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Abstract

We use various volatility models to study the intertemporal relation between the conditional mean and the conditional variance of the aggregate stock market returns in Asia Pacific region. Using the mixed data sampling (MIDAS) we find that there is no significant positive relationship between risk and the expected stock returns in most markets except New Zealand and Thailand. For comparison, we also use symmetric and asymmetric GARCH, EGARCH, and QGARCH models. The results are qualitatively similar. We also employ asymmetric specifications of the variance process within the MIDAS framework, and the results do not improve much compared to the symmetric models. Finally we perform a number of diagnostic tests, which suggest that the QGARCH seem outperform other models in terms of model specification. Using Campbell and Hentschel’s (1992) QGARCH model, we capture the strong positive volatility feedback effect in Australia. Asymmetric effect of positive and negative return shocks are present in some markets as per EGARCH, GJR and QGARCH model, but they are not pervasive for the Asia Pacific markets. 

JEL Classification: G12; G15; C22
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1. Introduction
The fundamental tradeoff between risk and return in stock markets is an important topic in asset valuation research. Building upon the Merton’s (1973) intertemporal capital asset pricing model (ICAPM), Merton (1980) provides that the conditional expected excess returns on the stock market are positively related to the conditional variance of the stock market:
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where the parameter 
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, which measures the impact of the conditional variance on the excess returns, corresponds to the coefficient of relative risk aversion of the representative investor, and 
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should be zero according to the theory.
Though the theory suggests that the relative risk aversion should be positive, the previous empirical studies on the relation between risk and return often find inconclusive results. For example, French, Schwert, and Stambaugh (1987), and Campbell and Hentschel (1992) find a positive relation, however, most of the relations are statistically insignificant. Some researchers find a significant and negative relation (for example Campbell, 1987; Nelson, 1991). Glosten, Jagannathan and Runkle (GJR) (1993) and Harvey (2001) find that the estimated relative risk aversion is sensitive to the models used. The inconsistent findings of the above studies are due to different methodologies and different sampling periods used.
Recently, Ghysels, Santa-Clara and Valkanov (GSV) (2005) propose the mixed data sampling (MIDAS) technique to forecast monthly variance with past daily squared returns. Using this new approach, they find that there is significantly positive relation between risk and return in the U.S. stock market. They also try the asymmetric specification of the variance process and find the similar results. Applying the same MIDAS technique to the European markets, Leon, Nave and Rubio (2006) find that there is a significantly positive relation between risk and return in most European stock indices. They find that the asymmetric specification of the variance process under the MIDAS framework gives a stronger relation between risk and return. 
Most risk and return relation studies are focusing on the U.S and European markets, which are developed markets. The evidence of the risk and return relation of the stock markets in the Asia Pacific regions, where most of them are emerging markets, is quite limited. Harvey (1995) suggests that the emerging markets such as Asian markets exhibit high expected return and high volatility, therefore, the risk-return relation in Asia Pacific market may exhibit quite different pattern than those in the U.S. markets and European market. Therefore it is interesting to see whether these volatility models developed for developed markets will still work in emerging markets. Using GARCH-in-Mean models, Theodossiou and Lee (1995) find no relationship between conditional volatility and expected returns among ten countries including Australia and Japan. De Santis and Imrohoroglu (1997) find no evidence on the relation of risk-award on Asian markets, while Chiang and Doong (2001) report evidence that there is asymmetric effect on the conditional volatility for the daily data but not for monthly data based on seven Asian stock markets (Hong Kong, Malaysia, the Philippines, Singapore, South Korea, Taiwan, and Thailand). 

Our paper is to study the relation between risk and return in most of the stock markets in Asian Pacific region: Australia, Hong Kong, Indonesia, Japan, Korea, Malaysia, New Zealand, Philippine, Singapore, Taiwan, and Thailand. We apply the MIDAS framework and other well-known volatility models to analyze the risk-expected return trade-off in these countries. Our research can help better understanding the risk-return relation in Asia Pacific markets. 
We present the evidence that there is no significant positive relationship between risk and the expected stock returns in most markets using a variety of volatility models. Our diagnostic tests suggest that Campbell and Hentschel’s (1992) QGARCH model seems to outperform other models in terms of model specification. Using this model, we also capture the strong positive volatility feedback effect in Australia. 

The rest of this paper is structured as follows. Section 2 describes the data set used in this study. Section 3 presents the results under the GARCH-M framework. Section 4 reports the results from the MIDAS under symmetric framework. Section 5 discusses the results from the asymmetric MIDAS. Section 6 presents diagnostic tests for various volatility models. Section 7 concludes. 
2. Data

We use the daily stock market indices from eleven countries in Asia Pacific: Australian All Ordinary market index (Australia), Hang Seng (Hong Kong), Jakarta Composite (Indonesia), Nikkei 225 (Japan), KLCI Composite (Malaysia), Seoul Composite (Korea), New Zealand DS market index (New Zealand), Philippine DS market index (Philippines), Straits Times (Singapore), Taiwan SE Weighted (Taiwan), and Bangkok SET (Thailand). All indices data are collected from DataStream. For all eleven markets, the sample starts from the 2nd of January 1989 and finishes on the 6th of December 2006, giving 4678 daily observations for each country. Daily market return is computed as the log difference of the market indices at day t and day t-1. We also compute the monthly returns by using the price of the last trading day of that month. We employ the monthly returns data to test all the volatility models except the MIDAS. We use daily stock returns to construct the monthly conditional variance for the MIDAS framework.
We also collect the short-term monthly risk-free rate for each market from International Financial Statistics. They are: the 13 weeks Treasury Bill rate for Australia, the money market rate for Hong Kong, the interbank call rate for Indonesia, the interbank call rate for Japan, the 3 months Treasury Bill rate for Malaysia, the money market rate for Korea, the 3 months Treasury Bill rate for New Zealand, the 3 months Treasury Bill rate for Philippine, the Treasury Bill rate for Singapore, the one month deposit rate for Taiwan, and the government securities bill rate for Thailand. Following Leon, Nave, and Rubio (2006), our daily risk-free rates are also constructed by assuming the above monthly risk-free rates remain constant within the month and are suitable for compounding. Then, the equity excess returns are simply obtained by taking the difference between the index return and the short-term interest rate.

[Insert Table 1 here]

 The summary statistics for the monthly excess returns and the monthly realized variance are displayed in Table 1 for each market. The monthly excess returns and monthly realized variance are calculated from within-month daily data as described above. The statistics include the mean, standard deviation, skewness, kurtosis, and autocorrelations for both the monthly excess returns and monthly realized variance. 

 Hong Kong and Singapore have relatively high average annualized monthly excess return (8.7% and 6.3%, respectively) and moderate realized variance. Four markets (Indonesia, Japan, Malaysia and New Zealand) have negative average monthly excess return. The range of average monthly realized variance is greater for the emerging than the developed markets (especially compared to Australia and New Zealand). Among them, the mean monthly realized variance for Korea and Taiwan are both higher than 8%.

The emerging market returns are also more autocorrelated on average. In particular, Indonesia and Philippine have first-order autocorrelation for excess return above 15%.  This suggests that the excess returns in many of these markets are predictable to some extent. Those markets that have higher mean monthly realized variance also have higher autocorrelation. These markets are mostly emerging markets such as Korean and Taiwan. This evidence suggests that the variances are very persistent especially in emerging markets. The volatility clustering evidenced in these markets suggests that GARCH modeling may be appropriate to examine the risk and return relation in these markets
3. The risk-return trade-off under GARCH specifications

From Engle (1982) and Bollerslev (1986), ARCH (Autoregressive Conditional Heteroskedasticity) models have become popular in analyzing the conditional variance. The GARCH (Generalized ARCH) (1,1) model with conditional normal distributions is the most popular ARCH specification in empirical research. Engle, Lilien and Robin’s (1987) GARCH-in-Mean (GARCH-M) model provides a good tool to estimate the relation between excess return and the conditional variance. The mean equation to be estimated in this paper is
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The variance process of the GARCH(1,1)-M model (Model 1) is specified as
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where 
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. We employ the maximum likelihood method to estimate the parameters, 
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in this model and all of the following models. 
In the standard GARCH model, future variances are linear in current and past variances. The absolute GARCH model in Schwert (1989) makes future standard deviation linear in current and past standard deviation. The variance process of the Absolute GARCH(1,1)-M model (Model 2) is
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Positive and negative residuals maybe have different impact on future volatilities. Nelson’s (1991) Exponential GARCH (EGARCH) allows the asymmetric effect of the good news and bad news on conditional variances. The conditional variance of the EGARCH(1,1)-M model (Model 3) is 
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where c is the parameter that captures the effects that asymmetric positive and negative shocks,
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Another well-known asymmetric model is the GJR model, which is proposed by Glosten, Jagannathan and Runkle (1993). The GJR model is a simple extension of GARCH with an additional term added to account for possible asymmetries. The conditional variance of GJR(1,1) model (Model 4) is
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where the squared residual is multiplied by 
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when the return is below its conditional expectation (
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 when the return is above or equal to the expected value (
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Another asymmetric model is Campbell and Hentschel (1992)’s Quadratic GARCH-M (QGARCH-M) model, which captures the volatility feedback effect. They find that volatility feedback has little effect on US stock returns, but it could be very important during high volatility period. The mean equation for the QGARCH(1,1)-M model (Model 5) is no longer as (2)

, but as 
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and the variance equation is 
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where 
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measures the volatility feedback effect, where an unusually large realization of dividend news will tend to increase volatility, lower stock price, and then cause a negative unexpected stock return. The parameter 
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captures the asymmetric effect of negative and positive return shocks. 
(7)

 shows that the stock return is a quadratic function of the underlying news with linear coefficient  GOTOBUTTON ZEqnNum698953  \* MERGEFORMAT and quadratic coefficient
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. The conditional log-likelihood function is not that of the standard GARCH-in-mean model, but as
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The additional term, 
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 arises from the Jacobian of the quadratic transformation.
Table 2 presents the results of estimating models (1) to (5) under the GARCH framework with monthly data from January 1980 to December 2006 for our eleven equity indices in Asia Pacific region. We maximized the log likelihood function for all the models to obtain the coefficient estimates, assuming 
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 is conditionally normally distributed. Even if this assumption is not valid, as Bollerslev and Wooldridge (1992) point out that the quasi-maximum likelihood estimates will still be consistent and asymptotically normal as long as the mean and variance equation are correctly specified. Table 2 displays the coefficient estimates and the corresponding Bollerslev and Wooldridge’s (1992) robust t-statistics. We report 
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 to quantify the explanatory power of the variance estimators in predictive regressions for realized returns and variances, respectively. We also report the log likelihood value of the maximum likelihood estimates. The monthly estimated sample is from January 1989 to December 2006.

Panel A and Panel B presents the estimating results from GARCH(1,1)-M and AGARCH(1,1)-M model. The estimated risk aversion coefficients 
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 are all insignificant in the GARCH(1,1)-M and AGARCH(1,1)-M models, and the coefficient ranges from -4.7 for New Zealand to 3.85 for Japan for GARCH(1,1)-M model, and -6.6 for Australia and 7.56 for Philippine for AGARCH(1,1)-M model. The sign of 
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 for most countries are negative. The estimated coefficient for 
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 are mostly positive (close to 1.0) and significant which suggest that conditional volatility are highly persistent. 

Panel 3 and Panel 4 presents the results from the asymmetric model of EGARCH(1,1)-M and GJR(1,1). The results show consistent evidence of no trade-off relation between risk and return for all markets except Japanese market in EGARCH-M (1, 1) model and Korean market in GJR (1, 1) model, which show significant positive coefficient of 
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. The results are not surprising since most of previous study on Asian markets either find no evidence (De Santis and Imrohoroglu, 1996) or negative relation between stock returns and time-varying volatility (Chiang and Doong, 2001). To ensure the robustness, we further examine the models with higher order and the overall results remain unchanged (not reported). The results from EGARCH-M model identify two cases of asymmetric effect (Korea and Taiwan) where negative shocks affect more on conditional variance than positive shocks. Panel D presents the estimates from GJR models and there are two markets having significant positive coefficient of 
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, which suggests the existence of leverage effect. In sum, with two exceptions, the estimates of 
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 for all markets from these GARCH models vary in signs and lack of statistic power. The results are not consistent and the models seem to have weak explanatory power as both estimates of 
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 appear low across all markets for all models.  
Panel E presents the estimated results from Campbell and Hentschel’s (1992) QGARCH(1,1)-M model. We find that only Hong Kong exhibit the negative risk and return relation (
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). The parameter b, governs the predictive asymmetry in the model. We find that b in most markets are not significantly different from zero except Hong Kong and Indonesia, where positive return shocks have more impact on future conditional variance in Hong Kong, and negative return shocks tend to have more impact in Indonesia. Four markets (Hong Kong, New Zealand, Philippine and Thailand) have negative volatility feedback effect (
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is negative and statistically significant), where an unusually large realization of dividend news, of either sign, will reduce the stock price and cause a positive unexpected stock return. In contrast, the volatility feedback effect, where an unusually large realization of dividend news will increase the stock price and cause a negative unexpected stock return, are strong is Australia. The strength of this volatility feedback effect (
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) is far larger than other markets. 
[Insert Table 2 here]
4. Symmetric MIDAS tests of the risk-return trade-off
In this section, we use the MIDAS estimator (Model 6) of GSV (2005) of conditional variance to test the ICAPM relation between risk and return of the stock markets in Asian Pacific Region. The basic idea of MIDAS is to use mixed-frequency regression. In this paper we use monthly data and daily data in the regression. The mean equation in the MIDAS regression is 
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where 
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is the market excess return, measured at monthly intervals, and 
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 is based on past squared excess return data
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where 
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is the lagged daily squared market excess return associated with the predicting horizon of 22 trading days
, and 
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This weighting approach can capture the dynamics of the conditional variances and to ensure all the weights are positive (GSV, 2005). The relation between risk and return in Asian Pacific stock market can be tested by estimating 
(11)

 using maximum likelihood method.  (10)

 and  GOTOBUTTON ZEqnNum136059  \* MERGEFORMAT  are the parameters to be estimated. 
Table 3 contains the estimation of the risk-return trade-off equation with the symmetric MIDAS for the eleven Asian Pacific stock market indices. The estimated risk aversion coefficients are all insignificant except Thailand which has significant negative coefficient (
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). There are only three markets (Australia, Japan, and Korea) exhibit positive sign on risk aversion parameter although they are not statistically significant. In any case, there is no clear improvement after applying symmetric MIDAS specification compared to the results of the volatility models under the GARCH framework. There is no particular economic interpretation for the coefficients of 
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 is almost insignificant from zero in all cases. 

The coefficients of 
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 on average are even lower compared to other GARCH models as reported in Table 2. The results suggest that the explanatory power of the symmetric MIDAS return and variance estimator in predictive regressions is lower than that in the GARCH models. Using MIDAS conditional variance in risk-return trade-off equation, Ghysels et al (2005) find significant positive estimates for 
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 with U.S data and Leon et al (2006) provide further supportive evidence with European data. However, the results are disappointing in our study when eleven Asian Pacific markets are investigated. The plausible explanation is that most of the markets we examined are emerging markets, while Ghysels et al (2005) and Leon et al (2006) study the developed markets like U.S and major European markets. The difference in market systems and investors behavior might hinder the exploration of risk-return trade-off relation in our study. 
[Insert Table 3 here]
 5. Asymmetric MIDAS tests of the risk-return trade-off

Nelson (1991) shows that a negative return in the market has a much larger impact on the next day’s volatility than the positive return with the same magnitude. Section 3 present the results of EGARCH(1,1)-in-mean and GJR(1,1), which allows the asymmetric impact of stock return. We also consider the asymmetric MIDAS proposed by GSV (2005) to examine the ICAPM relation. The asymmetric MIDAS estimator (Model 7) is specified as 
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where 
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 are the parameters to be estimated. 
Table 4 presents the estimated coefficients of the relation between risk and return with the asymmetric MIDAS specification. Compared to the findings in Table 3, recognizing the different impact of negative and positive shocks does not change the overall picture of the results. However, we find two markets (New Zealand and Thailand) exhibit significant negative coefficients of risk aversion. There is only one case (Korea), in which the coefficient of risk aversion is positive though statistically insignificant. It is noticeable that only the estimate of 
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for Korea market remains positive among all models examined in our study, while all other estimates of 
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 are negative in this model. To sum up, the results provide no significant supportive evidence on the positive risk-return trade-off relation in Asian Pacific markets based on the asymmetric MIDAS specification.    

[Insert Table 4 here]
6. Diagnostic Tests
We conduct a number of diagnostic tests to determine whether these different volatility models are correctly specified. First, we examine whether the residuals of the estimated models to see whether they exhibit excess skewness and kurtosis. Our maximum likelihood estimation assumes that the residuals are drawn from a conditional normal distribution. If these volatility models are correctly specified, they will significantly reduce the excess skewness and kurtosis in excess returns. These tests have also been done by Campbell and Henstchel (1992) and Glosten, Jagannathan, Runkle (1993). 
Second, we perform a series of tests proposed by Engle and Ng (1993): the Sign Bias Test, the Negative Size Bias Test, the Positive Size Bias Test and a joint test of all three. These tests examine whether the squared standardized residuals from the estimated models, 
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The Sign Bias Test examines whether positive and negative return shocks affect future volatility differently. In this test, we regress the squared standardized residuals on a constant and a dummy variable, denoted 
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is negative and zero otherwise. The Sign Bias Test Statistic is the t-statistics for the coefficient on 
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The Negative Size Bias Test examines whether larger negative return shocks are correlated with larger biases in predicted volatility. In this test, we regress the squared standardized residuals on a constant and 
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The Positive Size Bias Test examines whether larger positive return shocks are correlated with larger biases in predicted volatility. In this test, we regress the squared standardized residuals on a constant and 
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 . The Positive Size Bias Test Statistic is the t-statistics for the coefficient on 
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We also perform another test to compare the amount of persistence in variance that these models predict. Following GJR (1993), we compare persistence in variance across models by regressing 
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. We report the slope coefficient and its associated standard error of the regression for each model. 
Table 5 shows that the level of excess skewness has been significantly reduced- although the null of no excess skewness is rejected for two markets for model 5. However, the null of no excess kurtosis has been rejected in more than half of sample markets for almost all models. Model 5 performs better in both sign bias and negative size bias test than other models. There are two models (Model 2 and 6) exhibiting weak evidence of positive size bias. It is notable that all models are successful in joint test. Furthermore, the AR(1) coefficient test presents overwhelming evidence that the variances are persistent for all models except Model 3, in which four of eleven markets appear lower in correlation of variance in first order. Overall, these diagnostics suggest that Model 5 (QGARCH) is the most satisfactory model considered so far. The possible reason is that QGARCH model captures the volatility feedback effect. However, there is no evidence of significant positive relation between return and variance with the application of QGARCH as reported in Table 2. 
Even with great effort, we are unable to get consistent significant estimates throughout all models. We therefore come to the following conclusions from our examination of the seven different model specifications. Firstly, the relation between conditional mean and conditional variance is mixed but mostly insignificant across all models, however, we do find two cases of significant positive and three cases of significant negative relation among different models. Secondly, there are two cases in EGARCH(1,1)-M model where negative and positive residuals affect variance in an asymmetric way. Thirdly, the leverage effect is evidenced within the GJR framework. Finally, asymmetric and symmetric MIDAS specifications do not outperform the GARCH models.
 [Insert Table 5 here]
7. Conclusion

 We use various volatility models to study the intertemporal relation between the conditional mean and the conditional variance of the aggregate stock market returns in Asia Pacific region. Using mixed data sampling (MIDAS) we find that there is no significant positive relationship between risk and the expected stock returns in most markets. We find the negative risk and return relation in Thailand under the MIDAS. For comparison, we also use symmetric and asymmetric GARCH, EGARCH, and QGARCH models. The results are qualitatively similar. We also employ asymmetric specifications of the variance process within the MIDAS framework, and the results do not improve much compared to the symmetric models. The diagnostic tests suggest that the QGARCH model seems to outperform other models in terms of model specification. 
Using Campbell and Hentschel’s (1992) QGARCH model, we capture the strong positive volatility feed back effect in Australia, where an unusually large realization of dividend news will tend to increase the stock price and cause a negative unexpected stock return. We also find the volatility feedback becomes negative in Hong Kong, New Zealand, Philippine and Thailand, where an unusually large realization of dividend news, of either sign, will cause a positive unexpected stock return. But strength of this volatility feed back effect is very small.
Asymmetric effect of positive and negative return shocks are present in some markets as per EGARCH, GJR and QGARCH model, but they are not pervasive for the Asia Pacific market. 
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Table 1

Summary Statistics of Market Indices returns in Asian Pacific Region

This table provides the mean, standard deviations, and autocorrelation coefficients of monthly stock market returns of 11 Asian Pacific markets. Arithmetic average returns are reported. Both mean and standard deviations are in annualized percentage terms. All returns are calculated in local currency terms. The table also shows the coefficient of the autocorrelation and the sum of the first 12 autocorrelations. T is the number of observation. The sample starts from January 1989 and ends in December 2006. Panel A reports the summary statistics of the excess returns, which is the difference between the raw returns on the market indices and the risk-free rates. Panel B reports the summary statistics of the realized monthly variance, which is computed from within-month daily data. 
	
	
	
	
	
	
	Autocorrelation
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	AR(1-12)
	T

	Panel A: Excess Returns

	Australia
	
	2.232
	1.596
	-0.303
	-0.272
	-0.042
	0.035
	-0.032
	-0.023
	-0.089
	214

	Hong Kong
	
	8.712
	6.996
	0.224
	2.391
	0.002
	-0.019
	-0.086
	-0.088
	-0.101
	214

	Indonesia
	
	-1.248
	10.404
	0.173
	3.898
	0.194
	-0.017
	-0.063
	-0.012
	0.282
	214

	Japan
	
	-3.168
	4.740
	-0.106
	0.364
	-0.012
	-0.007
	0.010
	-0.040
	-0.020
	214

	Malaysia
	
	-1.028
	7.596
	0.454
	3.025
	0.082
	0.155
	-0.162
	-0.050
	0.031
	214

	Korea
	
	2.460
	10.116
	0.839
	3.086
	0.090
	-0.032
	-0.044
	-0.083
	0.059
	214

	New Zealand
	
	-1.980
	3.000
	0.473
	3.268
	-0.022
	0.005
	0.058
	-0.062
	-0.056
	214

	Philippine
	
	3.756
	8.772
	0.567
	2.823
	0.158
	0.046
	0.010
	0.036
	0.049
	214

	Singapore
	
	6.312
	5.628
	0.090
	2.478
	0.058
	0.103
	-0.106
	0.012
	-0.070
	214

	Taiwan
	
	2.448
	11.940
	0.380
	2.287
	0.106
	-0.006
	-0.019
	-0.129
	-0.301
	214

	Thailand
	
	0.494
	11.748
	0.265
	1.223
	0.078
	0.101
	-0.057
	0.060
	0.178
	214
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	AR(1-12)
	T

	Panel B: Monthly Realized Variance

	Australia
	
	1.620
	0.001
	4.069
	24.222
	0.188
	0.092
	0.131
	0.040
	0.193
	213

	Hong Kong
	
	6.276
	0.083
	5.660
	42.626
	0.400
	0.187
	0.239
	0.236
	0.117
	213

	Indonesia
	
	5.988
	0.127
	7.784
	81.477
	0.227
	0.115
	0.119
	0.197
	0.073
	213

	Japan
	
	5.004
	0.017
	2.192
	6.184
	0.454
	0.239
	0.082
	0.125
	-0.034
	213

	Malaysia
	
	5.388
	0.229
	10.101
	121.604
	0.234
	0.153
	0.130
	0.088
	0.147
	213

	Korea
	
	8.424
	0.068
	2.548
	9.183
	0.714
	0.534
	0.458
	0.400
	0.364
	213

	New Zealand
	
	2.232
	0.008
	5.508
	42.438
	0.249
	0.245
	0.206
	0.179
	0.169
	213

	Philippine
	
	4.788
	0.029
	3.260
	12.513
	0.280
	0.255
	0.200
	0.190
	0.030
	213

	Singapore
	
	3.840
	0.025
	4.323
	25.106
	0.453
	0.218
	0.286
	0.269
	0.246
	213

	Taiwan
	
	8.724
	0.097
	3.256
	12.466
	0.783
	0.688
	0.609
	0.519
	0.126
	213

	Thailand
	
	7.044
	0.059
	3.241
	14.001
	0.416
	0.277
	0.214
	0.296
	0.187
	213


Table 2
The Risk-Return Trade-Off in Asian Pacific Under GARCH-M specification
This table shows estimates of the risk-return trade-off, 
[image: image83.wmf]11

[][]

tttt

ERVarR

mg

++

=+

, with the GARCH, AGARCH, EGARCH, and GJR estimators of conditions variance given by expression (2) to (6). The mean equation for QGARCH is (7) and the variance equation is (8).  The coefficients and the corresponding Bollerslev and Wooldridge’s (1992) robust t-statistics (in parenthesis) are shown for the entire sample period using monthly data for 11 Asian Pacific markets. 
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quantify the explanatory power of the variance estimators in predictive regressions for realized returns and variances, respectively.  LLF stands for the log likelihood value. The sample starts from January 1989 and ends in December 2006.
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	LLF
	
	

	Panel A: GARCH(1,1)-M (Model 1)

	Australia
	
	0.007
	-3.983
	0.000
	0.114
	0.841
	
	
	
	
	

	
	
	0.977
	-0.636
	0.835
	2.109
	11.778
	0.002
	0.201
	605.564
	
	

	Hong Kong
	
	0.017
	-1.573
	0.000
	0.156
	0.813
	
	
	
	
	

	
	
	1.989
	-0.967
	1.247
	4.286
	15.423
	0.012
	0.317
	455.990
	
	

	Indonesia
	
	0.010
	-1.669
	0.015
	0.032
	-0.935
	
	
	
	
	

	
	
	0.383
	-0.479
	12.195
	2.124
	-12.917
	0.006
	0.073
	403.065
	
	

	Japan
	
	-0.015
	3.853
	0.001
	0.148
	0.597
	
	
	
	
	

	
	
	-1.055
	0.989
	1.234
	1.712
	2.428
	0.004
	0.277
	488.560
	
	

	Malaysia
	
	0.002
	-0.021
	0.000
	0.257
	0.721
	
	
	
	
	

	
	
	0.271
	-0.016
	2.114
	3.483
	9.507
	0.001
	0.262
	470.833
	
	

	Korea
	
	-0.003
	1.534
	0.001
	0.163
	0.757
	
	
	
	
	

	
	
	-0.272
	0.928
	1.730
	3.237
	9.031
	0.000
	0.501
	419.691
	
	

	New Zealand
	
	0.009
	-4.669
	0.000
	0.092
	0.867
	
	
	
	
	

	
	
	1.094
	-1.232
	1.197
	2.351
	16.825
	0.030
	0.236
	544.054
	
	

	Philippine
	
	0.011
	-0.643
	0.000
	0.144
	0.843
	
	
	
	
	

	
	
	1.038
	-0.377
	0.774
	2.900
	12.892
	0.000
	0.166
	427.036
	
	

	Singapore
	
	0.005
	0.521
	0.000
	0.175
	0.801
	
	
	
	
	

	
	
	0.843
	0.326
	2.025
	3.538
	17.119
	0.008
	0.327
	486.127
	
	

	Taiwan
	
	0.010
	-0.391
	0.000
	0.080
	0.919
	
	
	
	
	

	
	
	1.004
	-0.294
	-0.031
	3.387
	46.995
	0.000
	0.421
	401.674
	
	

	Thailand
	
	0.018
	-1.673
	0.000
	0.120
	0.830
	
	
	
	
	

	
	
	1.372
	-1.120
	1.519
	2.774
	13.173
	0.010
	0.398
	399.805
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	Country
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	LLF
	
	

	Panel B: AGARCH(1,1)-M (Model 2)

	Australia
	
	0.011
	-6.636
	0.002
	0.092
	0.875
	
	
	
	
	

	
	
	1.073
	-0.824
	0.861
	1.830
	12.486
	0.005
	0.142
	604.862
	
	

	Hong Kong
	
	0.020
	-2.438
	0.004
	0.174
	0.816
	
	
	
	
	

	
	
	2.259
	-1.486
	1.275
	4.597
	15.037
	0.011
	0.277
	454.882
	
	

	Indonesia
	
	0.051
	-6.370
	0.006
	0.057
	0.891
	
	
	
	
	

	
	
	1.715
	-1.697
	1.419
	2.375
	15.003
	0.011
	0.181
	404.463
	
	

	Japan
	
	-0.009
	2.354
	0.013
	0.149
	0.663
	
	
	
	
	

	
	
	-0.646
	0.610
	1.092
	2.053
	2.915
	0.001
	0.261
	487.604
	
	

	Malaysia
	
	0.001
	0.236
	0.005
	0.254
	0.736
	
	
	
	
	

	
	
	0.136
	0.189
	2.084
	3.723
	9.500
	0.003
	0.292
	468.972
	
	

	Korea
	
	-0.003
	1.831
	0.011
	0.211
	0.700
	
	
	
	
	

	
	
	-0.237
	1.044
	1.947
	4.370
	7.993
	0.001
	0.520
	418.311
	
	

	New Zealand
	
	0.008
	-4.097
	0.003
	0.125
	0.841
	
	
	
	
	

	
	
	1.011
	-1.158
	1.234
	2.588
	11.916
	0.018
	0.239
	543.557
	
	

	Philippine
	
	-0.050
	7.550
	0.164
	-0.047
	-0.902
	
	
	
	
	

	
	
	-1.099
	1.185
	19.660
	-2.142
	-11.178
	0.018
	0.001
	422.056
	
	

	Singapore
	
	0.009
	-0.084
	0.004
	0.172
	0.821
	
	
	
	
	

	
	
	1.632
	-0.054
	2.092
	3.844
	17.914
	0.006
	0.322
	484.373
	
	

	Taiwan
	
	0.009
	-0.569
	0.000
	0.085
	0.933
	
	
	
	
	

	
	
	0.834
	-0.422
	-0.059
	3.702
	48.539
	0.000
	0.401
	400.646
	
	

	Thailand
	
	0.019
	-1.656
	0.003
	0.111
	0.880
	
	
	
	
	

	
	
	1.373
	-1.089
	1.133
	3.242
	19.028
	0.007
	0.349
	399.012
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	LLF
	

	Panel C: EGARCH(1,1)-M (Model 3)

	Australia
	
	-0.002
	4.358**
	-1.880
	-0.064
	0.316
	0.721
	
	
	
	

	
	
	-0.913
	40.816
	-63.645
	-0.975
	2.842
	166.531
	0.000
	0.298
	573.826
	

	Hong Kong
	
	0.019
	-2.171
	-0.236
	0.954
	0.042
	0.330
	
	
	
	

	
	
	2.322
	-1.376
	-1.235
	26.482
	0.950
	5.351
	0.013
	0.227
	455.960
	

	Indonesia
	
	0.039
	-5.240
	-0.270
	0.944
	-0.090
	0.084
	
	
	
	

	
	
	1.791
	-1.798
	-1.199
	20.367
	-1.696
	1.376
	0.011
	0.090
	407.341
	

	Japan
	
	-0.199
	0.344**
	-87.123
	0.242
	107.094
	-106.988
	
	
	
	

	
	
	-74.794
	4.973
	-1.904
	0.164
	1.827
	-1.840
	0.004
	0.081
	186.959
	

	Malaysia
	
	0.002
	-0.292
	-0.384
	0.926
	-0.021
	0.462
	
	
	
	

	
	
	0.357
	-0.227
	-2.380
	31.867
	-0.509
	4.433
	0.001
	0.283
	469.394
	

	Korea
	
	-0.005
	1.077
	-0.203
	0.961
	-0.173
	0.156
	
	
	
	

	
	
	-0.552
	0.725
	-1.188
	28.671
	-4.791
	2.413
	0.010
	0.483
	428.278
	

	New Zealand
	
	0.010
	-4.650
	-0.434
	0.929
	0.049
	0.261
	
	
	
	

	
	
	1.258
	-1.296
	-1.369
	18.085
	1.093
	3.152
	0.025
	0.211
	544.376
	

	Philippine
	
	0.012
	-1.292
	-0.104
	0.979
	-0.036
	0.229
	
	
	
	

	
	
	1.116
	-0.735
	-0.544
	25.783
	-1.538
	2.483
	0.000
	0.185
	428.649
	

	Singapore
	
	-0.010
	4.296**
	-0.434
	-0.051
	0.248
	0.921
	
	
	
	

	
	
	-2.060
	16.277
	-234.698
	-0.841
	2.754
	199.851
	0.005
	0.343
	480.157
	

	Taiwan
	
	0.001
	0.028
	-0.186
	0.962
	-0.129
	0.147
	
	
	
	

	
	
	0.088
	0.020
	-1.078
	26.732
	-2.763
	2.342
	0.002
	0.591
	404.058
	

	Thailand
	
	0.018
	-1.706
	-0.169
	-0.007
	0.221
	0.963
	
	
	
	

	
	
	1.279
	-0.991
	-0.749
	-0.142
	1.611
	19.523
	0.008
	0.367
	399.465
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	LLF
	

	Panel D: GJR(1,1) Model (Model 4)

	Australia
	
	0.008
	-4.360
	0.000
	0.123
	-0.033
	0.855
	
	
	
	

	
	
	0.829
	-0.583
	0.573
	1.381
	-0.316
	5.170
	0.001
	0.176
	586.355
	

	Hong Kong
	
	0.016
	-1.418
	0.000
	0.821
	0.168
	-0.029
	
	
	
	

	
	
	1.747
	-0.670
	0.750
	9.061
	1.726
	-0.224
	0.012
	0.275
	456.050
	

	Indonesia
	
	0.028
	-3.783
	0.000
	0.912
	0.001
	0.077
	
	
	
	

	
	
	1.317
	-1.316
	0.963
	21.172
	0.068
	1.526
	0.007
	0.144
	408.965
	

	Japan
	
	0.008
	-2.837
	0.001
	0.836
	-0.117
	0.284
	
	
	
	

	
	
	0.736
	-0.933
	1.248
	5.692
	-2.518
	3.212
	0.001
	0.258
	494.426
	

	Malaysia
	
	0.001
	-0.046
	0.000
	0.721
	0.233
	0.042
	
	
	
	

	
	
	0.236
	-0.046
	2.106
	15.391
	1.743
	0.250
	0.001
	0.276
	470.910
	

	Korea
	
	-0.020
	3.124**
	0.001
	0.836
	-0.049
	0.278
	
	
	
	

	
	
	-2.017
	2.317
	1.585
	14.459
	-1.201
	3.277
	0.021
	0.478
	429.782
	

	New Zealand
	
	0.009
	-4.247
	0.000
	0.839
	0.151
	-0.081
	
	
	
	

	
	
	1.440
	-1.211
	1.087
	6.974
	0.859
	-0.591
	0.036
	0.192
	544.630
	

	Philippine
	
	0.010
	-0.872
	0.000
	0.845
	0.104
	0.069
	
	
	
	

	
	
	0.887
	-0.473
	0.508
	5.057
	0.614
	0.757
	0.000
	0.186
	427.703
	

	Singapore
	
	0.005
	0.375
	0.000
	0.801
	0.134
	0.067
	
	
	
	

	
	
	0.728
	0.229
	1.322
	15.418
	1.380
	0.578
	0.008
	0.362
	486.404
	

	Taiwan
	
	0.001
	-0.081
	0.004
	-0.046
	0.369
	0.474
	
	
	
	

	
	
	0.296
	-0.100
	36.913
	-7.380
	4.294
	9.083
	0.002
	0.423
	399.022
	

	Thailand
	
	0.018
	-1.773
	0.000
	0.838
	0.097
	0.036
	
	
	
	

	
	
	0.994
	-0.866
	0.939
	10.328
	1.451
	0.566
	0.010
	0.400
	399.972
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	LLF

	Panel E: QGARCH(1,1)-M (Model 5)

	Australia
	
	0.013
	-8.358
	0.000
	0.970
	0.028
	-0.027
	2.327
	
	
	

	
	
	2.086
	-1.499
	-0.922
	38.128
	1.217
	-1.259
	2.384
	0.012
	0.053
	609.583

	Hong Kong
	
	0.027
	-2.951**
	-0.001
	0.958
	0.036
	-0.149
	-0.378
	
	
	

	
	
	11.437
	-11.019
	-40.956
	332.442
	148.294
	-60.612
	-2.369
	0.024
	0.042
	459.751

	Indonesia
	
	0.027
	-3.965
	0.000
	0.054
	0.865
	0.411
	0.080
	
	
	

	
	
	1.546
	-1.562
	0.444
	1.556
	9.926
	1.524
	1.413
	0.011
	0.349
	409.847

	Japan
	
	0.009
	-2.852
	-0.001
	0.744
	0.031
	0.233
	0.263
	
	
	

	
	
	0.889
	-1.059
	-0.456
	4.989
	0.879
	0.977
	0.513
	0.000
	0.257
	493.003

	Malaysia
	
	0.002
	0.167
	0.000
	0.719
	0.260
	-0.001
	-0.472
	
	
	

	
	
	0.312
	0.154
	1.896
	11.978
	3.773
	-0.094
	-1.659
	0.002
	0.297
	472.143

	Korea
	
	-0.005
	0.846
	0.000
	0.077
	0.861
	-0.501
	0.103
	
	
	

	
	
	-0.496
	0.609
	-0.810
	1.267
	9.310
	-2.443
	2.137
	0.002
	0.547
	428.471

	New Zealand
	
	0.009
	-4.504
	0.000
	0.818
	0.121
	-0.009
	-0.788
	
	
	

	
	
	1.291
	-1.320
	1.078
	8.493
	1.950
	-0.809
	-2.038
	0.024
	0.228
	546.709

	Philippine
	
	0.009
	-0.528
	0.000
	0.852
	0.128
	0.011
	-0.490
	
	
	

	
	
	0.982
	-0.371
	0.724
	10.196
	1.763
	0.712
	-2.394
	0.001
	0.186
	429.708

	Singapore
	
	0.004
	0.416
	0.000
	0.785
	0.173
	0.015
	0.291
	
	
	

	
	
	0.740
	0.270
	1.907
	14.980
	3.113
	0.959
	0.999
	0.008
	0.346
	487.140

	Taiwan
	
	0.003
	-0.006
	0.000
	0.063
	0.900
	-0.436
	0.067
	
	
	

	
	
	0.239
	-0.004
	-0.233
	1.839
	20.028
	-2.532
	1.243
	0.004
	0.585
	383.793

	Thailand
	
	0.018
	-1.626
	0.001
	0.796
	0.147
	-0.008
	-0.525
	
	
	

	
	
	1.358
	-1.042
	1.392
	10.322
	2.511
	-0.555
	-2.231
	0.011
	0.425
	402.079


Table 3
The Risk-Return Trade-Off in Asian Pacific Under MIDAS specification
This table shows estimates of the risk-return trade-off, 
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, with the mixed data sampling (MIDAS) estimators of conditions variance given by expression (11) to (12). The coefficients and the corresponding Bollerslev and Wooldridge’s (1992) robust t-statistics (in parenthesis) are shown for the entire sample period in nine Asian Pacific markets. Monthly returns are used to estimate the relative risk coefficient 
[image: image126.wmf]g

, and daily data are used to construct the conditional variance estimator. 
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quantify the explanatory power of the variance estimators in predictive regressions for realized returns and variances, respectively.  LLF stands for the log likelihood value. The sample starts from January 1989 and ends in December 2006.
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	LLF
	
	
	

	(Model 6)

	Australia
	
	0.001
	0.853
	0.023
	-0.002
	
	
	
	
	
	

	
	
	0.247
	0.245
	0.233
	-0.694
	0.000
	0.125
	574.951
	
	
	

	Hong Kong
	
	0.015
	-1.389
	0.226
	-0.004
	
	
	
	
	
	

	
	
	3.197
	-1.041
	1.946
	-2.101
	0.006
	0.199
	437.925
	
	
	

	Indonesia
	
	0.015
	-3.371**
	0.010
	0.000
	
	
	
	
	
	

	
	
	3.027
	-2.481
	1.203
	-1.124
	0.033
	0.388
	323.877
	
	
	

	Japan
	
	-0.012
	1.957
	-0.061
	0.000
	
	
	
	
	
	

	
	
	-1.538
	0.938
	-2.284
	1.871
	0.000
	0.101
	452.375
	
	
	

	Malaysia
	
	0.003
	-1.126
	-0.009
	0.000
	
	
	
	
	
	

	
	
	0.923
	-0.884
	-0.464
	-0.043
	0.000
	0.153
	426.819
	
	
	

	Korea
	
	-0.008
	1.292
	-0.047
	0.000
	
	
	
	
	
	

	
	
	-0.995
	1.005
	-2.756
	2.604
	0.002
	0.301
	400.415
	
	
	

	New Zealand
	
	0.006
	-4.147
	-0.022
	0.000
	
	
	
	
	
	

	
	
	1.727
	-1.644
	-1.204
	1.521
	0.012
	0.159
	518.779
	
	
	

	Philippine
	
	0.016
	-3.751
	-0.008
	0.000
	
	
	
	
	
	

	
	
	2.115
	-1.752
	-0.786
	0.462
	0.002
	0.217
	380.051
	
	
	

	Singapore
	
	0.006
	-0.521
	-0.024
	0.000
	
	
	
	
	
	

	
	
	1.264
	-0.271
	-2.377
	2.134
	0.002
	0.342
	445.434
	
	
	

	Taiwan
	
	0.011
	-1.367
	-0.043
	0.000
	
	
	
	
	
	

	
	
	1.395
	-1.079
	-2.224
	1.960
	0.001
	0.087
	384.650
	
	
	

	Thailand
	
	0.014
	-2.549
	-0.021
	0.000
	
	
	
	
	
	

	
	
	1.685
	-1.670
	-1.882
	1.433
	0.011
	0.425
	356.153
	
	
	


Table 4
The Risk-Return Trade-Off in Asian Pacific Under Asymmetric MIDAS specification
This table shows estimates of the risk-return trade-off, 
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, with the mixed data sampling (MIDAS) estimators of conditions variance given by expression (5) and (8). The coefficients and the corresponding Bollerslev and Wooldridge’s (1992) robust t-statistics (in parenthesis) are shown for the entire sample period in nine Asian Pacific markets. Monthly returns are used to estimate the relative risk coefficient 
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, and daily data are used to construct the conditional variance estimator. 
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quantify the explanatory power of the variance estimators in predictive regressions for realized returns and variances, respectively.  LLF stands for the log likelihood value. The sample starts from January 1989 and ends in December 2006.
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	LLF
	

	(Model 7)

	Australia
	
	0.010
	-5.503
	-0.021
	0.000
	0.027
	0.000
	
	
	
	

	
	
	1.825
	-1.307
	4.241
	0.035
	-0.315
	0.403
	0.000
	0.125
	582.234
	

	Hong Kong
	
	0.018
	-1.822
	-0.021
	0.000
	6.720
	-0.170
	
	
	
	

	
	
	3.446
	-1.303
	2.506
	-1.133
	1.089
	0.905
	0.006
	0.199
	448.294
	

	Indonesia
	
	0.009
	-1.890
	-0.021
	0.000
	0.909
	0.008
	
	
	
	

	
	
	1.853
	-1.498
	5.028
	1.150
	-1.220
	22.060
	0.035
	0.123
	355.370
	

	Japan
	
	-0.003
	-0.053
	-0.021
	0.000
	-0.070
	0.000
	
	
	
	

	
	
	-0.527
	-0.030
	6.014
	1.271
	-1.266
	-2.553
	0.000
	0.101
	455.185
	

	Malaysia
	
	0.004
	-2.017
	-0.021
	0.000
	-0.013
	0.000
	
	
	
	

	
	
	1.366
	-1.690
	25.506
	-2.848
	2.826
	-1.378
	0.000
	0.153
	428.812
	

	Korea
	
	-0.010
	1.740
	-0.021
	0.000
	2.521
	-0.065
	
	
	
	

	
	
	-1.505
	1.411
	4.930
	1.296
	-1.247
	1.726
	0.002
	0.301
	408.706
	

	New Zealand
	
	0.007
	-5.167**
	-0.021
	0.000
	0.077
	0.000
	
	
	
	

	
	
	2.392
	-2.295
	6.847
	-2.585
	1.578
	0.788
	0.011
	0.138
	533.781
	

	Philippine
	
	0.012
	-2.557
	-0.021
	0.000
	41.413
	-3.900
	
	
	
	

	
	
	1.724
	-1.411
	3.565
	1.246
	-1.321
	1.726
	0.002
	0.217
	392.079
	

	Singapore
	
	0.007
	-0.549
	-0.021
	0.000
	2.376
	-0.063
	
	
	
	

	
	
	1.383
	-0.307
	3.623
	0.785
	-0.724
	2.076
	0.002
	0.342
	451.540
	

	Taiwan
	
	0.010
	-1.378
	-0.021
	0.000
	0.000
	0.000
	
	
	
	

	
	
	1.489
	-1.158
	18.489
	28.003
	-29.866
	-0.039
	0.001
	0.087
	394.255
	

	Thailand
	
	0.012
	-2.322**
	-0.021
	0.000
	0.039
	0.000
	
	
	
	

	
	
	1.850
	-2.834
	-2.355
	-0.465
	-0.535
	0.367
	0.011
	0.425
	365.114
	


Table 5
Diagnostic Tests of Volatility Models in Asia Pacific Markets
Skewness and Kurtosis are the estimated skewness and kurtosis of the estimated standardized residuals from the mean equation. The Sign Bias, Negative SizeBias, Positive Size Bias, and Joint tests are those suggested by Engle and Ng (1993). We report the slope coefficient and t-statistic (in parenthesis) from the regression of the squared standardized residual on (1) a dummy variable which takes the value one if the residual is negative and zero otherwise, (2) the product of this dummy variable and the residual, and (3) the product of the residual and a dummy variable which takes the value one if the residual is positive and zero otherwise. Following GJR (1993), we also report the AR(1) coefficient, which is the slope coefficient from the regression of the fitted variance at time t on the fitted variance at time t-1. Model 1 is GARCH(1,1)-M, Model 2 is AGARCH(1,1)-M, Model 3 is EGARCH(1,1)-M, Model 4 is GJR(1,1), Model 5 is QGARCH(1,1)-M, Model 6 is the symmetric MIDAS model, and Model 7 is the asymmetric MIDAS model. The sample starts from January 1989 and ends in December 2006.
	Country
	
	Model 1
	Model 2
	Model 3
	Model 4
	Model 5
	Model 6
	Model 7

	Skewness

	Australia
	
	-0.26
	-0.29
	-0.34
	-0.17
	0.05
	-0.23
	-0.23

	
	
	-1.54
	-1.71
	-2.00
	-1.03
	0.28
	-1.31
	-1.33

	Hong Kong
	
	0.06
	0.10
	0.03
	0.02
	-0.20
	0.51
	0.55

	
	
	0.34
	0.58
	0.17
	0.11
	-1.20
	2.92
	3.17

	Indonesia
	
	0.18
	0.20
	0.31
	0.21
	0.11
	0.11
	0.29

	
	
	1.05
	1.17
	1.82
	1.27
	0.67
	0.65
	1.65

	Japan
	
	-0.27
	-0.25
	8.08
	-0.14
	-0.01
	0.00
	0.00

	
	
	-1.61
	-1.47
	47.82
	-0.85
	-0.09
	-0.02
	0.01

	Malaysia
	
	0.28
	0.34
	0.41
	0.31
	0.00
	0.48
	0.50

	
	
	1.64
	2.01
	2.42
	1.85
	0.02
	2.76
	2.87

	Korea
	
	0.13
	0.18
	0.20
	0.07
	-0.36
	0.46
	0.44

	
	
	0.79
	1.07
	1.21
	0.43
	-2.14
	2.64
	2.54

	New Zealand
	
	0.57
	0.55
	0.47
	0.49
	0.10
	0.20
	0.19

	
	
	3.38
	3.24
	2.78
	2.91
	0.61
	1.16
	1.11

	Philippine
	
	0.35
	0.41
	0.49
	0.45
	0.07
	0.34
	0.33

	
	
	2.05
	2.44
	2.93
	2.67
	0.41
	1.96
	1.93

	Singapore
	
	-0.38
	-0.36
	0.02
	-0.33
	-0.14
	-0.16
	-0.15

	
	
	-2.25
	-2.13
	0.12
	-1.97
	-0.84
	-0.90
	-0.85

	Taiwan
	
	0.53
	0.55
	0.65
	0.84
	0.36
	0.35
	0.19

	
	
	3.13
	3.24
	3.87
	4.98
	2.15
	2.01
	1.08

	Thailand
	
	0.42
	0.37
	0.20
	0.41
	0.03
	0.53
	0.54

	
	
	2.48
	2.17
	1.17
	2.45
	0.18
	3.04
	3.14


	Country
	
	Model 1
	Model 2
	Model 3
	Model 4
	Model 5
	Model 6
	Model 7

	Kurtosis

	Australia
	
	-0.44
	-0.32
	-0.12
	-0.41
	-0.46
	-0.22
	-0.23

	
	
	-1.30
	-0.94
	-0.34
	-1.21
	-1.34
	-0.64
	-0.67

	Hong Kong
	
	1.42
	1.51
	1.33
	1.41
	1.72
	1.31
	1.40

	
	
	4.17
	4.44
	3.89
	4.14
	5.05
	3.74
	4.00

	Indonesia
	
	3.63
	4.96
	4.59
	4.47
	3.99
	0.36
	0.92

	
	
	10.64
	14.52
	13.46
	13.11
	11.69
	1.02
	2.63

	Japan
	
	-0.15
	-0.12
	75.56
	-0.18
	-0.21
	-0.02
	-0.01

	
	
	-0.45
	-0.36
	221.41
	-0.51
	-0.62
	-0.06
	-0.04

	Malaysia
	
	1.31
	1.49
	1.50
	1.38
	1.19
	1.40
	1.41

	
	
	3.85
	4.37
	4.38
	4.04
	3.49
	4.00
	4.03

	Korea
	
	1.28
	1.08
	0.21
	0.10
	1.49
	0.49
	0.41

	
	
	3.74
	3.17
	0.61
	0.30
	4.36
	1.40
	1.17

	New Zealand
	
	3.63
	3.14
	2.81
	3.26
	2.05
	0.26
	0.23

	
	
	10.62
	9.20
	8.23
	9.54
	6.01
	0.74
	0.67

	Philippine
	
	1.18
	2.10
	1.61
	1.50
	1.15
	1.05
	1.12

	
	
	3.45
	6.14
	4.71
	4.39
	3.38
	3.01
	3.20

	Singapore
	
	1.65
	1.63
	2.27
	1.74
	1.67
	1.33
	1.34

	
	
	4.84
	4.78
	6.64
	5.10
	4.90
	3.80
	3.84

	Taiwan
	
	1.25
	1.45
	1.78
	2.07
	1.88
	2.21
	2.51

	
	
	3.66
	4.24
	5.22
	6.06
	5.51
	6.31
	7.16

	Thailand
	
	1.37
	1.30
	1.10
	1.37
	1.14
	1.58
	1.63

	
	
	4.02
	3.82
	3.23
	4.02
	3.35
	4.52
	4.67

	Sign Bias Test

	Australia
	
	0.07
	0.09
	0.63
	0.13
	0.01
	0.04
	0.02

	
	
	0.50
	0.65
	2.22
	0.85
	0.05
	0.73
	0.44

	Hong Kong
	
	0.01
	0.02
	0.01
	0.01
	0.10
	-0.03
	0.03

	
	
	0.10
	0.17
	0.04
	0.09
	0.69
	-0.26
	0.24

	Indonesia
	
	-0.28
	-0.30
	-0.27
	-0.34
	-0.05
	-0.27
	-0.30

	
	
	-1.95
	-2.17
	-1.95
	-2.41
	-0.35
	-2.19
	-2.37

	Japan
	
	0.03
	0.04
	3.10
	0.08
	0.10
	-0.02
	-0.02

	
	
	0.24
	0.27
	14.81
	0.56
	0.75
	-0.19
	-0.20

	Malaysia
	
	-0.12
	-0.17
	-0.11
	-0.12
	-0.14
	-0.11
	-0.07

	
	
	-0.90
	-1.21
	-0.84
	-0.91
	-1.03
	-1.01
	-0.72

	Korea
	
	-0.23
	-0.26
	-0.23
	-0.32
	-0.23
	-0.14
	-0.13

	
	
	-1.65
	-1.86
	-1.65
	-2.40
	-1.60
	-1.07
	-1.04

	New Zealand
	
	0.15
	0.07
	0.10
	0.13
	0.10
	0.09
	0.11

	
	
	1.02
	0.50
	0.71
	0.90
	0.72
	1.33
	1.65

	Philippine
	
	-0.15
	-0.27
	-0.14
	-0.14
	-0.14
	-0.14
	-0.13

	
	
	-1.11
	-1.98
	-0.98
	-1.01
	-1.04
	-1.19
	-1.06

	Singapore
	
	-0.15
	-0.17
	-0.14
	-0.16
	-0.16
	-0.13
	-0.12

	
	
	-1.12
	-1.25
	-1.20
	-1.16
	-1.14
	-1.34
	-1.24

	Taiwan
	
	-0.11
	-0.08
	-0.16
	-0.15
	-0.08
	-0.08
	-0.14

	
	
	-0.80
	-0.57
	-1.18
	-1.08
	-0.56
	-0.54
	-0.95

	Thailand
	
	-0.13
	-0.10
	0.39
	-0.10
	-0.13
	-0.08
	-0.11

	
	
	-0.96
	-0.75
	1.40
	-0.76
	-0.94
	-0.60
	-0.74


	Country
	
	Model 1
	Model 2
	Model 3
	Model 4
	Model 5
	Model 6
	Model 7

	Negative Size Bias Test

	Australia
	
	-3.00
	-3.44
	-0.71
	-2.70
	-2.78
	-1.06
	-1.15

	
	
	-0.98
	-1.12
	-1.32
	-0.79
	-0.82
	-0.87
	-0.94

	Hong Kong
	
	0.63
	0.37
	0.50
	0.68
	0.17
	0.81
	0.79

	
	
	0.40
	0.23
	0.32
	0.43
	0.11
	0.66
	0.63

	Indonesia
	
	4.13
	3.53
	3.15
	3.48
	0.30
	3.52
	3.53

	
	
	3.23
	2.80
	2.41
	2.68
	0.23
	3.12
	3.10

	Japan
	
	0.68
	0.47
	-413.29
	-0.49
	-0.70
	0.73
	0.65

	
	
	0.39
	0.27
	-7.33
	-0.27
	-0.38
	0.57
	0.51

	Malaysia
	
	1.37
	1.41
	1.25
	1.39
	1.37
	0.38
	0.44

	
	
	0.95
	0.99
	0.85
	0.96
	1.01
	0.33
	0.39

	Korea
	
	1.21
	1.29
	1.56
	2.16
	0.99
	0.84
	0.96

	
	
	0.93
	1.00
	1.13
	1.71
	0.84
	0.64
	0.74

	New Zealand
	
	-1.02
	-0.28
	-0.17
	-0.85
	-0.55
	-0.46
	-0.19

	
	
	-0.39
	-0.11
	-0.07
	-0.33
	-0.23
	-0.37
	-0.15

	Philippine
	
	3.17
	3.06
	3.01
	3.06
	2.75
	2.16
	2.38

	
	
	2.24
	2.20
	2.06
	2.12
	2.07
	1.71
	1.89

	Singapore
	
	-0.23
	-0.55
	-0.57
	-0.22
	-0.06
	-0.35
	-0.39

	
	
	-0.14
	-0.35
	-0.41
	-0.14
	-0.03
	-0.32
	-0.35

	Taiwan
	
	1.64
	1.74
	1.88
	1.26
	0.86
	1.51
	1.81

	
	
	1.35
	1.40
	1.51
	1.01
	0.82
	1.13
	1.39

	Thailand
	
	1.35
	1.42
	0.61
	1.34
	1.04
	1.11
	1.34

	
	
	1.11
	1.17
	3.38
	1.09
	0.92
	0.87
	1.05

	Positive Size Bias Test

	Australia
	
	-0.39
	-0.39
	-243028.37
	-0.67
	-0.50
	-0.84
	-0.79

	
	
	-0.11
	-0.11
	-2.22
	-0.18
	-0.15
	-0.59
	-0.56

	Hong Kong
	
	-0.23
	-0.10
	0.03
	-0.22
	0.08
	-0.34
	-0.02

	
	
	-0.16
	-0.07
	0.02
	-0.15
	0.05
	-0.31
	-0.02

	Indonesia
	
	1.84
	1.93
	1.36
	1.57
	-0.37
	2.90
	3.51

	
	
	1.46
	1.59
	1.13
	1.29
	-0.29
	2.50
	3.02

	Japan
	
	0.09
	0.18
	-1.82
	-0.03
	-0.14
	0.82
	0.69

	
	
	0.05
	0.09
	-3.39
	-0.02
	-0.08
	0.61
	0.52

	Malaysia
	
	0.88
	0.66
	0.94
	0.87
	1.17
	1.39
	1.60

	
	
	0.64
	0.48
	0.70
	0.64
	0.80
	1.47
	1.71

	Korea
	
	0.67
	0.60
	1.09
	1.22
	1.74
	0.45
	0.55

	
	
	0.56
	0.50
	0.95
	0.97
	1.32
	0.42
	0.50

	New Zealand
	
	-1.60
	-1.71
	-1.08
	-1.31
	-1.62
	-2.03
	-1.83

	
	
	-0.70
	-0.76
	-0.48
	-0.57
	-0.67
	-1.63
	-1.46

	Philippine
	
	1.43
	3.01
	1.42
	1.39
	1.63
	1.31
	1.36

	
	
	1.14
	2.43
	1.15
	1.12
	1.21
	1.23
	1.26

	Singapore
	
	1.66
	1.89
	0.98
	1.68
	1.52
	1.58
	1.56

	
	
	0.98
	1.14
	0.69
	1.00
	0.94
	1.46
	1.44

	Taiwan
	
	0.91
	0.92
	0.76
	0.58
	0.82
	1.14
	1.00

	
	
	0.83
	0.85
	0.69
	0.54
	0.70
	1.06
	0.89

	Thailand
	
	0.59
	0.49
	-1401.20
	0.50
	0.72
	0.36
	0.33

	
	
	0.54
	0.45
	-1.40
	0.45
	0.62
	0.32
	0.30


	Country
	
	Model 1
	Model 2
	Model 3
	Model 4
	Model 5
	Model 6
	Model 7

	Joint Test

	Australia
	
	1.15
	1.51
	5.93
	1.09
	1.28
	0.81
	1.09

	
	
	0.77
	0.68
	0.12
	0.78
	0.73
	0.85
	0.78

	Hong Kong
	
	0.38
	0.22
	0.20
	0.41
	1.27
	0.82
	1.03

	
	
	0.94
	0.97
	0.98
	0.94
	0.74
	0.84
	0.79

	Indonesia
	
	10.20
	8.20
	6.10
	8.07
	0.53
	11.62
	13.52

	
	
	0.02
	0.04
	0.11
	0.04
	0.91
	0.01
	0.00

	Japan
	
	0.73
	0.62
	125.55
	0.58
	0.93
	0.76
	0.51

	
	
	0.87
	0.89
	0.00
	0.90
	0.82
	0.86
	0.92

	Malaysia
	
	1.10
	1.64
	0.97
	1.12
	1.38
	2.38
	2.96

	
	
	0.78
	0.65
	0.81
	0.77
	0.71
	0.50
	0.40

	Korea
	
	3.16
	4.32
	2.76
	6.28
	2.68
	1.32
	1.19

	
	
	0.37
	0.23
	0.43
	0.10
	0.44
	0.72
	0.75

	New Zealand
	
	1.27
	0.69
	0.86
	0.99
	0.73
	3.13
	4.31

	
	
	0.74
	0.87
	0.84
	0.80
	0.87
	0.37
	0.23

	Philippine
	
	5.38
	7.77
	4.87
	5.02
	4.80
	3.34
	4.13

	
	
	0.15
	0.05
	0.18
	0.17
	0.19
	0.34
	0.25

	Singapore
	
	2.56
	3.79
	3.62
	2.71
	2.37
	4.54
	4.26

	
	
	0.46
	0.29
	0.31
	0.44
	0.50
	0.21
	0.23

	Taiwan
	
	2.05
	2.56
	2.34
	1.36
	0.90
	2.62
	2.24

	
	
	0.56
	0.46
	0.50
	0.72
	0.83
	0.45
	0.52

	Thailand
	
	1.34
	1.38
	15.52
	1.20
	1.07
	0.77
	1.16

	
	
	0.72
	0.71
	0.00
	0.75
	0.78
	0.86
	0.76

	AR(1) Coefficient

	Australia
	
	0.92
	0.93
	0.10
	0.97
	0.99
	0.91
	0.91

	
	
	0.03
	0.03
	0.06
	0.02
	0.01
	0.03
	0.03

	Hong Kong
	
	0.89
	0.88
	0.86
	0.89
	0.97
	0.91
	0.91

	
	
	0.03
	0.03
	0.04
	0.03
	0.02
	0.03
	0.03

	Indonesia
	
	-0.86
	0.95
	0.93
	0.95
	-0.10
	0.91
	0.91

	
	
	0.03
	0.02
	0.03
	0.02
	0.02
	0.03
	0.03

	Japan
	
	0.79
	0.80
	0.48
	0.74
	0.75
	0.91
	0.91

	
	
	0.04
	0.04
	0.05
	0.05
	0.05
	0.03
	0.03

	Malaysia
	
	0.90
	0.91
	0.90
	0.91
	0.91
	0.91
	0.91

	
	
	0.03
	0.03
	0.03
	0.03
	0.03
	0.03
	0.03

	Korea
	
	0.91
	0.88
	0.95
	0.94
	0.45
	0.91
	0.91

	
	
	0.03
	0.03
	0.02
	0.02
	0.06
	0.03
	0.03

	New Zealand
	
	0.92
	0.93
	0.85
	0.87
	0.89
	0.91
	0.91

	
	
	0.03
	0.03
	0.04
	0.03
	0.03
	0.03
	0.03

	Philippine
	
	0.89
	-0.94
	0.92
	0.91
	0.91
	0.91
	0.91

	
	
	0.03
	0.02
	0.03
	0.03
	0.03
	0.03
	0.03

	Singapore
	
	0.92
	0.92
	0.04
	0.92
	0.91
	0.91
	0.91

	
	
	0.03
	0.03
	0.01
	0.03
	0.03
	0.03
	0.03

	Taiwan
	
	0.98
	0.98
	0.95
	0.69
	0.81
	0.91
	0.91

	
	
	0.02
	0.01
	0.02
	0.05
	0.04
	0.03
	0.03

	Thailand
	
	0.93
	0.96
	-0.36
	0.94
	0.91
	0.91
	0.91

	
	
	0.03
	0.02
	0.05
	0.02
	0.03
	0.03
	0.03


� There are typically 22 trading days in a month for most markets. 
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