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Abstract

Our paper on the testing for nonlinear market model with endogenous threshold to estimate bull and bear betas among Taiwan nineteen industries have been empirical analyzed. Through series of Luukkonen et al. (1988) and Teräsvirta (1994) techniques for the nonlinear tests, the market model of fourteen industries out of nineteen industries investigated is found to be in a nonlinear form. Among these fourteen industries, steel and banking industries are specified as a QLST model, whereas the rest twelve industries are specified as a LST model. For most industries the speed of transition is rather abrupt than smooth except for plastics, steel, transport, and general merchandise industries. Moreover, among those fourteen industries with nonlinear market model, five industries, plastics, electrical machinery, paper, electronics and banking, are shown to have lower bull than bear market betas, which is in support of the argument by previous studies that risk is lower in up compared to down markets. The rest nine industries, however, are shown to have greater bull than bear market betas, this phenomenon can offer upside potential with minimal downside risk. Nonetheless, textile and paper industries are shown to be high risk industries since the betas are higher than market risk of one for both regimes, whereas steel and automobile industries are shown to be low risk industries since both bull and bear betas are less than one.
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I Introduction


In the asset-pricing literature, the linear market model, or the constant risk market (CRM) model, has long been employed to examine the abnormal return and the performance of various portfolios, as to access to the capital asset pricing model (CAPM). However, the stability of the systematic beta risk in the market model over bull and bear market conditions is of substantial interest as the beta might in fact vary with stock market and business cycle conditions. See as in Fabozzi and Francis (1977,1979), Goldenberg (1985), Krueger and Johnson (1991), Ferson and Schadt (1996), Ahmed and Lockwood (1998), Racine (1998) and Woodward and Marisetty (2005) among others for the argument of the instability or the non-stationarity property of the beta risk.

To realize the relationship between beta risk and market conditions, researchers have diligently investigated in various aspects and controversial results are presented. These studies can be found in, for instance, Fabozzi and Francis (1977), Kim and Zumwalt (1979), Clinball et. al. (1993), Pettengill et. al. (1995) and Woodward and Marisetty (2005) on individual securities, Fabozzi and Francis (1979), Lockwood and Kadiyala (1988) and Kao et. al. (1998) on mutual funds, Wiggins (1992), Bhardwaj and Brooks (1993) and Howton and Peterson (1998) on size based portfolios, Spiceland and Trapnell (1983) and Wiggins (1992) on risk based portfolios, DeBondt and Thaler (1987), Duke (1987) and Wiggins (1992) on past performance based portfolios and Woodward and Anderson (2003) on various industries. However, the evidence that beta varies with market conditions is mixed as different results are encountered. For instance, Fabozzi and Francis (1977) strongly argued that beta measure do not change over bull and bear market, while Lockwood and Kadiyala (1988), Clinball et. al. (1993) and Woodward and Anderson (2003) among others empirical found that beta risk is indeed varying with market conditions. 


There are several definitions of bull and bear market conditions been proposed and those definitions have indeed been substantial divergence in the previous studies. Among those, a critical threshold-based scheme seems most popularized mechanism to demarcate “up” and “down” market conditions. This one-threshold-two-regime scheme dichotomizes the market by comparing the market index to a critical threshold value. For instance, Chen (1982) and Wiggins (1992) used zero monthly market exceed return as the critical threshold value to define up (down) market months. Bhardwaj and Brooks (1993) used the median return on the market portfolio as the threshold value to separate bull from bear months. Another threshold-based scheme can be found in Fabozzi and Francis (1977) which, however, used 1.5 times standard deviation, positively and negatively, of the market return as the threshold values to separate the market into three market conditions of substantially up, down or neither. The three phases definition can also be found in Granger and Silvapulle (2002) which, though a rather different way of non-threshold and non-trend based approach, separated the market into “bullish”, “bearish” and “usual” conditions basing on quantiles of the return distributions to investigate the relative effectiveness of portfolio diversification over market phases. Trend-based scheme, on the other way around, can be seen in Fabozzi and Francis (1979), Pagan and Sossounov (2003) and Lunde and Timmermann (2004). Pagan and Sossounov (2003) modeled the turning points between bull and bear markets. Lunde and Timmermann (2004) defined market conditions by dividing price movements into intermediate and long-term highs and lows.
 Moreover, markov-switching model, as employed by Maheu and McCurdy’s (2000), is nonetheless another type of definition which allows the data to determine bull and bear markets endogenously.
 On the empirical basis, Woodward and Marisetty (2005) used eight different definitions of bull and bear market conditions to ascertain the most appropriate definition with which to capture the non-linear dynamics of security returns.

 
To catch the phenomenon of the varying beta risk, most studies employed the dual beta market (DBM) model in conjunction with the simple up and down market definitions of bull and bear markets to dichotomize the high and low beta risks. However, this discrete jump two-regime market model is too naive to catch the continuous varying system as in the dynamic behaviors of investors. The rationalities of the heterogeneous beliefs on the market conditions by Brock and Hommes (1998) and Brock and LeBaron (1998), the heterogeneous objectives due to different risk profiles and different investment horizons by Guillaume et al. (1995) and herd behavior by Lux (1995) all states the nonlinear phenomenon of behavioral dynamics of the stock price movements. The homogeneous beliefs theory, allowing for an abrupt transition between two regimes of bullish and bearish markets, seems not adequate to describe the reality except in the existence of a strong form of Efficient Market Hypothesis (EMH).

 
Since both the CRM and DBM are not well-specified models in describing the nonlinear dynamic phenomenon of the market return movements, we propose a smooth transition (ST) market model allowing for a gradual transition to well interpret the reality of varying investor reactions to changes in market conditions as heterogeneous beliefs and differing investment horizons states. Through sequences of linearity test and model specified mechanism suggested by Luukkonen et al. (1988) and Teräsvirta (1994), we are able to specify model for each of Taiwanese industry considered in our investigation. This well-developed mechanism, unlike other studies, first allows a gradual transition between regimes of bullish and bearish markets and second, allows the data to determine endogenously an appropriate threshold value. From the speed of the smoothness parameter, the ST model can also help distinguishing the abrupt from smooth transition. Abrupt (gradual) switch may be due to the flow of symmetric (asymmetric) information in terms of the EMH.

Our investigation follows the suggestion by Woodward and Marisetty (2005) employing traditional but highly erratic excess market return to improve over the existing definitions of bull and bear market conditions. For quarterly consideration, the transition variable we used is the three months rolling moving average (MA3m) of the excess market return. Another improvement upon our research is that we apply modified model advanced by Jansen and Terasvirta (1996) which suggest a quadratic logistic smooth transition (QLST) function to allow for an asymmetric bi-side transition rather than the prevalent symmetric transition model of exponential smooth transition (EST) as introduced in Luukkonen et al. (1988) and Teräsvirta (1994).
 

    The remainder of this paper is organized as follows: Section II describes the data. Methodologies are introduced in Section III. Section IV analyzes the empirical results. Section IV concludes this paper.

II Data


We analyze nonlinear market model with endogenous threshold to estimate bull and bear betas. Data needed for the market model are the stock returns of Taiwan stock market index (TWSI) and each index of the industries investigated. There are a total of nineteen categories of industries in Taiwan’s stock market. We therefore have twenty returns series in our data sets. Taiwan stock market is revealed that monthly data are more appropriate to fit the cyclical nature, to rationally implement the market model, we use monthly returns over the period of 1996M1 to 2005M8, a total of 116 observations for each stock return.
 However, to improve over the existing definition of the bull and bear market conditions and rationalize the heterogeneous behaviors of investors, we use three months moving average, a quarterly consideration, of the stock market return as the transition variable in our nonlinear model specification in order to remove the monthly cyclical seasonal fluctuation. The first three observations needed to be trimmed to allow for construction of the MA3M transition variable used in our analysis, the series thus have 113 observations. All sample data sets of the twenty returns are collected from the Taiwan Economic Journal (TEJ) database which published monthly in Taiwan. 


For simplicity, each series is represented by symbols as follows (see also from Table-1): X11 for cement, X12 for food, X13 for plastics, X14 for textile, X15 for electrical machinery, X16 for electric appliance, X17 for chemical, X18 for glass, X19 for paper, X20 for steel, X21 for rubber, X22 for automobile, X23 for electronics, X25 for construction, X26 for transport, X27 for tourism, X28 for banking, X29 for general merchandise, and X99 for others. Moreover, we use 
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 with delay parameter of d. The descriptive statistics of all the sample data are summarized in Table 1. It shows that eight industries, X13, X19, X20, X23, X25, X26, X27, and X28, are distributed in a non-normal form. Table-1 also illustrates the beta coefficients from constant risk model for each industry investigated. All the constant risk betas are shown significant with the phenomenon that eight industries, X11, X13, X14, X16, X19, X21, X25, and X26, have higher risk beta than the market beta of one. The rest eleven industries, on the contrary, have lower risk beta.
III. Model
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LSTM: 
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IV. Methodologies
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V. Empirical Results


When the smoothness parameter,
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 is approaching to zero, the beta coefficient in this lower return regime is 
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 is large enough with a negative sign, the beta coefficients in the bull and bear market conditions, are
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We investigate the content to which the speed of transition between bear and bull markets is smooth or abrupt and positive or negative.
 From Table-4, we observe that negative smoothness parameter is found among five industries of X13, X15, X18, X19, and X27. With the exception that X13 has only a small value of the smoothness parameter, others are shown to have a quick speed of transition between lower and higher return regimes. This indicates an abrupt transition rather than a smooth one between regimes. On the other hand, the rest nine industries, X11, X14, X17, X20, X22, X23, X26, X28, and X29 are found to have positive smoothness parameter with X11, X14, X17, X22, X23, and X28 industries having smooth transition and X20,X26,and X29 industries having abrupt transition, respectively, between regimes.


Our paper on the testing for nonlinear market model with endogenous threshold to estimate bull and bear betas among Taiwan nineteen industries have few interesting findings, first, the market model of fourteen industries out of nineteen industries investigated is found to be in a nonlinear form. Second, among these fourteen industries, X20 and X28 are specified as a QLST model, whereas the rest twelve industries are specified as a LST model. Third, the speed of transition is rather abrupt for most industries except X13, X20, X26, and X29. Fourth, among those fourteen industries with nonlinear market model, five industries, X13, X15, X19, X23, and X28, are shown to have lower bull than bear market betas, which is in support of the argument by previous studies that risk is lower in up compared to down markets. However, the rest nine industries are shown to have greater bull than bear market betas, this phenomenon can offer upside potential with minimal downside risk. Five, among these fourteen industries with nonlinear form, X14 and X19 are shown to be high risk industries since the betas are higher than market risk of one for both regimes, whereas X20 and X22 are shown to be low risk industries since both bull and bear betas are less than one.

V. Conclusion


Our paper on the testing for nonlinear market model with endogenous threshold to estimate bull and bear betas among Taiwan nineteen industries have been empirical analyzed. Through series of Luukkonen et al. (1988) and Teräsvirta (1994) techniques for the nonlinear tests, the market model of fourteen industries out of nineteen industries investigated is found to be in a nonlinear form. Among these fourteen industries, steel and banking industries are specified as a QLST model, whereas the rest twelve industries are specified as a LST model. For most industries the speed of transition is rather abrupt than smooth except for plastics, steel, transport, and general merchandise industries. Moreover, among those fourteen industries with nonlinear market model, five industries, plastics, electrical machinery, paper, electronics and banking, are shown to have lower bull than bear market betas, which is in support of the argument by previous studies that risk is lower in up compared to down markets. The rest nine industries, however, are shown to have greater bull than bear market betas, this phenomenon can offer upside potential with minimal downside risk. Nonetheless, textile and paper industries are shown to be high risk industries since the betas are higher than market risk of one for both regimes, whereas steel and automobile industries are shown to be low risk industries since both bull and bear betas are less than one.
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Table-1 Summary statistics and constant risk beta 

	Industry
	Symbol
	Sample 

Size
	Mean
	Std. Dev.
	Max.
	Min.
	Skewness
	Kurtosis
	J-B
	Beta

	TWSI
	Rm
	116
	0.016
	0.371
	-0.909
	1.010
	-0.053
	0.034
	0.059
	

	MA3m
	R*m
	113
	0.019
	0.219
	-0.456
	0.575
	-0.150
	-0.561
	1.906
	

	Cement
	X11
	116
	0.010
	0.517
	-1.433
	1.467
	0.056
	0.311
	0.528
	1.155***

	Food
	X12
	116
	-0.009
	0.414
	-1.062
	1.016
	-0.024
	0.185
	0.176
	0.974***

	Plastics
	X13
	116
	0.042
	0.462
	-1.513
	1.224
	-0.241
	1.342***
	9.835***
	1.020***

	Textile
	X14
	116
	0.010
	0.458
	-1.267
	1.396
	0.029
	0.252
	0.323
	1.141***

	Eletrical-M
	X15
	116
	0.008
	0.352
	-0.950
	1.192
	0.051
	0.858*
	3.607
	0.873***

	E-Appliance
	X16
	116
	-0.005
	0.521
	-1.512
	1.631
	0.022
	0.845*
	3.459
	1.230***

	Chemicals
	X17
	116
	0.009
	0.399
	-0.997
	1.126
	0.076
	0.405
	0.903
	0.985***

	Glass
	X18
	116
	-0.005
	0.396
	-1.126
	0.850
	-0.434*
	0.313
	4.122
	0.840***

	Paper
	X19
	116
	0.004
	0.521
	-1.220
	2.052
	0.423*
	1.202**
	10.445***
	1.271***

	Steel
	X20
	116
	0.030
	0.415
	-0.984
	1.521
	0.489**
	0.981**
	9.278***
	0.819***

	Rubber
	X21
	116
	0.023
	0.460
	-1.118
	1.051
	-0.044
	-0.352
	0.636
	1.075***

	Automobile
	X22
	116
	0.038
	0.422
	-0.922
	1.349
	0.194
	0.138
	0.821
	0.838***

	Electronics
	X23
	116
	0.063
	0.529
	-1.448
	1.750
	0.172
	1.149**
	6.955**
	0.893***

	Construction
	X25
	116
	-0.004
	0.595
	-1.383
	2.150
	0.715***
	1.310***
	18.181***
	1.384***

	Transport
	X26
	116
	0.023
	0.462
	-2.087
	1.283
	-0.469**
	3.260***
	55.626***
	1.018***

	Tourism
	X27
	116
	0.016
	0.406
	-1.448
	1.055
	-0.097
	1.740***
	14.816***
	0.794***

	Banking
	X28
	116
	0.009
	0.451
	-0.716
	1.599
	0.588**
	1.903***
	24.193***
	0.990***

	General
	X29
	116
	0.015
	0.366
	-0.981
	1.061
	-0.020
	0.975**
	4.602
	0.792***

	Others
	X99
	116
	0.020
	0.381
	-1.269
	1.034
	-0.259
	0.543
	2.719
	0.907***


Notes: 1. ***, **, and * denote significant at the 1%, 5%, and 10% levels, respectively.
      2. TWSI and MA3m represent for Taiwan stock market index and three months moving average of TWSI, respectively.
      3. The first three observations needed to be trimmed off to allow for construction of the MA3m transition variable used in our analysis, the series for each test thus have 113 observations.

Table 2. KSS’s Nonlinear and traditional linear Unit Root Test 

	Industry 
	KSS test statistics
	NP test MZt statistics
	KPSS test statistics

	
	Level
	Difference
	Level
	Difference
	Level
	Difference

	Rm
	-5.950***
	-3.258***
	-5.327***
	-4.590***
	0.073
	0.165

	X11
	-5.973***
	-3.704***
	-5.338***
	-6.261***
	0.109
	0.192

	X12
	-4.611***
	-4.786***
	-5.271***
	-4.882***
	0.099
	0.329

	X13
	-4.688***
	-3.535***
	-5.352***
	-4.228***
	0.061
	0.180

	X14
	-6.034***
	-2.820***
	-5.342***
	-4.946***
	0.082
	0.157

	X15
	-3.380***
	-4.894***
	-5.283***
	-4.614***
	0.238
	0.241

	X16
	-5.137***
	-3.137***
	-5.305***
	-6.004***
	0.103
	0.263

	X17
	-5.056***
	-4.380***
	-5.330***
	-5.500***
	0.172
	0.176

	X18
	-6.139***
	-4.620***
	-5.325***
	-6.205***
	0.120
	0.133

	X19
	-5.129***
	-2.637**
	-5.286***
	-4.721***
	0.135
	0.379

	X20
	-5.516***
	-2.543**
	-5.316***
	-4.917***
	0.204
	0.145

	X21
	-5.414***
	-5.446***
	-5.359***
	-4.432***
	0.171
	0.246

	X22
	-4.538***
	-4.822***
	-5.342***
	-0.687***
	0.187
	0.169

	X23
	-5.993***
	-3.748***
	-5.255***
	-4.625***
	0.188
	0.205

	X25
	-4.774***
	-4.314***
	-5.274***
	-4.890***
	0.120
	0.500

	X26
	-2.280**
	-3.431***
	-5.347***
	-5.892***
	0.140
	0.318

	X27
	-4.489***
	-3.063***
	-5.306***
	-4.793***
	0.118
	0.220

	X28
	-5.357***
	-3.891***
	-5.297***
	-4.120***
	0.073
	0.165

	X29
	-3.536***
	-4.211***
	-5.348***
	-4.403***
	0.109
	0.192

	X99
	-3.900***
	-3.872***
	-5.288***
	-4.910***
	0.099
	0.329


Notes: 1. Simulated critical values for KSS nonlinear and NP traditional test are from Table 1 of Kapetanios et al. (2003) and Table 1 of Ng and Perron (2001), respectively. 
      2. The number in parentheses indicates the selected lag order based on SBC.

      3. ***, **, and * denote significant at the 1%, 5%, and 10% levels, respectively.
Table-3 Linearity test for the market model with varying delay parameters

	D
	1
	2
	3
	4
	5
	6

	x11
	4.862
	(0.003)
	2.278
	(0.084)
	1.925
	(0.130)
	0.122
	(0.947)
	0.105
	(0.957)
	0.093
	(0.964)

	x12
	0.806
	-0.493
	1.393
	-0.249
	1.308
	-0.276
	2.08
	-0.107
	0.114
	-0.952
	1.676
	-0.177

	x13
	6.918
	(0.000)
	5.034
	(0.003)
	1.071
	(0.365)
	0.803
	(0.495)
	1.331
	(0.268)
	2.662
	(0.052)

	x14
	1.096
	(0.354)
	1.210
	(0.310)
	1.324
	(0.271)
	1.615
	(0.190)
	0.325
	(0.807)
	2.577
	(0.058)

	x15
	3.056
	(0.032)
	1.680
	(0.176)
	1.362
	(0.258)
	0.435
	(0.728)
	1.427
	(0.239)
	2.100
	(0.105)

	x16
	0.937
	-0.425
	1.545
	-0.207
	1.047
	-0.375
	1.888
	-0.136
	0.201
	-0.895
	0.298
	-0.827

	x17
	3.539
	(0.017)
	0.552
	(0.648)
	1.059
	(0.370)
	1.989
	(0.120)
	2.029
	(0.114)
	0.691
	(0.559)

	x18
	0.488
	(0.691)
	2.331
	(0.078)
	0.077
	(0.972)
	0.973
	(0.408)
	1.201
	(0.313)
	0.156
	(0.926)

	x19
	0.488
	(0.691)
	2.331
	(0.078)
	0.077
	(0.972)
	0.973
	(0.408)
	1.201
	(0.313)
	0.156
	(0.926)

	x20
	0.661
	(0.578)
	4.184
	(0.008)
	0.462
	(0.710)
	1.050
	(0.374)
	1.366
	(0.257)
	1.012
	(0.391)

	x21
	0.935
	-0.427
	0.251
	-0.86
	0.799
	-0.497
	1.328
	-0.269
	0.068
	-0.977
	1.009
	-0.392

	x22
	0.230
	(0.876)
	1.831
	(0.146)
	3.252
	(0.025)
	2.795
	(0.044)
	0.713
	(0.547)
	1.425
	(0.240)

	x23
	0.741
	(0.530)
	4.283
	(0.007)
	0.314
	(0.815)
	1.246
	(0.297)
	0.113
	(0.952)
	1.315
	(0.274)

	x25
	0.535
	-0.659
	0.61
	-0.61
	1.827
	-0.147
	1.29
	-0.282
	1.923
	-0.131
	0.428
	-0.733

	x26
	3.400
	(0.020)
	0.181
	(0.909)
	0.286
	(0.835)
	3.541
	(0.017)
	7.090
	(0.000)
	4.318
	(0.007)

	x27
	2.708
	(0.049)
	7.867
	(0.000)
	2.092
	(0.106)
	2.907
	(0.038)
	0.133
	(0.940)
	1.096
	(0.355)

	x28
	2.121
	(0.102)
	2.246
	(0.087)
	0.634
	(0.595)
	4.537
	(0.005)
	1.165
	(0.327)
	2.428
	(0.070)

	x29
	2.113
	(0.103)
	1.184
	(0.319)
	3.466
	(0.019)
	0.784
	(0.505)
	0.225
	(0.879)
	2.513
	(0.063)

	X99
	0.78
	-0.507
	0.715
	-0.545
	0.045
	-0.987
	1.762
	-0.159
	0.785
	-0.505
	1.812
	-0.15


Table-4 Model specification of the nonlinear market models (LST versus QLST) 

	D
	1
	2
	3
	4
	5
	6

	X11
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	14.488
	(0.000)
	4.522
	(0.036)
	0.917
	(0.340)
	0.305
	(0.582)
	0.086
	(0.770)
	0.211
	(0.647)
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	0.047
	(0.829)
	0.963
	(0.329)
	0.277
	(0.600)
	0.003
	(0.954)
	0.228
	(0.634)
	0.031
	(0.860)
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	0.274
	(0.601)
	1.333
	(0.251)
	4.549
	(0.035)
	0.065
	(0.800)
	0.003
	(0.955)
	0.041
	(0.840)

	X13
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	15.578
	(0.000)
	12.931
	(0.000)
	0.812
	(0.370)
	0.218
	(0.642)
	0.472
	(0.493)
	0.082
	(0.775)

	
	
[image: image27.wmf]2

H


	4.823
	(0.030)
	0.828
	(0.365)
	2.235
	(0.138)
	2.176
	(0.143)
	1.368
	(0.245)
	5.442
	(0.022)
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	0.000
	(0.983)
	1.322
	(0.253)
	0.181
	(0.671)
	0.035
	(0.853)
	2.131
	(0.147)
	2.383
	(0.126)

	X14
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	0.567
	(0.453)
	0.279
	(0.598)
	1.512
	(0.222)
	0.023
	(0.880)
	0.823
	(0.366)
	0.598
	(0.441)
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	0.000
	(0.992)
	2.228
	(0.138)
	1.056
	(0.306)
	0.009
	(0.926)
	0.121
	(0.728)
	3.466
	(0.065)
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	2.717
	(0.102)
	1.117
	(0.293)
	1.394
	(0.240)
	4.811
	(0.031)
	0.047
	(0.829)
	3.551
	(0.062)

	X15
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	6.058
	(0.015)
	3.297
	(0.072)
	2.271
	(0.135)
	0.977
	(0.325)
	0.668
	(0.416)
	0.089
	(0.766)
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	0.342
	(0.560)
	0.028
	(0.867)
	0.611
	(0.436)
	0.034
	(0.854)
	0.366
	(0.546)
	6.267
	(0.014)
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	2.704
	(0.103)
	1.722
	(0.192)
	1.206
	(0.275)
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	(0.579)
	3.229
	(0.075)
	0.001
	(0.977)
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	0.056
	(0.813)
	0.622
	(0.432)
	2.238
	(0.138)
	1.344
	(0.249)
	2.665
	(0.106)
	1.989
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	0.032
	(0.858)
	0.021
	(0.885)
	0.243
	(0.623)
	0.124
	(0.726)
	1.950
	(0.166)
	0.028
	(0.866)
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	10.521
	(0.002)
	1.019
	(0.315)
	0.718
	(0.399)
	4.463
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	1.429
	(0.235)
	0.093
	(0.761)
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	(0.930)
	0.286
	(0.594)
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	(0.737)
	0.413
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	(0.649)
	0.000
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	0.209
	(0.649)
	0.422
	(0.517)
	0.058
	(0.810)
	1.992
	(0.161)
	2.091
	(0.151)
	0.080
	(0.778)
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	1.248
	(0.266)
	6.253
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	0.062
	(0.804)
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	1.297
	(0.257)
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	0.000
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	0.209
	(0.649)
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	(0.517)
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	(0.810)
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	(0.161)
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	(0.151)
	0.080
	(0.778)
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	1.248
	(0.266)
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	(0.014)
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	(0.804)
	0.522
	(0.471)
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	(0.257)
	0.387
	(0.535)

	X20
	
[image: image44.wmf]1

H


	0.000
	(0.999)
	0.096
	(0.758)
	0.051
	(0.823)
	0.903
	(0.344)
	0.077
	(0.782)
	0.001
	(0.977)
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	1.994
	(0.161)
	11.657
	(0.001)
	0.001
	(0.980)
	0.704
	(0.403)
	3.882
	(0.051)
	2.746
	(0.101)

	
	
[image: image46.wmf]3

H


	0.006
	(0.937)
	0.812
	(0.370)
	1.334
	(0.251)
	1.537
	(0.218)
	0.170
	(0.681)
	0.308
	(0.580)
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	0.067
	(0.796)
	3.261
	(0.074)
	6.238
	(0.014)
	8.091
	(0.005)
	1.085
	(0.300)
	0.816
	(0.368)
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	(0.540)
	1.277
	(0.261)
	2.700
	(0.103)
	0.415
	(0.521)
	0.308
	(0.580)
	0.015
	(0.902)
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	0.247
	(0.620)
	0.947
	(0.333)
	0.742
	(0.391)
	0.003
	(0.960)
	0.756
	(0.387)
	3.433
	(0.067)
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	0.438
	(0.510)
	1.415
	(0.237)
	0.122
	(0.728)
	3.074
	(0.082)
	0.197
	(0.658)
	0.044
	(0.835)
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	0.003
	(0.958)
	0.986
	(0.323)
	0.079
	(0.779)
	0.708
	(0.402)
	0.059
	(0.808)
	3.932
	(0.050)
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	1.782
	(0.185)
	10.240
	(0.002)
	0.744
	(0.390)
	0.000
	(0.985)
	0.088
	(0.768)
	0.008
	(0.930)
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	5.339
	(0.023)
	0.195
	(0.660)
	0.007
	(0.932)
	10.662
	(0.001)
	10.045
	(0.002)
	13.186
	(0.000)
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	3.332
	(0.071)
	0.236
	(0.628)
	0.358
	(0.551)
	0.146
	(0.703)
	8.380
	(0.005)
	0.003
	(0.956)
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	1.384
	(0.242)
	0.118
	(0.732)
	0.494
	(0.484)
	0.002
	(0.963)
	1.963
	(0.164)
	0.017
	(0.897)
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	5.192
	(0.025)
	21.302
	(0.000)
	6.140
	(0.015)
	1.592
	(0.210)
	0.287
	(0.593)
	0.335
	(0.564)
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	1.205
	(0.275)
	0.198
	(0.657)
	0.071
	(0.790)
	6.819
	(0.010)
	0.104
	(0.748)
	0.464
	(0.497)
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	1.677
	(0.198)
	2.049
	(0.155)
	0.165
	(0.685)
	0.280
	(0.598)
	0.015
	(0.904)
	2.478
	(0.119)
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	2.627
	(0.108)
	2.742
	(0.101)
	0.991
	(0.322)
	1.248
	(0.267)
	2.126
	(0.148)
	5.578
	(0.020)
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	3.648
	(0.059)
	2.462
	(0.120)
	0.019
	(0.891)
	10.772
	(0.001)
	0.880
	(0.351)
	0.292
	(0.590)
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	0.078
	(0.781)
	1.474
	(0.227)
	0.901
	(0.345)
	1.426
	(0.235)
	0.505
	(0.479)
	1.426
	(0.235)
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	3.679
	(0.058)
	3.038
	(0.084)
	1.673
	(0.199)
	0.506
	(0.478)
	0.011
	(0.917)
	0.000
	(0.983)
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	(0.949)
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	(0.703)
	7.286
	(0.008)
	0.006
	(0.938)
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	(0.904)
	1.190
	(0.278)
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	2.634
	(0.108)
	0.410
	(0.523)
	1.315
	(0.254)
	1.841
	(0.178)
	0.649
	(0.422)
	6.286
	(0.014)


  Note: The F statistics are computed to test a sequence of the null hypotheses: H03, H02, and H01 for the equation of 
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Table-5 Parameter estimation of nonlinear market model with endogenous threshold 

	Industry
	d
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	DW

	x11
	1
	0.046
	-0.020
	0.786
	1.307
	542.90
	-0.192
	41
	72
	0.703
	2.082

	x13
	1
	0.020
	0.049
	1.960
	0.788
	-8.81
	-0.282
	22
	91
	0.717
	1.858

	x14
	6
	-0.006
	-0.009
	1.086
	1.160
	1092.25
	-0.174
	42
	71
	0.847
	2.193

	x15
	1
	-0.012
	-0.006
	1.017
	0.757
	-698.69
	-0.022
	51
	62
	0.862
	2.156

	x17
	1
	0.090
	-0.007
	0.639
	1.022
	703.82
	-0.341
	22
	91
	0.842
	2.113

	x18
	2
	0.125
	-0.021
	0.842
	1.107
	-1533.76
	0.358
	19
	94
	0.617
	2.285

	x19
	2
	-0.051
	0.069
	1.383
	1.190
	-580.42
	-0.124
	45
	68
	0.828
	2.131

	x20*
	2
	0.010
	0.010
	0.425
	0.478
	31.60
	-0.368
	60
	53
	0.560
	2.003

	
	
	
	
	
	
	
	0.210
	
	
	
	

	x22
	3
	-0.059
	0.050
	0.553
	0.942
	1090.16
	-0.194
	29
	84
	0.552
	1.584

	x23
	2
	0.150
	0.041
	1.564
	0.763
	1927.57
	-0.335
	19
	94
	0.411
	1.706

	x26
	5
	0.024
	-0.006
	0.757
	1.501
	15.32
	0.172
	78
	35
	0.695
	2.001

	x27
	2
	-0.315
	0.020
	0.724
	1.864
	-117.83
	0.341
	96
	17
	0.555
	2.015

	x28*
	4
	0.122
	-0.007
	1.154
	0.968
	43153.00
	-0.094
	3
	110
	0.648
	2.329

	
	
	
	
	
	
	
	-0.080
	
	
	
	

	x29
	2
	0.000
	0.019
	0.687
	1.006
	24.93
	0.086
	58
	55
	0.637
	2.564
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 for QLST
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 is the three month moving average of the market returns, d is the delay parameter

With the exceptions that the models of industries X20 and X28 are specified as QLST, all the rest industries are specified as LST model. Thus, we have two threshold values, 
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 and 
[image: image81.wmf]2

t

, for X20 and X28 and have only one threshold value of 
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 for all others.
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� In order to smooth the price process from its short-term noise and identify the upward or downward trends, Lunde and Timmermann (2004) defined bull market as a series of intermediate highs interrupted by a series of intermediate lows when there is a long-term upward movement and bear market as a series of intermediate lows interrupted by a series of intermediate highs in a long-term downward movement.


� However, Lunde and Timmermann (2004) argued that defining market conditions endogenously by using a market switching process tends to identify turning points too often, since regime switching is in fact a process in which switching occurs after a sequential trend.


� Woodward and Marisetty’s (2005) eight definitions of bull and bear market conditions are based on three different trend-based schemes and the traditional but highly erratic excess market return.


� Abrupt (smooth) transition may indicate that investors have homogeneous (heterogeneous) beliefs as they switch from one regime to the next instantly (gradually) as the transition variable crosses the threshold.


� The ST model specification by Luukkonen et al. (1988) and Teräsvirta (1994) specified the logistic smooth transition (LST) versus exponential smooth transition (EST), while Jansen and Terasvirta (1996) is for LST versus QLST. 


� For investigation of the market model, most literature use monthly data in their empirical studies, see Chen (1992), Wiggins (1992), Bhardwaj and Brooks (1993) and Woodward and Marisetty (2005) among others  


� For LST model, positive and negative signs of smoothness parameter imply that the values of transition functions are from zero to one and vice versa when transition variable runs from lower return to higher return regimes. For QLST model, the sign of smoothness parameter should keep positive to make sure a concave shape.
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