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Chapter 3. Empirical results 

 

3.1   Data Descriptions 

 

To test for the implications for the conditional skewness, we fit the model 

specified in Chapter 2 to the Taiwan Stock Exchange Value-Weighted Index (TAIEX) 

and the associated trading volumes. The sample period is from Sep. 13, 2002 to May 

4, 2007. The summary statistics of the data are presented in Table 1. We observe that 

the return distribution is skewed to left and the tails are heavy unconditionally. This 

implies that the conditional skewness might be negative and the conditional return 

distribution might be fat-tailed. The log return and the log trading volume are plotted 

in Figure 1 and Figure 2, respectively.  

 

3.2   Model Diagnostics 

 

   In this section, we want to test if there is any empirical support for the theoretical 

implications. First, a correct specification of the mean equation in the model gives 

uncorrelated residuals. As in Figure 3, the residuals are found to be not serially 

correlated, meaning that the AR specification in the mean equation is adequate.  
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   Secondly, the standardized errors are ought to be independently identically 

distributed with zero-mean and unit-variance, as specified in the model. As seen in 

Figures 4 and 5, the most estimated autocorrelations are within the 95% confidence 

intervals, the standardized errors seem to be uncorrelated and independent. In Figure 

6, because the standardized residuals seem to fluctuate above and below zero and the 

amplitudes are approximately equal, the standardized errors are likely to be 

identically distributed with zero-mean and unit-variance. 

   Finally, we examine whether the specification of error distribution is adequate. If 

tz  follows the skewed Student’s t distribution, given F is the CDF (cumulative 

distribution function) of tz , the estimated ( | , )t tU F z η λ=  should be uniformly 

distributed between zero and one. We plot the estimate of the density of tU  and use 

the Kolmogorov-Smirnov test to evaluate the validity of the error distribution 

specification. Figure 7 shows the estimated tU  is approximately uniformly 

distributed. Besides, the Kolmogorov-Smirnov test statistic equals 0.0363 and the 

p-value is 0.0936, an evidence for non-rejection for the null hypothesis (the 

specification of the error distribution is correct) at 5% significance level.  

   Therefore, these three findings justify our specification of the model. The 

following section will discuss the estimation results. 
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3.3   Estimation Results  

 

3.3.1  Mean and Volatility Equations 

 

The estimation results of the model are given in Table 2. The signs of most 

estimated parameters are as expected. In the volatility equation, the estimated γ  is 

positive and significant. Consequently, bad news has a larger impact on volatility than 

does good news. This is consistent with the leverage effect found by Black (1976). In 

other words, the Taiwan aggregate stock returns exhibits asymmetric volatility.  

Lamourex and Lastrapes (1990) asserted that daily trading volume, used as a 

proxy for information arrival time, is shown to have significant predictive power on 

the variance of daily returns. Our results show the estimated δ  is positive and 

significant, which means that past trading volume has a significant positive impact on 

current volatility. This supports their argument. 

 

3.3.2  Trading Volume on Skewness 

 

We are to examine how the conditional skewness of the aggregate return is   

affected by the key variables of concern, the focal point of this study. In this 
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subsection, we examine the effect of trading volume on skewness. In Equation 5, 

because the estimated 2b  is negative and significant, there is little evidence to reject 

the alternative that past trading volume negatively affects current skewness, an 

evidence for the predictions of the Hong-Stein model. It suggests that past trading 

volume has a negative effect on current skewness. Hueng (2006) asserted that the 

evidence using the Chinese stock returns consistent with the Hong-Stein model is 

because the stock markets are young and the stock lending mechanisms there are not 

fully fledged.   

Can the argument by Hueng (2006) be applied to the Taiwan stock market? Our 

point of view is different form Hueng (2006) however. It should be emphasized that 

the Hong-Stein model does not seem to rest on the assumption that most investors are 

subject to the short-sales constraints. In contrast, the unconstrained risk-neutral 

arbitragers can represent the majority of buying power in the market. Consequently, 

the key condition for the Hong-Stein theory to hold is that some informed investors 

are constrained2. Furthermore, Hong and Stein (2003) indicated that this group of 

investors might be mutual fund manager who, by virtue of their charters or regulation, 

are prohibited from selling short. Our results thus can be interpreted as the existence 

of some mutual fund managers that are short-sale constrained, rather than replying on 

the argument of Hueng (2006). 
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3.3.3  Return on Skewness 

 

In this subsection, we examine the effect of returns on skewness. We are 

interested in testing whether return negatively affects skewness, as Cao, Coval, and 

Hirshleifer (2002) predicted. As seen in Table 3, the estimated parameter 3b  is 

positive and significant. There is little evidence to support the alternative that past 

return negatively affects current skewness. This result implies that past return 

positively affects current skewness. However, this is not consistent with the theory by 

Cao, Coval, and Hirshleifer (2002). How the results are related to the microstructure 

in the Taiwan stock market remains to be investigated. For example, Cao, Coval, and 

Hirshleifer (2002) assume that transaction costs are heterogeneous across investors, 

which means investors incur different transaction costs. However, transaction costs 

have been reduced substantially and they are probably more uniform than they have 

been in the past. We argue that the assumption of heterogeneous transaction costs 

might not be valid in our sample period. However, to verify this argument, the 

validity of the assumption should be further examined.  
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3.3.4  Relationship between Past Skewness and Current Skewness 

 

Finally, the last estimated parameter 4b  is negative and significant. Harvey and 

Siddique (1999) found that periods of high skewness are followed by low skewness in 

some stock markets. In their specification, past skewness directly affects current 

skewness. However, different from their specification, we include 1ts −  for 

incorporating the autoregressive structure. In our setting, 1ts −  negatively affects 

skewness at t , and on the other hand 1ts −  negatively affects ts  which negatively 

affects skewness at 1t + . Consequently, skewness at t  and skewness at 1t +  are 

likely to be negatively related. As shown in Figure 8, the estimated conditional 

skewness fluctuates above and below zero. It is similar to the results by them. That is, 

periods of high skewness are followed by low skewness. However, the theory which 

explains this phenomenon is absent. 

 

 

 

 

 

 

 

 

 

 

 

 


