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(22) CHAPTER 1. INTRODUCTION. 1.0. Introduction. a. The inaugural chapter of the research begins with a brief review on the background of. ay. this research. This section summarily outlines the core theme of the research i.e. “stock market declines” and how the development of literature in this area motivates further. al. investigation of this research. The next section discusses the problem statements of the. M. research followed by sections on research questions and research objectives. of. accordingly.. The introductory sections to the chapter aims to elucidate the research gaps. ty. concisely and to emphatically establish the direction of the research. Then, the research. si. is parameterised in sections of scientific paradigm and scope of research. These sections. ve r. are aimed to limit the research within a focused area. The research is thus secured as such that the boundary of the research is clearly drawn at the inception. Any related. ni. subject, methodology or issue, for example on the selection of variables that are not. U. included in the research frameworks are regarded extraneous, which can be considered for future studies. The chapter then proceeds to the definitions of key terms and is followed by a section on the significance of the research. Next the chapter lays out the outline of the. research that summarily describes the content of the following chapters and ends with the section of concluding remark.. 1. 

(23) 1.1. Background of Research. According to Gonzalez, Powell, Shi & Wilson, (2005), the notion of random walk is deeply ingrained in most contemporary literature on the movement of stock prices and indices. Nonetheless, one area of forecasting in the financial economics that is gaining prominence is the study on the cyclical heterogeneous durations of returns in the stock market (e.g., see Coakley & Fuertes, 2006: and Perez-Quiros & Timmermann, 2000).. ay. the change of regimes of the bull and bear markets.. a. Pagan & Sossounov (2003) is one of the earliest studies to specify a set of algorithm on. al. The concept found its roots from the cyclical market school of thought and the. M. algorithm introduced by Pagan & Sossounov (2003) was a modification to the BrysBoschan algorithm (B-B algorithm hereafter), which is used for dating business cycles.. of. Other more important literature on the identification of bull and bear markets that emerged subsequently include (but are not limited to) Cunado, Gil-Alana, de Gracia. si. ty. (2010), Gonzalez, Powell, Shi & Wilson (2005) and Maheu, McCurdy & Song (2009).. ve r. The development of the study on the bull and bear markets coincides with the upsurge of interest in the log periodic power law (LPPL hereafter) based on the Johansen-Lediot-Sornette (JLS hereafter) model introduced by the interdisciplinary. ni. econophysics that espouse the complex system theory. The JLS model is a ground-. U. breaking methodology for the identification of bubble-induced asset market crashes (exogenous crashes). Some of the pioneering literature in this area include Johansen & Sornette (1999a; 1999b; 1999c) and Sornette & Johansen, 1997; 1998; etc. The formal definitions to bear markets and stock market crashes are mathematically represented and functionalised through time series models. Their specifications and distinctions are detailed in Chapter 3. References to both the bear markets and stock market crashes and their theoretical synonyms as postulated by 2. 

(24) different schools of thought are coalesced and termed as “stock market declines”. Thus in numerous parts of the research, stock market declines will be used in its broadest sense to refer to all downward trends of indices or stock prices notwithstanding the degree of the steepness and the duration of the downturns (except in contexts that call for the specific terms to be distinguished). The earliest term of “stock market declines” can be found in the literature. a. entitled The Stock Market Barometer by Hamilton (1998), originally published in 1922.. ay. William Peter Hamilton was a renowned economist and journalist who served as the. al. editor to The Wall Street Journal. “Stock market declines” was the favoured term used by Hamilton to describe the downward movements of stock market even in his. M. newspaper reporting prior to the publication of the literature aforementioned.. of. The word “decline” in reference to stock market can be interpreted as “to become less in amount”, e.g. prices declined or “to slope downward”, e.g. downward. ty. trend of market movement (Merriam Webster’s, 2002). Thus, the research reckons that. si. the use of the term “stock market decline” in this research is justified, as it does not. ve r. explicitly illustrate the acuteness of the drop in the market. Such definitive exegesis is critical as the empirical scope of the research encompasses the “bear markets” (the more. ni. subtle and prolonged type of declines” and the “stock market crash”, the more sharp and. U. abrupt type of declines). Further discussion on the definitions is featured in the later section of the chapter. Dissension of theories and scientific paradigms is often healthy as far as research. is concerned. However, an un-streamlined development even up to the basic definition of key terms could pose serious issues to this area of study. The challenge is evident as at this juncture, reaching a consensus on a formal specification for the identification of stock market declines is still a work in progress. The contemporaneous development of 3. 

(25) different schools of thought is in diverse directions. In most instances, literatures on the JLS model almost never link crashes to the macroeconomic factors or cite studies from the worldview of the bear and bull markets. Vice versa, the boundary of studies on the bear markets is also exclusive from the work of the cross disciplinary econophysics.. Problem Statements. a. 1.2. ay. Ho, Estrada Ruiz & Yap (2017) noted that the trend of stock market declines in recent years is becoming less abrupt. Unlike the historic Black Monday crash which. al. shaved off 20.47% of the S&P 500 Index (SP500 hereafter) in a single day on 19. M. October 1987, stock market declines in the last three decades have never recorded a single day loss of 10% or more. These include the instances of major declines such as. of. the burst of the 2000 Dot-com bubble and the 2007 subprime meltdown. The declines. ty. were devastating in cumulative term as such that the drops tapered off for a prolonged. si. period.. ve r. In comparison with the 1987 crash which reached its throng in just one day, the SP500 peaked at 1508.31 on 24 August 2000 during the Dot-com bubble and reached its throng. ni. on 11 March 2003 (over 30 months later) at 800.73. Similarly, the SP500 closed at. U. highest of 1562.47 on 10 October 2007 prior to the subprime crisis before tapering off for the next 14 months to 676.53 on 9 March 2009 (S&P 500 Historical Data, Ibid.). The SP500 losses termed in percentage from peak to throng for both the later collapses were 46.8% and 56.7% respectively. Thus both of the “slow burn” meltdowns were by far more devastating compared to the more infamous 1987 crash. Scenarios as such compels researchers to redefine traditional specification for major stock market declines as they are not merely confined to sharp crashes.. 4. 

(26) Despite the devastating implication, stock market declines, i.e. stock market crashes and bear markets are still two vastly underdeveloped topics in financial economics. According to numerous literatures, both of the topics have never been satisfactory explained under the dominant efficiency market hypothesis (EMH) (see Cooper, 2008; Cunningham 2000; Gonzalez, Powell, Shi & Wilson, 2005; Johansen, 1997; Kaizoji & Sornette, 2008). Research on stock market declines is deemed delicate as no consensus. a. for the definitions of the two types of stock market declines i.e. bear markets and stock. ay. market crashes has been reached conclusively. As highlighted previously, the development of literature in this area thus far is scattered in various independent. al. directions with different definitions and specifications for modelling.. M. Most analyses on stock market declines particularly in the early days were in the. of. form of retrospective case studies on specific episodes. Theoretical explanation to the complexity of stock market panic (which entails crashes) was first presented by the neo-. ty. classical rational expectation school of thought (mostly through the perspective of the. si. general equilibrium theory) and the behavioural finance school of thought (through the. ve r. behavioural and cognitive psychological theory). Studies on the subject through theoretical discourse by these schools of thought are still extensive at present.. ni. The pursuit of empirical modelling on regime changing in stock markets is later. U. explored independently by a school of thought from the macroeconomics that espouses the cyclical worldview on the stock market movement (i.e. the bull and bear markets) and the econophysics school of thought which is inspired by the complex system theory, examined the bubble-induced stock market crashes with some very novel techniques that are borrowed from physical statistics. Given the adverse and at times, devastating impact stock market declines could inflict on the economy, the research believes that a. 5. 

(27) further study in this area particularly on the examination on different modelling specifications of stock market declines is timely and warranted. Fama & French (1988) and Guidolin & Timmermann, (2005) noted that the predictability of financial markets return does not necessarily imply that markets are not efficient. Likewise the proposition should accommodate the predictability of stock market declines (and vice versa). Notwithstanding, it is crucial to note that the. a. modelling of stock market declines should not be equated to predicting stock market. ay. return, which is studied extensively for decades in the literature. The modelling of stock. al. market declines are associated with heterogeneous durations of regimes instead of point. M. estimation for the modelling of stock market returns.. Malkiel (2007) argued that extreme market fluctuations such as bubble and. of. panic selling would always succumb to the “financial law of gravitation”. Thus, unrealistic prices of asset sustained for an extended period would invariably reverse to. ty. their intrinsic values. Distortions and artificial prolongations caused by the monetary. si. authority add further challenge to any forecasting attempt on the market. The change of. ve r. regimes in stock market and their relationship with the underlying market fundamentals (e.g. financial variables, industrial indicator, macroeconomic indicators etc.) thus merit. U. ni. a thorough investigation.. The inquiries as laid out above motivate the research to undertake an extensive. investigation on the nexus between various specifications of stock market declines and the underlying conditions of the economy. Linkages between stock market movement and the economic condition have been well established in literature (e.g. see Basistha & Kurov, 2008; Casarin & Trecroci, 2007; Chauvet, 1999; Smith, Sorensen & Wickens, 2006; and McCown, 2007). The reliability of macroeconomic variables in predicting the direction of the economy is also well documented (e.g. Camacho & Perez-Quiros, 2002; 6. 

(28) Estrella & Mishkin, 1998; Layton & Daniel, 2007; and Qi, 2001). The conceptualization of the bull and bear markets in recent years has provided a conducive platform for the investigation on stock market based on the cyclical worldview, resembling approaches from the area of business cycle forecasting. Studies that specifically investigate stock market declines and the relationship with market fundamentals are still sparse. Apart from macroeconomic leading. a. indicators, which were used selectively in previous literatures, it is highly probable that. ay. further important predictors to stock market declines can be discovered from a more. al. extensive study that includes stock market fundamentals, financial market fundamentals, industrial indicators, variables on the market sentiment and indexes of. M. leading indicators. On this aspect, the research seeks to introduce a larger spectrum of. of. market fundamentals that are previously untested in other related literatures. The development of studies on the bear and bull markets are largely inspired by. ty. the worldviews and methodologies from the literatures on the business cycles.. si. Methodologies applied by the school of thought is broadly conventional, i.e.. ve r. econometric approaches that comprise parametric models, semi-parametric models and non-parametric models (e.g. see Candelon, Piplak & Straetmans (2008), Chauvet &. ni. Potter (2000), Chen (2009), Chang (2009), Cunado, Gil-Alana & de Gracia (2010),. U. Edwards, Biscarri & Gracia (2003), Gonzalez, Powell, Shi & Wilson (2005), Lunde & Timmermann (2004), Maheu & McCurdy (2000), Maheu, McCurdy & Song (2009), Pagan & Sossounov (2003) etc). In comparison, the JLS model from the cross-disciplinary econophysics utilises more avant-garde techniques which include hazard rate and the scale invariant log periodic power law which are unusual in the sphere of financial economics (e.g. see. Feigenbaum & Freund, 1996; 1998; Johansen, 1997; Johansen & Sornette, 1998a; 7. 

(29) Johansen, Sornette & Ledoit, 1999). The parallel timeline but independent development in both schools of thought thus presents a research gap for an integrated study on a common platform that the research seeks to investigate further. The research also aspires to contribute to the extension of some core literature that are meticulously reviewed herein, namely; Chang (2009), Chen, (2009), Lunde & Timmermann (2004), Perez-Quiros & Timmermann (2000) – for the bull and bear. a. markets and Feigenbaum (2001), Johansen (2004), Johansen & Sornette (2010),. al. (2012) – for JLS’ model of crashes and rebounds.. ay. Sornette & Cauwels (2014), Liberatore (2011a, 2011b) and Yan, Woodard & Sornette. M. Crucially, the research reckons an updated study in this area which is apposite as related studies specifically on the identification of bull and bear markets (at the juncture. of. when this research begins) only included observations updated to year 2007, i.e. see Chang (2009), Chauvet & Potter (2000) and Chen (2009). Table 1.1 (updated to 31 Dec. U. ni. ve r. si. ty. 2015) strengthen the justification for the need to have an updated study in this area.. 8. 

(30) Table 1.1: Dates for Largest Percentage (%) Losses of S&P 500 Index in a Single Day % Change -20.47 -9.03 -8.93 -8.81 -8.28 -7.62 -6.87 -6.8 -6.77 -6.71 -6.68 -6.66 -6.62 -6.12 -6.12 -6.1 -5.83 -5.74 -5.38 -5.28. al. ay. a. Net Change -57.86 -90.17 -80.03 -106.85 -20.55 -75.02 -64.65 -69.86 -17.67 -54.14 -3.97 -79.92 -3.02 -21.74 -52.54 -58.27 -83.95 -60.66 -1.03 -44.9. ty. Source: Yahoo! Finance. (2015). Close 224.84 907.84 816.21 1,106.42 227.67 909.92 876.99 957.28 243.4 752.44 55.5 1,119.46 42.61 333.65 806.58 896.78 1,356.56 996.23 18.11 805.22. M. Date 19/10/1987 15/10/2008 01/12/2008 29/09/2008 26/10/1987 09/10/2008 27/10/1997 31/08/1998 08/01/1988 20/11/2008 28/05/1962 08/08/2011 26/09/1955 13/10/1989 19/11/2008 22/10/2008 14/04/2000 07/10/2008 26/06/1950 20/01/2009. of. Rank 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20. On the technical aspect, the research through the literature review (which is. si. discussed extensively in the following chapter) noted that results derived from the. ve r. parametric model of the Markov-switching are least appropriate to be used for predictability analyses to compare with the results drawn from semi-parametric and. ni. non-parametric models (e.g. see Chen, 2009). The predictive power of a variable tested. U. on a parametric model is measured with the adjusted mean square prediction error (MSPE-adj) while the quadratic probability score (QPS) is used to measure results from semi-parametric and non-parametric models. Thus, the comparison of test statistic is not parallel. A cursory examination on the data also revealed that the filtered probabilities extracted from the result of the Markov-switching model alternate between regimes more frequently compared to the switching of other semi-parametric and non-parametric 9. 

(31) models. The chart contrived from the results barely resembles a regime switching time series compared to other models. The frequent alternation between regimes is considered undesirable as it defeats the main purpose of regime switching modelling which is to capture the sustained heterogeneous durations of a time series. On another note, the semi-parametric model of naïve moving average also produced more frequent switching in regimes relative to most models. The model with. a. relatively simplistic specification is prone to be skewed by outliers that could lead to the. ay. misdiagnosis of stock market declines (and vice versa). More in-depth discussion on the. al. shortcoming is featured in Chapter 3. Both the aforementioned incompatibility in comparing test statistics, the noisy filtered probabilities of the Markov-switching model. ty. of. the research proposes to address.. M. and the shortcomings of the naïve moving average model are methodological issues that. Research Questions. si. 1.3. ve r. The problem statements discussed above provide the general research question as follows: Which predictors from a list of market fundamentals that comprise of stock. ni. market fundamentals, financial market fundamentals, industrial indicators, variables on. U. the market sentiment and indexes of leading indicators, most consistently predict the. regime of stock market declines? The specific research questions are as follows: 1) What are the most consistent market fundamentals to predict the regime of bear markets that are specified based on various models of parametric, semiparametric and non-parametric for a range of predetermined months ahead within a year?. 10. 

(32) 2) What are the most consistent market fundamentals to predict the stock market crashes (contrasting with the stock market rebounds) that are specified based on the econophysics’ scale-invariant approaches of the JLS model & JLS "negative bubble" model (integrated identifications) for a range of predetermined months ahead within a year? 3) What are the overall most consistent market fundamentals to predict stock. al. ay. a range of predetermined months ahead within a year?. a. market declines across all specifications of models proposed for the research for. Research Objectives. M. 1.4. In accordance with the research questions above, the main objective of this thesis is to. of. identify the best individual predictors of market fundamentals that consistently predict. ty. stock market declines across different specifications of models. The specific research. si. objectives are:. ve r. 1) To determine the most consistent market fundamentals to predict the regime of bear markets that specified based on various models of parametric, semi-. ni. parametric and non-parametric for 1, 3, 6, 9 and 12 months in the future.. U. 2) To determine the most consistent market fundamentals to predict stock market crashes (contrasting with the stock market rebounds) that are specified based on the econophysics’ scale-invariant approaches for 1, 3, 6, 9 and 12 months in the future. 3) To determine the overall most consistent market fundamentals to predict stock market declines across all specifications of models proposed for the research for 1, 3, 6, 9 and 12 months in the future.. 11. 

(33) 1.5. Scientific Paradigm. It is imperative for the research to define its scientific paradigm in order to establish the boundary of the study. Apart from the review of literature, the research is wholly built on the “a posteriori” empiricism paradigm which confines it purely within the sphere of modelling, statistical analysis and deduction based on the empirical evidence derived. This sets the research apart from the scientific paradigms of other schools of thought on. ay. a. the same or related study on stock market declines. Conjectures on stock market bubbles, i.e. a subject that is closely related to this. al. research are diverse and studies in this area are prevalent. A majority of these literatures. M. are focused on the microeconomic aspects and espouse the rationalism paradigm in examining the behaviour of agents in the market, i.e. how their actions lead to bubbles. of. and the subsequent market corrections. The most common schools of thought that are inclined to such research directions are the neoclassical economics and the behavioural. ty. finance. Studies from the neoclassical economics mainly adduce their arguments based. si. on the normativism doctrine with emphasise on rational preferences, utility. ve r. maximization and action based on full information. On the other hand, studies from the behavioural finance assumes the positivism paradigm, e.g. furnishing evidence on. ni. various biasness that are ingrained in the behaviour of agents in the market that. U. contradicts the rationality tenet of the orthodox economics theory. Another more common type of literature in this area is the post-mortem analysis.. This approach of retrospective study on specific episode of stock market declines generally espouses the paradigm of causal inquiry. The examination of issues could be purely in a narrative form or supplemented with empirical evidence on the hindsight.. 12. 

(34) Such causal inquiry approach is also beyond the scope of this research. 1 Extensive review and commentaries on literature is featured in the following chapter. The scientific paradigm and research scope herein institute the basis for the classification of literature which subsequently serve as the structure for the research’s theoretical framework and empirical framework.. a. Scope of Research. ay. 1.6. As defined in the research objectives and the scientific paradigm, the boundary of the. al. research is framed within the scope of simultaneous empirical examination on various. M. models for stock market declines to identify the market fundamentals with the highest and most consistent predictive capability. The research scope emulates that of Chen. of. (2009) and Chang (2009). Nonetheless, discussions on the effectuations of market. Definitions of Key Terms. ve r. 1.7. si. ty. fundamentals across models are furnished in accordance with Chen (2009).. ni. This section is a prelude to the Literature Review in the following chapter. The purpose of this section is to narrow down the scope of topics covered in the ensuing chapter and. U. to provide an overview on how literatures in the past on stock market declines could be. synthesised and classified. Before the research deliberates on the etymologies and classifications of theories / hypotheses / frameworks / frontiers that shape the outline of the subsequent chapters, this section will begin with the in-depth definitions of the three important terminologies most frequently referred to throughout the research.. 1. The scientific paradigms and economics philosophies in this section are heavily referred to Hauseman (2013).. 13. 

(35) 1.7.1. Definitions of Bull and Bear Markets. The advancement of study on the bull and bear markets has expanded the frontier for the research on the dynamics of stock market movement and established the basis for further investigations into other areas such as the one in which the research is undertaking. Albeit the growing interest, it is noteworthy that the formal definitions to the terms of ‘bull market’ and ‘bear market’ have yet to be agreed in consensus.. ay. a. Bull market is deemed synonymous with the “market rally” term that is commonly found in literature. Stock market rally is defined as the ascendance of the. al. indices or the stock prices (Shim & Siegel, 2001). Likewise, the general understanding. M. of the term “bull market” is the occurrence of a persistent upward trend of stock market indices particularly after a period of downward trend or stagnancy. The run of positive. of. returns during the bull market could stretch for months and commonly typified by high volume of transactions in market. On the contrary, a bear market is defined as the trend. ty. of extended decline of stock prices in market. It is commonly typified by sweeping. si. pessimism on the market outlook. Expectation to economic contraction is the most. ve r. common catalyst to the occurrence of bear markets in the history (Downes & Goodman, 2010).. ni. Tracing the origins, both the terms of bear markets and bull markets are regular. U. jargons used by fund managers in the financial market to describe the directions of the market. These terms are later accepted as formal terms for studies on the subject area. In reference to Yanis (2002), one of the definitions from the common traders’ viewpoint. (non-academic) of a bear market is a decline in stock market index of at least 20 percent or beyond. Other addendums to the key specification include the precondition that the stock market has to go through three stages i.e. stage one - a “routine decline” of 5. 14. 

(36) percent or more; stage two – a “moderate decline” of 10 percent or more; and stage three - a “severe correction” of a drop of 15 percent or more.2 The technical specifications for the bear markets and the identifications for heterogeneous durations in the stock markets are featured in Chapter 3. These specifications which are illustrated in the form of mathematical notations and algorithms are operationalised into time series models with a combination of statistical. Definitions of Stock Market Crashes. al. 1.7.2. ay. a. programs (namely Excel, Eviews and Matlab).. M. In layman’s terms, a stock market crash is defined as a steep and abrupt decline. of. in the prices of stock or stock market indices (Garber, 1992). It is common for studies in this area to use specific episodes of crashes as reference points without defining. ty. objectively the specification of a crash. Stock market crashes of 1929 and 1987 are. si. some of the most widely referred to examples in the literature (see for examples: Klien,. ve r. 2001; Nicholas 2008; Rappoport & White, 1993; 1994; Serkin, 1975; Schwert, 1990; Yang & Bessler; 2008).. ni. The definition of a stock market crash, spelled out by Black, Hashimzade &. U. Myles (2009) in the Oxford Dictionary of Economics is as follows: “A sudden and drastic general fall in the security prices on stock exchange… A stock market crash is always possible, since the present price is heavily dependent on opinions about future changes. A crash is always likely when a prolonged bull market has pushed the share to high price-earnings ratio”.. 2. Re-emphasise, the definition by Yanis (2002) is only one of the many informal examples found in nonacademic literature.. 15. 

(37) According to one of the many views of market fund managers, the occasional 0 to 3 percent fluctuation of stock indices is considered high but not alarming. Any decline between 3 to 4 percent is considered as a sign of alarm in the market and a decline that exceeds 5 percent is considered a severe crash (Vines, 2009). Johansen (2004) noted that prior to the introduction of the JLS model, there was no single definition that is objective or methodical in the literature to specify the. a. endogenous (bubble-induced) stock market crashes. In this context, it is crucial to. ay. emphasise on the “endogenous” characteristic as the counterpart i.e. the exogenous. al. crashes, can be caused by an infinite possibility of external shocks that are assumed to. M. be random and unpredictable (Fry, 2012).. The econophysics’ JLS model is a ground-breaking methodology that introduced. of. an objective specification for crashes in the asset markets (e.g. see Johansen & Sornette, 2010; Sornette & Cauwels, 2014; and Yan, Woodard & Sornette 2012). Johansen &. ty. Sornette (2008) argued that most of the stock market crashes in history exhibited an. si. idiosyncratic signature. This signature, which precedes each endogenous crash. ve r. manifests two unmistakable patterns i.e. a super-exponential surge and an accelerating oscillation in the trajectory of prices (termed as the LPPL signature). The axiomatic. U. ni. specification of the JLS model for the identification of crashes is shown in Chapter 3.. 1.8. Significance of Research. The significance of research naturally revolves on the research objectives. The focal point of this research is to determine the most consistent individual market fundamentals for the prediction of stock market declines. Considering that most of the advances in the area of stock market declines have been developed independently, 16. 

(38) literatures from these differing schools of thought will first have to be thoroughly synthesised to establish a symbiotic framework. Therefore, the first significance of this research is to provide a unified platform for the study in the stock market declines, both theoretically and empirically. Crucially, it is worth noting that the groundwork of the research ventures beyond the principal requirements of the chapter of literature review which aims to justify the research. a. theoretically and to highlight the empirical research gaps of the research topic. The. ay. research also contributes to the building of a coalesced theoretical base and in extending. al. the area of knowledge by examining differing schools of thought, filtering incomparable scientific paradigm and reconciling the direction of various empirical approaches. M. (conventional econometric and interdisciplinary econophysic) for the investigation of a. of. common issue.. The second significance of the research is in the exploration of the Shiller’s. ty. Financial Variables on the proposed stock market declines models. These variables that. si. are mostly unexamined in previous similar studies (e.g. Chang, 2009; Chauvet & Potter,. ve r. 2000; and Chen, 2009) are first introduced by Campbell & Shiller 3 (1988; 1989). It comprises a list of important financial market fundamentals namely, the aggregated. ni. stock market’s (S&P) dividend, earnings, consumer price index (CPI), long interest rate,. U. real price, real earnings and cyclically adjusted price earnings ratio (CAPE). Such variables are mostly used for studies in bubble-induced financial crisis (Shiller, 2005). The research also extends the examination of Estrella & Mishkin’s Financial Variables on stock market declines that constitute the third significance of this research.. 3. Robert Shiller, a Nobel Laureate is widely considered as one of the leading authorities in the area of financial crisis.. 17. 

(39) The variable set, first introduced by Estrella & Mishkin (1998) 4 in predicting recessions (e.g. Qi, 2001) were only used selectively in previous studies which are related to stock market (see citations in the preceding paragraph). The Estrella & Mishkin’s Financial Variables set provides a wider spectrum of market fundamentals from a macro aspect for the examination of predictability in stock market declines to complement the micro aspect of the Shiller’s Financial Variables.. a. As aforesaid, there has been no unified investigation on the efficacy of market. ay. fundamentals in predicting various specifications of stock market declines, specifically,. al. one that includes the JLS model. This highlights the fourth significance of the research that is in comparing the predictability results of the proposed sets of market. M. fundamentals, tested extensively with four categories of methodologies in specifying. of. stock market declines. These categories of methodologies include parametric, semiparametric, non-parametric and the econophysics. The summary of the categorisation is. ve r. si. ty. illustrated in a figure as featured in Chapter 3.. 1.9. Outline of Research. ni. Chapter 1 herein provides the background of the research, problem statements, research. U. questions and research objectives, scientific paradigm, scope of research, definitions of key terms, significance of research, concluding remark, all of which collaboratively. 4. Note that the ‘stock prices’ category of variables of the Estrella & Mishkin (1998) is dropped from this research. The aforementioned category includes the New York Stock Exchange composite index, Dow Jones 30 industrials index, monthly average at close and the Standard and Poor’s 500 index (S&P 500), monthly average. The justification of the exclusion being that the dependent variable for the in-sample and out-sample analysis for the research is the S&P 500 index, thus it cancels out itself from being a dependent variable. As for New York Stock Exchange composite index and the Dow Jones 30 industrials index, both moves in tandem with the S&P 500 index most of the time, particularly when the stock market retreats. Therefore their inclusion for the predictability test of S&P 500 index during stock market crashes and bear market is unreliable. Such approach was also adopted by Chen (2009). Further introduction to the ‘Estrella & Mishkin financial variables’ is featured in the section of introduction to data in Chapter 3.. 18. 

(40) advance a meticulous case for the proposed research title, backed with in-depth literature-supported justifications. Chapter 2 discusses various aspects of the subject of stock market declines that spans across numerous schools of thought in the financial economics discipline. Reviews of literature on the cyclical bear markets, the phenomena of stock market crashes from the perspective of complex systems as espoused by the econophysicists. a. and the use of market fundamentals for predictability tests is also conducted. al. research objectives is underscored and deliberated.. ay. extensively. Research gaps derived from these literatures that form the basis of the. M. Chapter 3 outlines the dependent variable, the test variables (used interchangeably with the term of market fundamentals, especially in the context of. of. empirical analysis), the duration of observations and the specifications of models that are used to achieve the proposed research objectives. Next, the axioms of the. ty. conventional econometric models for regime switching i.e. the Markov-switching, the. si. B-B algorithm, the naïve moving average model (and their variants) and the JLS models. ve r. are presented and concisely explained. The subsequent section then describes the use of the probit model to test the predictability of stock market declines, modelled based on. U. ni. different specifications with a list of test variables proposed for the research. The empirical result is presented and discussed briefly in Chapter 4 and finally,. Chapter 5 will recapitulate the key findings of the research, illustrate the connections of these results with the research objectives defined for the thesis and discuss the inferences derived from the study for probable practical applications and policy implications.. 19. 
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