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Section 4. Empirical Analysis 

  

4.1  The Technical Trading Results Analysis 

   We evaluate the performance of the 10 technical trading rules described in Section 

3.1, and consider the “double-or-out” approach described in Section 3.2. Due to 

unavailability of risk free rate data over the full sample period of six Asian countries, 

and lack of convincing reasons to choose a specific risk free rate, it is taken to be 0% 

in our empirical analyses.  

Table 3 shows the results of the 10 technical trading rules over the full sample 

period. The first column indicates different trading rules defined by ( 1, 2, )m m d . In 

Panel 3A, N(buy) and N(Sell) are the numbers of buy and sell days; N(T) means the 

number of days when new trading signals arrive to shift the position from “double” to 

“out” or vice versa. We can see that there are more buy days than sell days for all 

technical trading rules throughout six Asian countries. Take the second row in panel 

3A for example, which shows that the (1,50,0) strategy was applied across six Asian 

stock markets. The quantity of N(Buy) is from 4078 to 5289, which is quite larger than 

N(Sell) from 2972 to 4223. Compared with the corresponding rule with the band, the 

number of transactions of the trading rule without the band reduced around 30% to 

50% across all six markets and all ten rules. For example, N(T) of the (1,50,0) and the 
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(1,50,0.01) strategy are 426 and 220, respectively. The rule without the band 

decreases 48% of the number of transactions. 

   In Panel 3B, the labels of “Buy” and “Sell” present the quantities / ( )B
i N buyπ and 
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i N sellπ− , respectively, where, ,
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, respectively, where μ  represents the mean returns, 2σ  is the 

estimated variance and n  is the number of observations in each of the buy and sell 

series. The t-ratios are in parentheses with asterisks (double asterisks) indicating that 

null hypotheses are statistically different from zero at the 5% (1%) level of 

significance. We can observe that the average returns conditional on buy signal 

exceed the average returns conditional on sell signal over the six countries. 

Significant buy-sell returns imply predictability for excess returns of the trading rules 

over the buy-and-hold strategy (pre-trading costs). Take Taiwan for example, our 
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results shows that the buy-sell returns are all significantly positive at the 5% level of 

significance, and excess returns on buy signal are larger than those on sell signal, 

which point the predictability of the trading rules for Taiwan. Specifically, the 

buy-sell returns of 10 technical trading rules are all significant at 5% level for Taiwan, 

Thailand, Malaysia and Korea which those for Japan and Hong Kong stock market are 

not significant for (1,50,0), (1,50,0.01), (1,200,0) and (1,200,0.01) moving average 

trading rules. Moreover, the trading rules with bands generate higher returns than 

those without bands except the (1, 150, 0) and (1, 150, 0.01) rule in Hong Kong 

market. We can see that there are some rules in Hong Kong without predictive power 

in sell signals, but the weak predictability of the sell signal are recovered by the 

success of buy signals. The averages buy-sell returns are 0.153%, 0.156%, 0.169%, 

0.076%, 0.104% and 0.135% per day for Taiwan, Thailand, Malaysia, Japan, Hong 

Kong and Korea, respectively. The average return across all countries is 0.132% per 

day, or about 39.15% on the annualized basis. Overall, the rules have better forecast 

power in predicting stock price movements in the emerging markets of Taiwan, 

Thailand, Malaysia and Korea, where the average buy-sell returns is 0.153% per day 

on average( 46.68% per year), than in the more developed markets of Hong Kong and 

Japan, where the average buy-sell returns is 0.09% per day (25.23% per year) on 

average. At the bottom of Panel 3B, we report the average (across the ten rules) 
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returns on buy days and sell days and buy-sell returns with the initial return omitted. 

We again observe that returns on buy days are higher than on sell days. However, the 

magnitudes of the returns after the non-synchronous trading adjustment reduce 

slightly; the average buy-sell return across all markets for all ten rules is 0.107% per 

day (30.67% per year). For example, in Taiwan, the average buy-sell return across ten 

rules is 0.153%. We adjust excess returns with the initial return omitted. The average 

excess return reduces to 0.126% which is 20% off. To summarize, the evidence 

displays that the technical trading rules have considerable power to predict changes in 

Asian stock market indices, and the predictability does not mainly derive from errors 

in the non-synchronous trading. 

   In Panel 3C, we use breakeven cost to evaluate the profitability of trading rules in 

a costly trading environment, which is defined as / 2i i iC Nπ= , where iN  is the 

number of days when trading signal arrives to shift the position from “double” to 

“out” or vice versa, and B S
i i iπ π π= + . The results indicate that the average breakeven 

costs for the four markets except for Japan (1.50%) and Hong Kong (1.86%) earn 

over 2%. The average of breakeven costs of emerging markets is 2.39% much higher 

than that of more developed markets of 1.68%. The highest average breakeven cost is 

the Malaysia market of 3.04%, and the breakeven costs ranges from 1.10% (using 

(1,50,0)) to 5.65% (using (5,150,0.01)). The lowest is Japan market of 1.50%, and the 



 26

breakeven costs ranges from 0.46% (using(1,150,0) to 4.08% (using(5,150,0.01)). 

After the adjustment to non-synchronous trading, the average costs across six markets 

are 1.65%, which decreases significantly in comparison with non-adjustment of 

2.16%. 

    

4.2  The Time Series Forecasts Analysis 

In Table 4, we report the results of the four autoregressive models with GARCH in 

mean as described in Section 3.2. They are AR(1) model, AR(1)-GARCH(1,1) model, 

AR(1)-GARCH(1,1)-M model, and AR(1)-EGARCH model, respectively. They are 

reported here to manifest that time series models also have the power to predict stock 

returns by capturing some characteristics of time series data and to motivate us to 

combine technical trading rules and time series models in order to get favorous results. 

The structures of the four panels in Table 4 are similar to those in Table 3. In panel 4A, 

N(T)s are much higher than those for technical trading rules. One reason for the result 

is that δ  is taken to be zero, and therefore a buy (sell) signal is emitted whenever the 

conditional expected return is positive (negative). Take Taiwan for example, the N(T)s 

in Panel 3A range from 100 (using (1,200,0.01) to 426 (using(1,50,0) is much smaller 

than those in Panel 4A, which around 1900 for four time series models. In Panel 4B, 

the mean returns on buy signals are larger than those on sell signals. Consistent with 
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the results of technical trading rules, the average buy-sell returns of more developed 

markets of Japan and Hong Kong are reported lower for time series models as well. 

For example, the average buy-sell returns of emerging markets and more developed 

markets are 0.215% (71.17% per year) and 0.088% (24.45% per year), respectively, 

and the average return across six Asian markets is 0.173% per day (53.92% per year). 

The buy-sell returns are all significant at 1% in emerging markets of Taiwan, Thailand 

and Malaysia, whereas those of Japan, Hong Kong and Korea are significant at 5%. 

Overall, we find that the times series models are quite successful in the emerging 

markets and the hypothesis that “Buy-Sell” returns are zero is strong for these four 

markets. However, the models have less explanatory power in more developed 

markets. Take Taiwan for example, in panel 4B, the excess returns on buy signal are 

much higher than those on sell signal and buy-sell returns are all significantly positive 

at 1% level of significance, which present the predictability of times series models for 

Taiwan stock market. Besides, we observe that the average buy-sell returns for Taiwan 

is 0.155% smaller than those of Thailand (0.278%) and Malaysia (0.295%), but quite 

larger than those of more developed markets of Japan (0.029%), Hong Kong (0.106%) 

and Korea (0.132%). We again assess the effect of imposing a one-day lag. Averaged 

returns on buy days exceed averaged returns on sell days for the six markets. However, 

we find that the average buy-sell returns with one-day lag reduce about 51% across 
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six Asian markets. Thus, we conclude that the ability of time series models to forecast 

Asian index returns is partially attributable to the potentially biased returns measured 

the first day after a signal is emitted. The average return across six Asian markets is 

0.084% per day (23.37% per year) for adjusted returns. We still illustrate with the 

results of Taiwan here, the average buy-sell return is 0.078% after non-synchronous 

trading adjustment, which is much smaller than the average buy-sell return without 

adjustment (0.155%). Therefore, the predictability in Taiwan is affected significantly 

by the non-synchronous trading. The conclusions also apply, in principle, to Thailand, 

Malaysia, Japan, Hong Kong and Korea stock markets. 

Because of the large number of transactions, the breakeven costs in Panel 4C are 

much lower than those for technical trading rules (Panel 3C). We also observe that the 

breakeven costs of emerging markets are higher than those of the more developed 

markets. Specifically, the average breakeven costs are 0.18%, 0.30%, 0.27% and 

0.15% for Taiwan, Thailand, Malaysia and Korea, respectively, which are larger than 

0.08% and 0.15% for Japan and Hong Kong, respectively. Due to the bias from 

non-synchronous trading, the average breakeven cost with one-day lag across six 

markets (0.10%) reduces half of that without adjustment (0.19%). 
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4.3  The Combined Trading Strategies Analysis 

The 10 combined trading strategies evaluated here are based on the 10 technical 

trading rules examined in Section 3.1 and the rolling AR(1)-GARCH(1,1) model with 

the rolling window size equal the length of long-term moving average. The empirical 

results based on out of sample forecasts over the full sample periods are reported in 

Table 5. The first column in the four panels of Table 5 lists the 10 combined trading 

strategies labeled by ( 1, 2, , )m m d M , where ( 1, 2, )m m d  refers to the corresponding 

technical trading rules and M denotes the rolling window size of the 

AR(1)-GARCH(1,1) model, and M always equals to m2 in our specification.  

In Panel 5A, due to less-sensitivity of the combined strategies, the N(Buy) ,N(Sell), 

and N(T) are reduced in comparison with those for the corresponding technical trading 

rules (Panel 3A). From the comparison of Panel 5B with Panel 3B, the average excess 

returns on buy and sell signals over 10 combined trading strategies for the six 

countries are both larger than those for the corresponding technical trading rules. The 

average returns on sell signal have also improved two times greater for some markets. 

We show that only average returns on sell signals in Thailand (-0.152%) and Malaysia 

(-0.227%) are higher than returns on buy signals, which other markets are opposite. 

We have favorous predictability in combined strategies (without non-synchronous 

adjustment) across all six Asian markets, and the buy-sell returns (pre-trading costs) 
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have twice as larger as those in Thailand and Malaysia (compare Panel 5B with Panel 

3B). The buy-sell returns over 10 combined strategies for six Asian markets are 

significantly positive at 1% level except a few in the Japan and Hong Kong. The 

average buy-sell return across six markets is 0.20% per day (63.71% per year) much 

higher than that of the corresponding technical rules of 0.13% per day (39.15% per 

year). Take the (1,50,0,50) combined strategies apply in Taiwan for example, we find 

that the N(Buy) ,N(Sell), and N(T) for combined strategies is 3935, 3131 and 282 

(Panel 5A), respectively, which quite fewer than 4720, 4223 and 426 for the 

corresponding technical trading rule (Panel 3A). Furthermore, the excess returns on 

buy signal is 0.133% higher than -0.095% on sell signal. The buy-sell returns for the 

(1,50,0,50) combined strategies is 0.288% significantly higher than 0.226% for the 

corresponding technical trading rule. The findings above also apply to other technical 

trading rules in Taiwan. Therefore, the average excess return for combined strategies 

in Taiwan is 0.166% much higher than 0.153% for the corresponding technical trading 

rule. In addition, the average buy-sell return of the emerging markets is 0.244% per 

day (84.04% per year), that is as much as two times greater than that of more 

developed markets of 0.104% per day (29.53% per year). Moreover, we also report 

returns with adjustment at the bottom of Panel 5B. The decreased percentages of 

buy-sell returns with adjustment are from 20% to 40% for these six Asian markets and 
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the average buy-sell return with adjustment across six Asian markets is 0.13% per day 

(37.66% per year). Besides, we observe that combined strategies do not outperform in 

Taiwan, Japan and Korea markets after non-synchronous trading adjustment, but the 

buy-sell returns with adjustment are just slightly lower than those of the 

corresponding technical trading rules without adjustment. In sum, we may get 

favorous excess returns through combined strategies, but their predictability is 

somewhat affected by the non-synchronous trading. 

The breakeven costs for combined strategies are presented in Panel 5C. The 

breakeven costs for combined strategies are all higher than those of the corresponding 

technical trading rules (without adjustment), and the incremental margin is especially 

large in Thailand and Malaysia. Take an market to illustrate, in Taiwan, the breakeven 

costs for combined strategies for all ten rules range from 1.28% (using (1,200,0,200)) 

to 3.11% (using (2,200,0.01,200)), and the average of the ten breakeven costs is 

2.11%. As for those for the corresponding technical trading rules, the breakeven costs 

range from 0.74% (using (1,200,0)) to 3.16% (using (2,200,0.01)), and the average of 

the ten breakeven costs is 2.05%, which is lower than that of the combined strategies. 

After the adjustment, the average breakeven cost across six Asian markets is 1.85%, 

which is higher than that of the corresponding technical trading rules of 1.65%. 

However, individually, the breakeven costs in Taiwan, Japan and Korea are lower than 
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those of the corresponding technical trading rules. 

 

4.4  Robustness Analysis  

  

To test the robustness of our results, we repeat the above analysis for two 

sub-periods with non-synchronous trading adjustment. We divide the full sample into 

two parts equally for the same number of years: 1975-1990 and 1991-2007. The first 

sub-period is similar to the sample periods analyzed by Bessembinder and Chan 

(1995)5. Our purpose here is to examine whether the combined strategies outperform 

the corresponding technical trading rules during the first sub-period. On the other 

hand, the second sub-period is from 1991 to 2007, another sixteen years. 

   We observe that both technical trading rules and combined strategies do have 

predictability for six Asian markets except for Japan during the first sub-period, the 

buy-sell returns is -0.020% for technical trading rules and -0.045% for combined  

 

5 In Bessembinder and Chan (1995), they just assess whether the technical trading analysis can predict stock 

price movement in Asian markets. Hong Kong series from January, 1975 to December, 1991. Japan series January, 

1975 from to December, 1989. Korea series from January, 1977 to December, 1989. Malaysia series from January, 

1977 to December, 1991. Thailand series from January, 1975 to December, 1989. Taiwan series from January, 

1975 to December, 1989. 
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strategies. In addition, several studies report that the predictability is decreasing 

gradually Fang and Xu (2003) and Brock, Lakonishok, and LeBaron (1992). The 

average buy-sell returns for technical trading rules across six markets are 0.097% and 

0.089% during the first sub-period and the second sub-period, respectively. For 

combined strategies, the average buy-sell returns across six markets are 0.128% and 

0.096% during the first sub-period and the second sub-period, respectively. On 

average, we can find that the decreasing predictability does exist for both methods. 

However, individually, the phenomenon does not appear in Japan and Korea for both 

technical trading rules and combined strategies, and Hong Kong for technical trading 

rules. Furthermore, combined strategies outperform the corresponding technical 

trading rules on average. For example, we find that the average excess returns for the 

combined strategies improve our predictability by 31.96% (from 0.097% to 0.128%) 

and 7.87% (from 0.089% to 0.096%) during the first sub-period and the second 

sub-period, respectively. However, not every combined trading strategy outperforms 

the corresponding technical trading rules individually. During the first sub-period, 

there are two (Japan and Korea) out of six markets earn lower buy-sell returns in 

comparison with the buy-sell returns for the corresponding technical trading rules. 

During the second sub-period, there are four (Taiwan, Japan, Hong Kong and Korea) 

out of six markets earn lower buy-sell returns for combined strategies. In Panel 6B, 
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the results of the breakeven costs are inconsistent with that of excess returns (Panel 

6A). From the point of view of breakeven costs, combined strategies do not 

outperform just in Korea during the first sub-period and in Taiwan, Japan and Korea 

during the second sub-period. We have different conclusions about the predictability 

of combined strategies in terms of excess returns or breakeven costs. Take one market 

to illustrate, we have favorous results in terms of breakeven costs for combined 

strategies in Hong Kong during the second sub-period (improve from 1.344% to 

1.487%), however, we have less excess returns (deteriorate from 0.073% to 0.063%). 

The phenomenon described above is caused by the inferior forecast ability on selling 

signals, which cause buy-sell returns to be lower than those for combined strategies. 

In addition, the calculation of breakeven costs involves not only the excess returns on 

buying and selling signals but also the number of transaction. Due to the less-sensitive 

of combined strategies, we have lower numbers of transactions. Furthermore, The 

predictability of buying signals is superior than that of selling signals. Therefore, even 

we do not have favorous excess returns for combined strategies, we still improve the 

breakeven costs. 

 

 

 


