highly
analyzed. Artis, Kontolemis, and Osborn (1997), Krolzig (2001), Artis, Krolzig, Toro
(2004) give evidence for a common European business cycle using the monthly industrial
production data. Stock and Watson (2005) analyze the volatility, persistence, and
synchronization of business cycles for the advanced G-7 economies.

On the other hand, the analysis of business cycles for emerging markets has beenl
limited to _descriptive studies and applications of the leading indicators methodology until
recently. There are only a few applications in the literature for characterizing business
cycles in different emerging market economies. Girardin (2005) utilizes nonlinear regime
switching techniques to analyze quarterly business cycles for ten East Asian economies,
including the emerging markets in the region. Senyuz (2003) conducts a formal analysis
of Turkish business cycles using various regime switching models, and Tastan and
Yildirim (2008) emphasize the asymmetric behavior of business cycle phases and
document the usefulness of nonlinear specifications in modeling output growth compared
to linear alternatives. Altug and Bildirici (2010) detect business cycle turning points
using quarterly GDP growth for a representative developed and emerging market
economies. Rand and Tarp (2002) employ a non-parametric Bry-Boschan method for
dating business cycles to examine the differences of developing coﬁntries’ business
cycles. Senyuz, Yoldas, and Baycan (2010} provide benchmark chronologies of growth,
business, and stock market cycles in Turkey and examine their relationship based on
hidden Markov models. Morudu (2011) uses Markov switching approach to build a South

African business cycle forecast model for South African GDP.



Moreover, Hamilton and Lin (1996), Chauvet (1998), Chauvet and Potter
(2000,2001), Whitelaw (1994), Perez-Quiros and Timmermann (1995), Fama and French
(1989), Senyuz (2011) find evidence of systematic movements in excess stock returns
that are related to estimates of the underlying state of the business cycle. The results
suggest that stock market contractions usually begin some months before an economic
recession starts and end before the trough. Therefore, stock market movements that are
generated from the expectations of people about the future changes in economic activity
lead the business cycle fluctuations. Nevertheless, the cyclical links between the two
sectors have been investigated by only a few studies. The seminal work of Hamilton and
Lin (1996) establishes the stylized facts on cyclical interactions. The authors state that
stock market downturns precede economic recessions, while stock market upswings
anticipate business cycle expansions. Hence, stock market indices constitute potential
leading indicators of economic activity and can be used for economic prediction. Chauvet
(1999), and Senyuz, Yoldas, and Baycan (2010) show that stock market cycles seem to
anticipate economic cycle turning points.

Another area of focus in the literature is examining the contemporaneous pairwise
comparisons to identify the level of national business cycle synchronizations. Artis,
Kontolemis and Osborn (1997), and Harding and Pagaﬁ (2002) use the non-parametric
Bry-Boschan algorithms. Harding and Pagan (2006) identify and compare the turning
points for national industrial productions for 12 advanced economies using a univariate
setting. The studies of as Guha and Banerji (1998), and Bodman and Crosby (2002)
utilize a univariate Markov switching framework to produce business cycle chronologies

and consider their synchronizations. Artis, Krolzig, Toro (2004) use pairwise



comparisons in a Markov switching setup and suggests a common European cycle.
Furthermore, relatively few studies have examined the similarities and differences of
business cycle dynamics within emerging market economies or documented their
_differences compared to those in advanced economies. Some exceptions are Kose,
Otrok, and Prasad (2008), Altug and Bildirici (2012), and
Aiolfi, Catao and Timmermann (2005). In addition, Canova, Ciccarelli, and Ortega
(2007), and Altug and Bildirici (2012) argue that business cycles becomeé more
synchronized during recessions compared to expansions.

In this study, we present a systematic and consistent analysis of a large and
diverse group of emerging market economies to characterize the dynamics of their
business and stock market cycles, the dynamic relationships between these cyclical
interactions, and how different or similar the business cycles are among individual
emerging market economies as well as between emerging markets and advanced
econormies.

First, we characterize the dynamics of the business cycles of the emerging
countries using a Markov switching specification to the mean and variance. We construct
the reference business cycle chronologies for the emerging economies at monthly
frequencies by employing hidden Markm} switching models. Utilizing this framework
enables us to have timely and objective information on business cycle turning points,
which is particularly important for emerging market economies considering their lack of
institutions to officially monitor business cycles. We use a three state specification to
obtain a convenient framework to decompose the ﬁon-recessionary state into high-growth

and low-growth states, which enables us to further analyze the asymmetric behavior of



the business cycles and to compare the characteristics of different phases of the economy
for these emerging markets. |

This section of our study closes the gap in the literature by classifying turning
points and capturing the asymmetric behavior across different business cycle regimes for
a diverse group of emerging markets using monthly data. We map the potential
asymmetric behavior across business cycle phases in emerging markets, that is, within
this framework, high and low growth regimes and recessionary phases can display
different duration, amplitude, and steepnes's. Further, regarding classifying the turning
points, this framework used in our study overcomes the shortcomings of a committee
assessmeni, which has the drawbacks of being subjective and announcing the results with
a lack of time. -

Second, we explicitly model and characterize the stock market Cycles using a
three state specification with changing mean and variance to identify the bear, bull, and
moderate return states. We compute the characteristics of stock markets accounting for
the asymmetric behavior across stock market phases for each country in our sample. It
follows, then, we examine the dynamic relationéhip between business cycles and stock
market ﬂuctuations at monthly frequencies. Using the inference from the estimated
regime probabilities for each of the countries, we examine the dynamic relationship
between the smoothed probabilities of the stock xﬁarket and the real economy that we
obtained from the dynamic hidden Markov switching models. This analysis enables us to
show the lead/lag relations of business cycles and stock market movements using this

inference from the estimated regime probabilities.



This section of our study fills an important void in the literature given the results
of Pagan (2010), who emphasizes the need for building forward looking indicators of
business cycles for emerging market economies. Other than the paper of Senyuz, Yoldas,
and Baycan (2012), we believe that this is the first study that employs a Markov
switching framework to explicitly model cyclical dynamics of the stock markets and
relate it to the business cycles in emerging market economies.

Third, we utilize the smoothed regime probabilities that we obtain from modeling
each of the business cycles to understand how different or similar the business cycles are
among individual emerging market economies as well as between emerging markets and
advanced economies. We start analyzing the behavior of the pairwise contemporaneous
correlations of the smoothed probabilities of recessionary states to uncover the common
features of international linkages across national business cycles. To further analyze the
synchronization of national business cycles, we also exarninve the corrected contingency
coefficients, which is a non-parametric appfoach that documents the comovements of
different business cycle regimes across the emerging and developed countries in our
sample. ‘ p

We also believe that this is the first study to utilize the Markov switching
framework and employ inferences from the derived smoothed f)robabilities to provide
both the contemporaneous pairwise correlations and the nonparametric approach of
corrected contingency coefficieénts of the recession probabilities over long periods of time
for a diverse group of emerging and G-7 countries.

Considering the dramatic policy changes and frequent financial crises in emerging

market economies, this dissertation obtains a sound regime classification that is not



overly'sensitive to model specification. Therefore, in our analyses we utilize hidden
Markov models that are robust to potential structural breaks that may have occurred due
to major shifts in policy and frequent shocks to the economy. Employing this approach is
also useful in order to model the stock market dynamics given the extreme volatility in
the equity prices due to the aforementioned events and potential abrupt changes in mean
and variance parameters.

Our results reveal the strong asymetric dynamics of business cycles in emerging
markets and document the stylized facts of cyclical fluctuations for a diverse group of
emerging economies. The results identify three states of business cycles and provide
estimates of turning points based on monthly industrial production data. Crises that are
characterized by sharp drops in economic activity are preceded by slowdowns and are
typically followed by strong recoveries during which the economies grow above the long-
run average rate. The estimated business cycle models of our study classify business
cycle turning points and identify the individual crises in the emergihg markets, as well as
the more contagious crises in the sample that have affected multiple economies, such as
the 1997 Asian crisis, 1998 Russian Crisis, 2001 recession in the US, and lastly the 2008
sub-prime led fm;;ncial crisis and the ensuing global recession.

Our results regarding the stock markets identify that the stock markets in our
sample go through three distinct regimes characterized by different risk-return dynamics.
We show that these three regimes for stock markets are characterized best by different
mean and variance dynamics for the emerging economies. We find that bull markets in
Turkey, South Korea, and Chile that are characterized by high returns are also the most

volatile, which is different from documented stylized facts of typical advanced economies



such as the U.S. for which bull markets are characterized by high returns and low
volatility. In terms of the linkages between macroeconomics and finance, we find a
consistent relationship between the real economies and the stock markets. To examine
this relationship, we use the inference of regime probabilities that we calculated for the
bear states of the stock markets and the recessionary states of the real economies. Our
analysis of interrelations between the economy and the stock market reveals that bear
market peaks in the emerging markets consistently lead the beginnings of recessions with
an in-sample average of five to eleven months; therefore, bear market peaks may be
considered-as a pqtential predictor of the recessions.

Next, our results guantify the associations of business cycles across emerging
markets and advanced G-7 economies. We utilize the smoothed probabilities that we
obtain from modeling the business cycles to unde'rstand how different or similar the
business cycles are across emerging market economies as well as between emerging
markets and advanced economies. We examine the corrected contingency coeﬁcients
and contemporaneous pairwise correlations of smoothed probabilities of the recession
states among emerging economies and between emerging markets and G-7 countries over
the period between 1996 - 2012 and a subperiod of 2004 - 2012. Our results identify a
distinct group of emerging economies. Furthermore, we show that business cycles both
for emerging markets and the advanced economies experience a high degree of
commonality when there is a large common disturbance affiliated with a global recession.
During the sub period of 2004 - 2012, the results show very strong comovements among
all countries, with conside_rably higher contingency coefficients and pairwise correlations

compared to the whole sample period. The results stress the importance of using the
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information coming from other economies when constructing leading indicators and
predicting tﬁming points.

The remainder of the study is structured as follows. Chapter 2 reviews the
empirical literature and discusses the distinction of our study from the prior work to give
further insight about how this study can close the gap in the literature. Chapter 3
describes the employed methodology and the estimation procedure. This chapter also
defines the data, and explains the intuitions behind choosing them. Chapter 4 presents the

empirical results. Chapter 5 offers a brief summary and some concluding remarks.
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CHAPTER 2

PREVIOUS WORK AND METHODOLOGICAL ISSUES

2.1. Introduction

This chapter is organized in three sections. Section 2.2 starts with a survey on the
early studies that examine the stylized facts of the business cycles in the literature. These
early studies primarily focus on economic history of advanced economies and summarize
the qualitative features of their cyclical behaviors. The section then discusses the
subsequent studies, which depart from these early qualitative analyses and employ more
sophisticated quantitative techniques that take into account the more complex dynamics
of business cycles.

The developments on computational statistics and time series methods have
opened up new possibilities to- further analyze the business cycle asymmetries. The
section continues with a survey of the developments in the literature on the nonlinear
Markov switching approach and its extensions over time. The section documents the
studies in the literature that explain why Markov switching models and their extensions
are superior compared to the other commonly used methods to characterize the business
cycle fluctiations. We then discuss the studies comparing the Markov switching approach
with the commonly used alternative frameworks of the Hodrick and Prescott (1997) and

the non-parametric Harding and Pagan (2002, 2006) approaches. We then review the
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studies examining the ability of ‘Markov switching models to generate real time
probabilities for a real time track of business cycles.

The section next examines the studies that document the differences of business
cycle characteristics in emerging markets compared to developed economies. Even
though emerging markets have shown notable performances during the last two decades,
the studies on business cycles for emerging economies have, until recently, been limited
to descriptive studies and applications of the leading indicators methodology. We review
these few studies employing contemporary frameworks in order to understand their
cyclical fluctuations in the literature.

Section 2.3 starts by surveying the prior works that examine the transition
mechanisms of financial indicators that affect real economic growth. The sectioﬁ
discusses the studies that investigate the effects of different financial variables such as
stock market prices, yield vspread, interest raté levels, and money stocks on the real
economy. We then focus on the prior studies that show evidence of systematic
movements in excess stock returns that are related to estimates of the business cycles.

After-we discuss the literature on the effects of financial instruments on the real
economy, the section reviews the studies that argue how stock markets and economic
activity are becoming more strongly linked in emefging markets during the recent years.
We survey the related literature considering the advancements in stock markets of
emerging market economies and increasing linkages of these stock markets with
economic activity. We then highlight the fact that these previous studies, which analyze

this relationship in emerging market economies, are lack of accounting for asymmetries.
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Section 2.4 begins by discussing the studies examining the channels of cyclical
transmission mechanisms across different countries. We first survey the literature
regarding developed countries, where it is well documented in the prior work that they
often contain some characteristics with each other that are common in economic activity.
We then continue by considering the few existing studies that examine the similarities
and differences of business cycle dynamics within emerging market economies.

We then consider the studies that employ nonlinear Markov switching methods to
investigate the commonalities and differences of business cycles among individual
emerging market economies as well as between emerging markets and advanced
economies. Finally, we discuss the distinction of our study from the prior work to give

further insight about how this study can close the gap in the literature.

2.2. Literature Review on the Cyclical Dynamics of the Real Economy

Understanding business cycles has always been important for policy makers and
business professionals. Consequently, analyses on the cyclical fluctuations of the
economy have been studied for many decades. The studies of Mitchell (1927) and
Keynes (1936) are among the first and well known studies that compare and distinguish
the phases of business cycles. They emphasize the asymmetric nature of business cycles
and suggest that economic downturns are shorter, more severe, and more volatile
compared to the expansions, whereas expansions are longer and more gradual. Bumms and
Mitchel (1946) define business cycles as the fluctuation in economic activity of nations
that expansions followed by recessions, contractioﬁs, and revivals that merge into the

expansion phase of the next cycle, where the sequence in not periodic, but recurrent. The
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business cycle empirical methodology of the National Bureau of Economic Analysis
(NBER), which was founded in 1920s, still uses the definition of Burns and Mitchel
(1946) as a fundamental for identification of business cycles.

The prior work in the literature vastly focuses on examining the stylized facts of
the business cycles mostly for developed economies. Early studies rest on qualitative
analyses to characterize and understand the business cycles properties. These» early
studies of economic fluctuations rest on the qualitative methods, and heavily focus on the
role of advanced economies. Schumpeter (1934, 1939) suggests that external factors of
economic change are the primary explanation of business fluctuations. In particular, he
argues that technological innovations are the main reason for the existence of longer
waves. He classifies different historical waves due to different innovations starting with
the industrial revolution. Abramovitz (1950) éxamines manufacturers' inventories to
explain the business cycle fluctuations. He discusses that these inventories cause
fluctuations in the production of durable capital equipment and construction, and
therefore have the main influence on business cycles. Gayer, Rostow, and Schwartz
(1953) examine the historical business cycle fluctuations of the British economy. They
divide the business cycles into major and minor ﬂuctuqtions and distinguish the source of
these two different types. On the other hand, Friedman and Schwartz (1963) argue that
the change in nominal income is mainly due to the change in the money stock. They
suggest that the stock of money displays a systematic cyclical behavior, where the rate of
change in the money stock regularly reaches a peak and a trough just before the reference
business cycle peaks and troughs. Then they make the point that stock of money is much

more closely and systematically related to income over business cycles than it is related
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to investment or autonomous expenditures. Zarnowitz (1985, 2007) provides a rich
extensive survey of further developments in early business cycle literature.

Subsequent studies depart from these early qualitative analyses and employ more
sophisticated quantitative techniques that take into account more complex dynamics of
business cycles. Sargent and Sims (1977) define a way of measuring multivariate
business cycles using a dynamic factor model. They examine the cyclical behavior of a
set of key time series variables of unobservable factors. Kydland and Prescott (1982)
modify the equilibrium growth model to explain the cyclical variances of economic time
series variables for the U.S. economy. They dévelop a competitive equilibrium model
with productivity shocks to analyze the cyclical behavior and to explain the quantitative
comovements and the serial correlation properties of the output. Hodrick and Prescott
(1997) propose a procedure of filtering the U.S. macroeconomic time series to detrend.
They present the time series as the sum of a smoothly varying trend component and a
cyclical component. They find that ;the nature of the comovements of the cyclical
components of macroeconomic time series is different from the comovements of the
slowly varying components of the corresponding variable. They suggest that investment
is around three times more volatile than output, while consumption is less volatile
compared to output, and moreover they report that the volatility of total hours worked
and output are similar. A comprehensive literature survey for the historical evolution of
business cycle studies can be found in Altug (2009).

Developments on computation;il statistics and time series methods lead the way to
further analyze the business cycle asymmetries. Modern econometric literature on

modeling the nonlinearities for business cycles starts with Neftci (1982). He uses finite

v
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state Markov process to dispiay the asymmetric behavior of unemployment rate over
various phases of the business cycle. He documents that behavior of the unemployment
rate is characterized by sudden jumps and slower drops. Hamilton (1989) refines his
approach and proposes a model that accounts for the sudden changes in the behavior of a
time series as the bﬁtcome of a Markov switching process, which is governed by an
endogenous probability rule. This seminal paper of Hamilton utilizes a univariate model
for the U.S. real GDP growth rate, where its mean switches between two regimes of
recession and expansion. His results are highly correlated with the NBER dating.

Hansen (1992) extends Hamilton’s paper and allows for switching not only in the
mean parameter, but also in the residual variance and autoregressive parameters. His
study distinguishes additional asymmetries variance and shows that variances in
expansionary periods are different to the variances in re;:essionary periods. Allowing for
a switcﬁing variance increases the models ability to account for a higher variability of
growth rates both in recessions and expansions. Krolzig (1997) also modifies Hamilton’s
model and allows for a multivariate setup. Chauvet (1998) extends the method further
using both dynamic factor and Marko;' switching approach in the same framework.

Sichel (1994) presents a comprehensive study of the bresence of a third state,
namely a high growth phase for the U.S. real GDP. Boldin (1996) and Clements and
Krolzié (1998) extends the Hamilton model and allows switching for more than two
regimes. Using an additional regime can distinguish further asymmetries in the model.
Employing a third state enables us to decompose the expansionary state further two sub-

states of high and low growth states. .
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