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Abstract 

We assess whether some simple forms of technical analysis can predict stock price 
movement in Asian markets. We find the rules to be quite successful in the emerging 
markets of Malaysia, Thailand and Taiwan. The rules have less explanatory power in more 
developed markets such as Hong Kong and Japan. On average for our sample, mean 
percentage changes in stock indices on days that the rules emit buy signals exceed means 
on days that the rules emit sell signals by 0.095% per day, or about 26.8% on an annualized 
basis. We estimate "break-even" round-trip transactions costs (which would just eliminate 
gains from technical trading) to be 1.57% on average. We also find that technical signals 
emitted by U.S. markets have substantial forecast power for Asian stock returns beyond that 
of own-market signals. This is consistent with the reasoning that the technical rules identify 
periods when global equilibrium expected returns deviate substantially from their uncondi- 
tional mean. 

Keywords: Technical analysis; Asian stock markets; Return forecastability; Transaction costs; Time- 
varying risk premia 
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1. Introduction 

Asian stock markets have been the subject of substantial recent interest on the 
part of academics and investors alike. This interest is attributable in part to 
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observations of stellar returns and rapid growth in Asian market capitalization. For 
example, while in 1980 the Asia-Pacific region accounted for 23% of the total 
market capitalization of the Financial Times-Actuaries World Index, by the end of 
1990 it accounted for 35%. From 1985 to 1990, the FT-Actuaries Pacific-Basin 
Index generated a total U.S. dollar return of 176%, while returns to the FT-Actu- 
aries U.S. Index was 98% (Park and Schoenfeld, 1992, p. 8). This performance 
has led global investors to realize that ignoring the Asian markets can have 
substantial opportunity costs. 

Despite the substantial recent growth of these markets, their institutional 
structure has led some to question whether they are as informationally efficient as 
their U.S. or European counterparts. Some Asian markets are dominated by a few 
large companies with ownership concentrated in the hands of a small number of 
investors, and the incidence of insider trading is relatively high. Also, require- 
ments for financial disclosures are less stringent, leading to a scarcity of publicly 
available information. Furthermore, with the exception of Japan, the Asian equity 
markets are characterized by relatively low volume and thin trading. Some have 
pointed to the volatility of the Asian markets and to alleged occurrences of 
"speculative bubbles" (including Hong Kong in the early 1970's and Japan and 
Taiwan in the late 1980's) as evidence in support of the inefficiency of these 
markets. Despite these concerns, there is little empirical work that attempts to 
determine whether traders could exploit the alleged market inefficiencies in their 
trading strategies. Bailey et al. (1990) and Pan et al. (1991) present evidence that 
prices in several Asian stock markets exhibit substantial deviations from random- 
walk behavior. However, it has not been determined whether these deviations 
reflect profit opportunities. 

In this paper, we assess whether changes in several Asian stock market indices 
can be predicted by some simple forms of technical analysis. While most early 
empirical evaluations of technical trading rules, including Fama and Blume (1966) 
and Jensen and Benington (1970), concluded that the rules are not useful, more 
recent studies of both American equity markets (Brock et al., 1992) and the 
currency markets (e.g. Sweeney, 1986) have documented that some technical 
trading rules possess non-trivial ability to forecast price changes. If the Asian 
stock markets are in fact relatively inefficient, technical analysis may be able to 
exploit the inefficiencies. We test whether the technical trading rules evaluated by 
Brock et al. (1992) also possess forecast power for price changes in Asian Stock 
markets. 

We evaluate these technical trading rules using observations on stock price 
indices for Japan, Hong Kong, South Korea, Malaysia, Thailand, and Taiwan. 
Averaged across all six countries and across all evaluated trading rules, mean 
percentage changes in stock indices on days that the rules emit buy signals 
(henceforth "buy  days") exceed means on days that the rules emit sell signals 
(henceforth "sell days") by an economically significant margin of 0.095% per 
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day, or 26.8% on an annualized basis. 1 Overall, the rules are more successful in 
predicting stock price movements in the emerging markets of Malaysia, Thailand 
and Taiwan, where buy day returns exceed sell day returns by an average of 
0.167% per day (51.9% per year), than in the more developed markets of Japan 
and Hong Kong, and Korea, where buy day returns are only 0.028% per day (5.9% 
per year) greater than sell day returns on average. 

The observation that technical trading rules have predictive power for changes 
in some Asian stock market indices is consistent with the reasoning that these 
markets are, or were during the sample period, inefficient. However, we believe 
that such a conclusion is premature. While we cannot resolve the issue defini- 
tively, we note that there are at least three alternate explanations for the observa- 
tion that technical trading rules predict index returns, and we conduct additional 
tests to shed light on each of these potential explanations. 

A first consideration is that measurement errors due to nonsynchronous report- 
ing of prices induce spurious positive autocorrelation in portfolio or index price 
changes (Scholes and Williams, 1977). The technical trading rules we evaluate 
exploit positive serial dependence. Typically, the technical rules initially emit a 
buy (sell) signal on a day characterized by an unusually large upward (downward) 
market movement. The partial adjustment of index values resulting from nonsyn- 
chronous trading of the component securities implies that the measured next day 
return will tend to be biased in the same direction as the prior day price change. 
This bias implies that profits from the technical rules will tend to be overstated. As 
a simple control for the effects of nonsynchronous trading, we compare buy and 
sell day returns while implementing a one-day lag between the initial emission of 
a signal and the resulting trade. Again averaged across all countries and rules, 
mean buy day returns then exceed mean sell day returns by 0.072% per day, or 
about 19.7% on an annualized basis. 

A second consideration is that the technical trading strategies, which generate 
more transactions than a buy-and-hold approach, may not be profitable once 
transaction costs are considered. As Bailey et al. (1990) discuss, mispricings that 
are smaller than transactions costs need not be immediately eliminated even in an 
efficient market. To evaluate the effect of transactions costs on the profitability of 
trading rules, we simulate a "double-or-out" strategy, in which an investor 
borrows to double the stock investment upon buy signals, sells stocks to hold cash 
on sell signals, but holds a standard long stock position in the absence of a signal. 
We compare returns from these trading strategies to returns from a buy-and-hold 
strategy, and determine the magnitude of transactions costs that would eliminate 

1 We compute daily returns as changes in logarithms of stock prices. Throughout this article we 
compute approximate annualized returns on the basis of 250 trading days per year as exp(250R)- 1, 
where R is the mean daily return. Some of the stock markets in our sample traded on Saturdays for at 
least a portion of the sample period. Therefore the actual number of trading days per year exceeds 250 
on average, and our annualization can be considered conservative. 
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any gain to the trading strategies. We compute these break-even costs in two ways. 
In the first calculation we use the full sample, including returns pertaining to the 
first day after a signal. Such first-day returns are calculated from the closing index 
values that initially generate signals. In the second calculation we again impose the 
one-day trading lag, under the reasoning that traders require time to react to the 
signal and that the initial return may be biased due to nonsynchronous trading. 
When all returns are included, we find that mean (averaged across all rules and 
countries) round-trip transactions costs of 1.57% would just eliminate gains from 
trading on the technical signals. With the one-day lag imposed, break-even 
transactions costs are reduced to 1.34% per round-trip transaction. Break-even 
costs are not homogenous across markets, however. For the emerging markets of 
Malaysia, Thailand, and Taiwan break-even costs average 2.32% for all data, and 
2.04% if the first return is omitted. 

Finally, as Fama and French (1988) observe, market efficiency does not 
preclude a degree of forecastability, which could result from time-varying risk 
premia. The difference between returns on " b u y "  and "se l l"  days could simply 
reflect time-variation in equilibrium expected returns. Fama (1991) notes that 
return forecastability resulting from time variation in equilibrium expected returns 
should display commonality across markets. Bessembinder and Chan (1992) argue 
that, if return forecastability occurs in equilibrium, then those instrumental vari- 
ables that contain forecast power for returns in one market should also contain 
forecast power for returns in other markets. We therefore test for commonality of 
forecastability by examining whether the buy and sell signals emitted by the 
technical rules are correlated across the Asian markets and with signals emitted for 
the U.S. market. We find that there is substantial cross-market correlation in the 
signals emitted by the technical rules. We also document that the buy and sell 
signals emitted by technical rules in the U.S. market contain incremental forecast 
power for returns in Asian markets. This type of commonality is consistent with 
the reasoning that the technical rules identify periods when international equilib- 
rium expected returns deviate from unconditional means. However, even after 
allowing for forecastability driven by U.S. market signals, there remains some 
forecastability attributable to country-specific signals. This suggests some ineffi- 
ciency or country-specific risk premia. 

2. The technical rules 

Brock et al. stress the substantial danger of detecting spurious patterns in 
security returns if trading strategies are both discovered and tested in the same 
database. To mitigate the danger of "data snooping" biases, we do not search for 
ex-post "successful" technical trading rules, but rather evaluate the same set of 
rules as Brock et al.. These simple rules have been known to practitioners for at 
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least several decades. Also, like Brock et al., we report the results of all trading 
rules we evaluate. 

We evaluate three types of rules: Variable Length Moving Average (VMA) 
rules, Fixed Length Moving Average (FMA) rules, and Trading Range Break 
(TRB) rules. Brock et al. provide additional description and motivation for these 
trading rules, as well as some historical perspective on their usage. The moving 
average rules involve comparison of a short-term moving average of prices to a 
long-term moving average. Buy (sell) signals are emitted when the short-term 
average exceeds (is less than) the long-term average by at least a prespecified 
percentage band. The most popular moving average rule is 1-200, where the short 
average is one day and the long average is 200 days. Other variations that we (and 
Brock et al.) evaluate include 1-50, 1-150, 5-150, and 2-200. Each rule is 
evaluated with bands of 0 and 1%, making for ten moving average combinations 
in total. With a band o f  zero this method classifies all days into either buys or 
sells. Buy (sell) signals are emitted when the short moving average cuts the long 
moving average from below (above) and moves beyond it by the prespecified 
band. Once a signal is emitted, VMA rules call for the position to be maintained 
until the short and long moving averages cross again, while FMA rules hold the 
position for a fixed number of days. We evaluate FMA strategies with fixed 
holding periods of ten and thirty days. 

Trading Range Break rules involve comparing the current price to the recent 
minimum and maximum. TRB rules emit buy signals when the current price 
exceeds the recent maximum by at least a prespecified band, and emit sell signals 
when the current price falls below the recent minimum by at least the prespecified 
band. Like Brock et al., we evaluate separate TRB rules where recent minimums 
and maximums are defined as the extreme observations recorded over the prior 50, 
150, and 200 days, respectively. We use bands of 0 and 1%, making for a total of 
six TRB combinations, and then evaluate each TRB rule using fixed investment 
horizons of 10 and 30 days. 

3. Empirical results 

In Table 1 we report some descriptive statistics for the six markets that are the 
subject of our study. We obtain daily stock price index data for the interval 
January 1975 to December 1989 from the Pacific Basin Capital Market Research 
Center. 2 Returns are computed as daily changes in logarithms of price indices, 
and thus exclude dividend yields. Mean returns average 0.065% per day across the 
six markets. Consistent with results reported by Bailey et al. (1990), there is 

2 Data series for Korea and Malaysia begin January 1977, while those for Hong Kong and Malaysia 
are extended to December 1991. 
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non-trivial autocorrelation in Asian stock index returns. First order return autocor- 
relations vary from 0.069 for the Hang Seng Index (HSI) to 0.289 for the Stock 
Exchange Thailand (SET) Index, with the mean AR1 coefficient equal to 0.151. 
Autocorrelations at two and three lags are considerably closer to zero. 

3.1. Returns on "buy" and "sell" days 

If technical analysis does not have any power to forecast price movements, then 
we should observe that returns on days when the rules emit buy signals do not 
differ appreciably from returns on days when the rules emit sell signals. To 
evaluate the forecast power of technical rules, we compare return means and 
variances on buy versus sell days for each rule described. 

Table 2 reports results for ten VMA rules. The rules are described as (short, 
long, band) where short is the length of the short moving average and long is the 
length of the long moving average. For each rule in each market we report mean 
returns on buy days and sell days, standard deviations of returns on buy and sell 
days, and a bootstrap p-value for the difference between buy and sell day returns. 
We also report averages of return means and standard deviations computed across 
the ten rules, and a bootstrap p-value for difference in means across rules. 

The bootstrap procedure we use is similar to that employed by Brock et al., and 
accommodates the dependencies across rules. We scramble the actual return data 
by randomly drawing from the original series with replacement, and construct 
simulated indices. We apply the trading rules to the simulated indices, and 
compute returns for each trading rule and the mean return across trading rules. 
This process is repeated 500 times to generate an empirical distributions of returns. 
We record the fraction of the simulations that generate a return larger than that 
observed in the actual series. This fraction is interpreted as a simulated p-value. 

For fifty-three of the sixty observations (ten VMA rules times six markets) the 
mean return conditional on buy signals exceeds the mean return conditional on sell 
signals. (All seven exceptions pertain to the Tokyo market.) These differences in 
means are large enough to be economically relevant. Averaged across the 10 rules 
and six markets the difference in means is 0.103% per day, or about 29.2% on an 
annualized basis. The rules have greater forecast power for stock markets in 
Malaysia, Thailand, and Taiwan, where the difference in means across all 10 rules 
averages 0.168% per day, than in Hong Kong, Japan, and Korea, where the 
difference in means averages 0.037% per day. The conclusion that the rules 
forecast power differs across markets is confirmed by the bootstrap simulations: 
for Malaysia, Thailand, and Taiwan the hypothesis that mean (across rules) buy 
day returns equal mean sell day returns can be rejected with a p-value less than 
0.001. In contrast, p-values for the same hypothesis are 0.160, 0.334, and 0.038 
for Hong Kong, Japan, and Korea, respectively. 

Brock et al. report that, for the Dow Jones Industrial Average, risk is higher on 
sell days than on buy days. Here, we observe that return variances on sell days 
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exceed variances on buy days for all ten VMA rules in Hong Kong, Japan, Korea, 
and Malaysia.  However,  the opposite result is observed for each rule in Thailand 
and Taiwan. Therefore, in the case of Thailand and Taiwan, the higher returns on 
buy days could be compensation for higher risk. 

Moving average trading rules exploit positive serial dependence in stock price 
changes. They generate profits if, subsequent to the price movement that initially 
generates a signal, prices continue to move in the same direction. Typically,  the 
technical rules initially emit a buy or sell signal on a day characterized by an 
unusually large price move. The partial adjustment of  index values resulting from 
nonsynchronous trading implies that the next day change in the index value will 
tend to be a biased measure of  true returns, with the bias in the same direction as 
the sign of  the prior price change. As a simple control for the effects of 
nonsynchronous trading, we compare buy and sell day returns while implementing 
a one-day lag between the initial generation of a signal and the resulting trade. 3 

At the bottom of  Table 2 we report the average (across the ten V M A  rules) of 
returns on buy days and sell days with the initial return omitted. We again observe 
that means are higher on buy days than on sell days. The magnitudes of  the 
difference in means is only slightly reduced; averaged across all six markets and 
all ten rules, mean returns on buy days exceed mean returns on sell days by 
0.085% per day, or about 23.7% per year. 

To summarize, the evidence indicates that V M A  rules have considerable power 
to predict changes in Asian stock market indices. While it is possible that some of 
this forecastabili ty derives from errors in measuring true returns, it appears that it 
cannot all be. 

In Tables 3 and 4 we report results for Fixed-Length Moving Average (FMA) 
rules with holding periods of  ten and thirty days, respectively. 4 These results 
support the same conclusions as those obtained from the V M A  rules, although the 
difference in mean returns is somewhat smaller. For the fixed ten-day holding 
period, mean returns on buy days exceed mean returns on sell days by 0.078% per 

3 This serves as a complete control for nonsynchronous trading bias only if all stocks in the index 
trade the next day. An alternative would be to exclude returns for two or more days subsequent to 
generation of a signal. However, Bailey et al. (1990) argue that the serial dependence observed in these 
markets is too large and variable to be attributed to nonsynchronous trading alone. When we omit 
returns we purge any true serial dependence as well as measurement errors. As a second control, we 
also extract return innovations (residuals) from a third-order autoregressive process. These residuals 
can be interpreted as retums that have been purged of linear serial dependence, including that 
introduced by non-synchronous trading, to three lags. We then compare these return innovations on 
'buy' days to innovations on 'sell' days. Again averaged across all six countries and all rules 
examined, mean return innovations on buy days exceed that on sell days by 0.061%, or about 16.5% on 
an annualized basis. Thus, controlling for linear serial dependence reduces but does not eliminate the 
predictive power of the technical rules. 

4 The FMA rule (5,150,0.01) for Japan fails to generate any sell signals during the sample, so mean 
sell returns are not available. 
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day, again averaged across all six markets and all ten rules. For the fixed 
thirty-day holding period the difference in mean returns averages 0.055% per day. 

In Tables 5 and 6 we report results for the TRB rules with fixed holding periods 
of ten and thirty days, respectively. These rules assess the profitability of strategies 
that emit signals when prices cross their recent minimums or maximums. These 
recent extremes are interpreted as "resistance levels" and "support levels", and 
the rules' success relies on positive serial dependence following price movements 
through such a barrier. 

These results indicate that the TRB rules forecast subsequent index price 
changes to an even greater degree than the moving average based rules. Averaged 
across the six markets and six rules, mean returns conditioned on TRB buy signals 
exceed mean returns conditioned on TRB sell signals by 0.145% per day over 
fixed ten-day holding periods and 0.095% per day over fixed thirty-day holding 
periods. 

We again assess the effect of imposing a one-day lag subsequent to the initial 
emission of a signal. For ten-day holding periods, mean returns on buy days then 
exceed mean returns on sell days by 0.091% per day on average. For thirty-day 
holding periods, buy day residuals then exceed sell day residuals by 0.065% per 
day on average. Thus we conclude that the ability of TRB rules to forecast Asian 
index returns is partially, but not exclusively, attributable to the potentially biased 
returns measured the first day after a signal is emitted. 

3.2. Trading profits and transactions costs 

We next provide some information on the degree to which traders using these 
technical trading rules could have earned trading profits in excess of transaction 
costs during our sample period. The ex-post profitability of a technical trading rule 
depends on (i) the trading strategy itself; the positions taken on days with buy 
signals compared to positions taken on days with sell signals, (ii) mean returns on 
buy days versus mean returns on sell days, (iii) the number of days that each 
trading position is held, and (iv) the magnitude of transactions costs incurred when 
positions are changed. 

In Table 7 we provide summary information on the total number of buy and sell 
signals generated by the technical rules in each market, and on the proportion of 
days for which a position would be held under each rule. A trader relying on VMA 
rules would take a position most days; the only days a position is not taken are 
those where the short moving average differs from the long moving average by 
less than the prespecified band. For rules with a band of zero a trading position is 
held all days. Averaged across the ten VMA rules and across the six markets, 52 
buy signals and 48 sell signals are issued during our eighteen-year sample. 
Positions taken on the basis of buy signals are held on 62% of days, positions 
taken based on sell signals are held on 32% of days, while there is no signal on 
6% of days. 
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Table 7 
Frequency of trading and position-taking for variable-length moving rule (VMA), fixed-length moving 
rule (FMA) with 10 or 30 days holding period, and trading range break rule (TRB) with 10 or 30 days 
holding period. Proportion denotes the mean fraction of days that a position would be held by traders 
under the rules. Number denotes the average number of trades that would be generated 

Rule Signal Hong Kong Japan Korea Malaysia Thailand Taiwan Grand average 

VMA Buy Proportion 0.65 0.74 0.60 0.62 0.55 0.59 0.62 
Number 61.6 54.3 65.0 34.3 32.8 61.5 51.6 

Sell Proportion 0.31 0.18 0.33 0.35 0.39 0.37 0.32 
Number 56.6 48.9 62.6 32.0 29.1 61.7 48.5 

FMA Buy Proportion 0.07 0.05 0.08 0.05 0.04 0.07 0.05 
(10 days) Number 30.2 21.4 29.7 17.7 13.8 28.1 23.5 

Sell Proportion 0.07 0.05 0.07 0.05 0.04 0.07 0.06 
Number 27.8 21.0 27.3 16.5 12.8 28.8 22.4 

FMA Buy Proportion 0.16 0.11 0.16 0.11 0.09 0.15 0.13 
(30 days) Number 24.3 16.2 21.9 14.2 10.9 22.6 18.3 

Sell Proportion 0.15 0.11 0.14 0.11 0.09 0.14 0.12 
Number 22.4 15.3 19.3  13.5 10.4 21.0 17.0 

TRB Buy Proportion 0.22 0.20 0.18 0.22 0.18 0.19 0.20 
(10 days) Number 90.2 83.3 66 .5  78.5 65.0 81.5 77.5 

Sell Proportion 0.06 0.04 0.06 0.09 0.09 0.09 0.07 
Number 23.3 14.7 20.8 31.2 30.8 38.3 26.5 

TRB Buy Proportion 0.37 0.32 0.30 0.33 0.26 0.29 0.31 
(30 days) Number 50.7 43.5 37.7 39.3 31.8 41.5 40.7 

Sell Proportion 0.13 0.08 0.12 0.16 0.16 0.18 0.14 
Number 17.8 11.5 15.5  18.5 18.3 25.3 17.8 

A trader re lying on F M A  rules wi th  a 10-day hold ing  per iod wou ld  have  

entered posi t ions based on buy signals 23 t imes per market ,  and wou ld  have 

entered posi t ions based on sell  s ignals 22 t imes  per market .  Traders  using 30-day 

F M A  rules wou ld  have  transacted based on buy signals 18 t imes per  market  and 

transacted based on sell signals 17 t imes  per  market .  S ince  the F M A  rules invo lve  

less trades, they generate  smal ler  trading costs than the V M A  rules. 5 However ,  

posi t ions are held for fewer  days: under  the 10-day F M A  rule a trading posi t ion is 

held on only 11% of  days, whi le  under  the 30-day F M A  rule a posi t ion is held on 

25% of  days in the sample.  

F ixed-Length  T R B  rules lead to more  trades than f ixed length m o v i n g  average  

( F M A )  rules. T R B  rules wi th  10-day holding per iods generate  78 buy trades and 

5 FMA rules involve less trades than VMA rules due to the requirement that the position be held for 
a fixed number of days. For example, consider a buy signal received five days after a sell signal. Under 
a VMA rule the trader would respond to the second signal; under an FMA rule with a holding period 
longer than five days the trader would not react. 
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27 sell trades per market over the eighteen years, while TRB rules with 30-day 
holding periods generate 41 buy trades and 18 sell trades per market. A trader 
using 10-day TRB rules holds a position on 27% of days, while a trader using 
30-day TRB rules holds a trading position on 45% of days. 

The data on mean returns reported in Tables 2 through 6 can be combined with 
the data on numbers of trades and proportions of days that positions are held in 
Table 7 to evaluate the ex-post profitability of  implementing technical trading 
rules in the Asian markets. We evaluate a "double  or out"  trading strategy in 
which a trader reacts to buy signals by borrowing money to double their equity 
investment. This gives a pre-transactions cost trading return on buy days of 
T R  t = 2 .  R t - rt ,  where R t is the index return on day t and r t is the daily interest 
rate. The trader reacts to sell signals by liquidating any equity holdings and 
purchasing interest bearing instruments, leading to sell day trading returns of  
T R  t = r r On days where no signal is emitted the trader simply holds a long equity 
position, giving a trading return of T R  t = R t. In the absence of transactions costs, 
the additional return (rr)  earned by technical trading relative to a buy-and-hold 
strategy is given as: 

7 r =  ~ T R , -  ~ ,R  t = N B R '  a - N s R ' s ,  

where N B is the number of  days the doubled (buy) position is held, N s is the 
number of  days the out (sell) position is held, R' B is the mean excess (over r , )  

return on buy days, and R' s is the mean excess (over r,) return on sell days. This 
quantity is interpreted as the additional terminal wealth, per currency unit initially 
invested, of  using the double or out strategy instead of buy and hold. 

Daily interest rate data for these markets are not available to us. We approxi- 
mate ~ as N B R  B - N s R  s ,  where R B and R s are mean raw (rather than excess 
over the interest rate) returns on buy and sell days, respectively. If  the average 
interest rate is the same on buy and sell days and N B is equal to N s, then failure 
to deduct interest rates introduces no bias to our profit measure. If, however N a 
differs from N s, our excess profit measure will typically be biased. On an 
annualized basis, the bias is approximately (w a - W s ) *  r, where w B is the 
proportion of buy days, w s is the proportion of sell days, and r is the average 
annual interest rate. We note that for typical interest rates this bias is small relative 
to the magnitude of buy versus sell day returns. 

Of course, a trader would incur transactions costs. Let C denote the percentage 
round-trip cost of  buying and selling the equity index. On days that a buy or sell 
signal is initially emitted the trading return is reduced by C / 2 % .  When that 
position is subsequently closed out the trading return is reduced by another C / 2 % .  

Therefore, each buy or sell signal reduces total return by C%, and aggregate 
transactions costs exactly consume the excess return from trading if 7r = C *(n  B 
+ ns), or: 

C = ~ ' / (  n a + ns ) ,  

where n B and n s are the number of days on which buy and sell signals are 
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initially emitted, and their sum is the total number of round-trip transactions that 
result from implementing the trading rule. 

In Table 8 we report "break-even" transactions costs, which are the percentage 
round-trip costs that eliminate the additional return from technical trading. These 
are computed separately for each rule we evaluate. To save space, however, we 
report mean break-even costs averaged across each group of ten moving average 
rules and each group of six trading range breakout rules, for each market. 
Break-even costs are computed both from the full sample and from a restricted 
sample where we again impose the one-day lag subsequent to the initial emission 
of a signal. This lag can be motivated by delays in reacting to signals, or on the 
basis of nonsynchronous trading bias, as discussed above. 

Averaged across all rules and all markets, break-even transactions costs are 
1.57% for the full sample and 1.34% when first-day returns are excluded. We 
observe the highest break-even costs for the VMA trading rules; 2.90% for the full 
sample and 2.60% with the one-day lag, averaged across the six markets. 
Break-even costs for the 30-day holding period TRB rules are nearly as high; 
2.39% for the full sample and 1.34% for the restricted sample. Consistent with our 
earlier observations regarding mean returns, we observe that break-even costs are 
higher for Malaysia, Thailand, and Taiwan. Averaged across all rules, break-even 
costs for these three countries are 2.32% for the full sample and 2.04% in the 
restricted sample. Some sets of rules in individual countries allow higher break-even 
costs. For example, in Thailand break-even costs for the VMA rules averaged 
5.79% for the full sample and 5.48% with the one-day lag imposed. On the other 
hand, break-even costs for some rules in some markets (e.g. FMA rules in Korea) 
are negative, indicating that even those who can trade at zero cost would have 
earned less by trading on the rules than from a buy and hold strategy. It should be 
kept in mind however that these are ex-post observations, and that actual profits 
for each rule differ from expected profits due to random outcomes. In the absence 
of ex-ante reasons to prefer one strategy or market over the others, break-even 
costs averaged across rules and markets provide the appropriate benchmarks. 

Our computed break-even costs can be compared to estimates of actual 
transactions costs for Asian markets provided by Rhee et al. (1990). They estimate 
one-way transactions costs, including brokerage fees and transactions taxes, for 
investments of $100,000. Their estimates, multiplied by two, comprise estimated 
round-trip transaction costs, and are reported also in Table 8. Based on this 
comparison it appears that profits from technical trading were unlikely in Hong 
Kong, Japan, and Korea. For each of these markets, the mean break-even 
round-trip costs (computed across all rules) is less than the Rhee et al. estimate of 
round-trip costs. For Malaysia, Thailand, and Taiwan the possibility of trading 
profits cannot be dismissed, as the mean (across rules) of the break-even costs we 
calculate are greater than the Rhee et al. estimates. However, their estimates may 
understate the costs of transacting since they do not include any costs due to 
bid-ask spreads or price pressure. 
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Table 10 
Mean correlation among the trading signals (1 if buy, 0 if neutral, and - 1 if sell) generated by ten 
variable - length moving (VMA) rules in the U.S. and six Asian - Pacific markets 

Hong Kong Japan Korea Malaysia Thailand Taiwan U.S. 

Hong Kong 0.355 0.184 0.289 - 0.055 0.104 0.365 
Japan 0.355 0.118 0.286 0.121 0.195 0.362 
Korea 0.118 0.184 0.055 0.044 0.261 0.011 
Malaysia 0.289 0.286 0.055 0.159 0.329 0.303 
Thailand -0 .055  0.121 0.044 0.159 0.118 0.056 
Taiwan 0.104 0.195 0.260 0.329 0.118 0.157 
U.S. 0.365 0.362 0.011 0.303 0.056 0.157 
Average 0.196 0.250 0.112 0.237 0.074 0.194 0.209 

This comparison of break-even costs to the Rhee et al. transaction cost 
estimates is useful, but not definitive. Large scale traders (who invest more than 
$100,000) or market insiders may incur costs that are less than their estimates. 
Also, two rules that have the same break-even costs could, due to variation in the 
number of signals and proportion of buy and sell days, have different levels of 
profitability at alternate levels of transactions costs. In Table 9 we report annual- 
ized excess returns from the "double or out" trading strategy, relative to returns 
from a buy and hold strategy, for various pre-specified transactions costs. We 
compute excess returns for each group of trading rules and each market, for traders 
who incur fixed round-trip transactions costs of 0.5%, 1.0%, and 1.5%. The VMA 
trading rules seem to be the most profitable at all three levels of transactions costs, 
followed by the TRB rules. Averaged across markets, traders with round-trip costs 
of 0.5% would have earned substantial excess returns from VMA trading rules 
(13.78% per year for the full sample and 11.73% with the one-day lag imposed) 
and 30-day holding period TRB trading rules (7.69% and 6.27% in the full and 
restricted samples, respectively), but even this low level of costs would have 
eliminated profits from 10-day FMA rules. Transactions costs of 1.0% or 1.5% 
reduce but do not eliminate excess returns from VMA and TRB trading rules. 

This analysis indicates that traders who incur round-trip transactions costs 
which are less than the break-even costs reported in Table 8 could have earned 
higher average returns by using technical trading rules than from a buy and hold 
strategy. However, we have not controlled for the relative riskiness of the 
technical trading strategies (which will typically differ from the riskiness of buy 
and hold). 6 Therefore, it cannot be concluded without further analysis that these 
higher trading returns represent excess profits after adjusting for risk. 

6 AS a simple example illustrating that the risk of the double or out strategy differs from the risk of 
buy and hold, suppose that the variance of daily returns is a constant o-z, and that there is no serial 
dependence in returns. Then the variance of T-day buy and hold returns is To-2. Compare this to a 
trading strategy where the position is doubled on T / 2  days and the market is exited on T / 2  days. On 
days that the position is doubled the variance is 40-2, while on days the market is exited the variance is 
zero. The variance of the T-day trading return is (T/2X4O- 2) + T / 2  * 0 = 2To- 2. 



O
O

 

T
ab

le
 1

1 

R
eg

re
ss

io
n 

of
 d

ai
ly

 r
et

ur
ns

 (
in

 %
) 

in
 s

ix
 A

si
an

-P
ac

if
ic

 m
ar

ke
ts

 o
n 

tr
ad

in
g 

si
gn

al
s 

(1
 i

f 
bu

y,
 0

 i
f 

ne
ut

ra
l 

an
d 

- 
1 

if
 s

el
l)

 g
en

er
at

ed
 b

y 
te

n 
va

ri
ab

le
-l

en
gt

h 
m

ov
in

g 
(V

M
A

) 
ru

le
s 

in
 th

e 
U

.S
., 

Ja
pa

n 
an

d 
in

 i
ts

 o
w

n 
m

ar
ke

t. 
R

ul
es

 a
re

 id
en

ti
fi

ed
 a

s 
(s

ho
rt

, l
on

g,
 b

an
d)

 w
he

re
 s

ho
rt

 a
nd

 lo
ng

 a
re

 t
he

 le
ng

th
s 

of
 s

ho
rt

 a
nd

 lo
ng

 
m

ov
in

g 
av

er
ag

es
, 

re
sp

ec
tiv

el
y,

 a
nd

 b
an

d 
is

 t
he

 p
er

ce
nt

ag
e 

di
ff

er
en

ce
 r

eq
ui

re
d 

to
 g

en
er

at
e 

a 
si

gn
al

. 
Fi

gu
re

s 
in

 p
ar

en
th

es
es

 a
re

 T
-v

al
ue

s 

R
ul

e 
H

on
g 

K
on

g 
Ja

pa
n 

K
or

ea
 

M
al

ay
si

a 
T

ha
il

an
d 

T
ai

w
an

 

(1
,5

0,
0)

 
ow

n 
0.

06
5 

(1
.6

9)
 

-0
.0

07
 (

- 
0.

33
) 

0.
06

9 
(2

.3
0)

 
0.

14
3 

(7
.0

7)
 

0.
09

9 
(3

.5
9)

 
U

.S
. 

0.
08

8 
(2

.3
9)

 
0.

05
1 

(3
.6

3)
 

0.
03

0 
(1

.3
2)

 
0.

14
4 

(5
.0

2)
 

0.
03

9 
(1

.8
7)

 
0.

04
2 

(1
.4

9)
 

Ja
pa

n 
-0

.0
39

 (
- 

0.
99

) 
0.

01
8 

(1
.2

0)
 

-0
.0

32
 (

 - 
1.

30
) 

-0
.0

29
 (

- 
0.

94
) 

0.
01

4 
(0

.6
3)

 
0.

00
1 

(0
.0

3)
 

(1
,5

0,
0.

01
) 

ow
n 

0.
07

8 
(1

.9
3)

 
-0

.0
07

 (
- 

0.
27

) 
0.

09
5 

(3
.0

0)
 

0.
17

3 
(7

.6
4)

 
0.

10
5 

(3
.5

4)
 

U
.S

. 
0.

09
6 

(2
.3

0)
 

0.
06

9 
(4

.3
3)

 
0.

02
3 

(0
.8

9)
 

0.
14

5 
(4

.4
5)

 
0.

04
2 

(1
.7

9)
 

0.
06

9 
(2

.1
9)

 
Ja

pa
n 

-0
.0

56
 (

- 
1.

19
) 

0.
01

2 
(0

.6
6)

 
-0

.0
18

 (
-0

.6
1

) 
-0

.0
69

 (
- 

1.
92

) 
0.

00
9 

(0
.3

3)
 

0.
00

0 
(0

.0
1)

 

(1
,1

50
,0

) 
ow

n 
-0

.0
01

 (
- 

0.
03

) 
0.

01
0 

(0
.4

4)
 

0.
06

0 
(1

.9
5)

 
0.

08
7 

(4
.2

0)
 

0.
03

0 
(1

.0
5)

 
U

.S
. 

0.
08

0 
(1

.8
9)

 
0.

08
1 

(5
.0

6)
 

0.
05

4 
(2

.0
6)

 
0.

09
9 

(3
.0

4)
 

0.
07

3 
(3

.1
3)

 
0.

02
9 

(0
.9

2)
 

Ja
pa

n 
-0

.0
14

 (
-0

.2
7

) 
-0

.0
40

 (
-2

.1
6

) 
-0

.0
46

 (
 - 

1.
51

) 
-0

.0
23

 (
-0

.5
9

) 
0.

00
8 

(0
.2

9)
 

0.
01

6 
(0

.4
3)

 

(1
,1

50
,0

.0
1)

 
ow

n 
-0

.0
02

 (
- 

0.
05

) 
-0

.0
00

 (
- 

0.
01

) 
0.

06
9 

(2
.1

5)
 

0.
10

7 
(4

.8
7)

 
0.

03
6 

(1
.1

9)
 

U
.S

. 
0.

08
8 

(1
.9

3)
 

0.
08

4 
(4

.9
2)

 
0.

06
6 

(2
.3

8)
 

0.
08

6 
(2

.4
9)

 
0.

05
7 

(2
.3

0)
 

0.
03

1 
(0

.9
2)

 
Ja

pa
n 

-0
.0

41
 (

-0
.7

2
) 

-0
.0

51
 (

-2
.4

6
) 

-0
.0

51
 (

- 
1.

47
) 

-0
.0

08
 (

-0
.1

9
) 

0.
02

1 
(0

.6
8)

 
0.

03
5 

(0
.8

5)
 

(5
,1

50
,0

) 
ow

n 
-0

.0
07

 (
-0

.1
7

) 
0.

00
3 

(0
.1

5)
 

0.
06

7 
(2

.1
6)

 
0.

07
7 

(3
.6

8)
 

0.
03

2 
(1

.1
0)

 
U

.S
. 

0.
03

1 
(0

.7
2)

 
0.

05
4 

(3
.3

4)
 

0.
07

9 
(2

.9
8)

 
0.

04
5 

(1
.3

7)
 

0.
04

9 
(2

.0
8)

 
0.

01
6 

(0
.5

0)
 

Ja
pa

n 
0.

00
9 

(0
.1

8)
 

-0
.0

39
 (

- 
2.

06
) 

-0
.0

63
 (

- 
2.

02
) 

0.
00

0 
(0

.0
0)

 
0.

04
1 

(1
.4

9)
 

0.
02

1 
(0

.5
7)

 

ga
 

t~
 

t,
~

 

I-
j 

O
o 



(5
,1

50
,0

.0
1)

 

(1
,2

00
,0

) 

(1
,2

00
,0

.0
1)

 

(2
,2

00
,0

) 

(2
,2

00
,0

.0
1)

 

A
ve

ra
ge

 

O
W

O
 

U
.S

. 

Ja
pa

n 

ow
n 

U
.S

. 

Ja
pa

n 

o
w

n
 

U
.S

. 

Ja
pa

n 

o
w

n
 

U
.S

. 

J~
an

 

o
w

n
 

U
.S

. 

Ja
pa

n 

o
w

n
 

U
.S

. 

Ja
pa

n 

- 
0.

02
0 

0.
05

0 
-0

.0
1

1
 

- 
0.

00
4 

0.
08

5 
- 

0.
09

7 

- 
0.

02
0 

O
. 1

02
 

- 
0.

08
8 

- 
0.

02
0 

0.
08

3 

- 
0.

07
9 

- 
0.

01
8 

0.
08

3 
- 

0.
06

4 

0.
00

5 

0.
07

9 

- 
0.

04
8 

( 
- 

0.
46

) 
(1

.0
8)

 
(-

0.
19

) 

(-
0.

09
) 

(1
.8

3)
 

(-
 1

.6
8)

 

( -
 0

.4
4)

 
(2

.1
0)

 
(-

 
1.

35
) 

( 
- 

0.
48

) 

(1
.7

8)
 

( -
 1

.3
7)

 

(-
0.

40
) 

(1
.7

o)
 

(-
0.

98
) 

(0
.1

5)
 

(1
.7

7)
 

(-
0.

86
) 

0.
07

1 
(4

.1
3)

 

- 
0.

05
7 

( 
- 

2.
68

) 

0.
05

5 
(3

.2
2)

 

-0
.0

3
1

 
(-

 
1.

42
) 

0.
06

5 
(3

.6
4)

 

- 
0.

04
7 

(-
 

1.
97

) 

0.
05

5 
(3

.2
0)

 
-0

.0
3

9
 

(-
 

1.
81

) 

0.
06

3 
(3

.4
9)

 
-0

.0
5

1
 

(-
2

.1
1

) 

0.
06

5 
(3

.9
0)

 
- 

0.
03

2 
( 

- 
1.

48
) 

- 
0.

00
3 

0.
08

0 

- 
0.

06
7 

0.
01

5 
0

.0
8

9
 

- 
0.

08
5 

0.
01

6 

0.
08

2 
- 

0.
09

8 

0.
01

1 
0.

08
0 

- 
0.

08
4 

0.
01

2 

0.
08

4 
- 

0.
09

5 

0.
00

5 

0.
06

7 
- 

0.
06

4 

(-
0.

13
) 

(2
.8

4)
 

(-
1.

91
) 

(0
.6

2)
 

(3
.1

9)
 

( -
 2

.4
2)

 

(0
.6

2)
 

(2
.8

0)
 

(-
 2

.5
0)

 

(0
.4

7)
 

(2
.8

5)
 

(-
2.

38
) 

(0
.4

8)
 

(2
.8

6)
 

(-
2.

41
) 

(0
.2

4)
 

(2
.4

2)
 

(-
 1

.8
5)

 

0.
06

7 
0.

06
2 

- 
0.

01
4 

0.
06

3 
0.

08
4 

- 
0.

03
0 

0.
06

6 
0.

09
9 

- 
0.

03
8 

0.
05

6 

0.
07

7 
- 

0.
02

9 

0.
06

4 

0.
08

3 
- 

0.
02

8 

0.
06

7 
0.

09
2 

- 
0.

02
7 

(2
.0

7)
 

(1
.7

6)
 

(-
0.

32
) 

(2
.0

3)
 

(2
.4

0)
 

( -
 0

.6
9)

 

(2
.0

8)
 

(2
.6

9)
 

( -
 0

.7
8)

 

(1
.7

9)
 

(2
.1

8)
 

(-
0.

65
) 

(2
.0

0)
 

(2
.2

6)
 

(-
0.

57
) 

(2
.1

5)
 

(2
.7

7)
 

( -
 0

.6
7)

 

0.
09

2 
0.

06
0 

0.
01

9 

0.
05

7 

0.
07

3 
0.

00
5 

0.
06

6 
0.

06
6 

0.
02

4 

0.
05

7 

0.
06

5 
0.

01
5 

0.
05

8 
0.

07
4 

0.
01

8 

0.
09

2 
0.

06
0 

0.
01

7 

(4
.1

6)
 

(2
.4

0)
 

(0
.6

2)
 

(2
.7

0)
 

(2
.9

4)
 

(0
.1

6)
 

(2
.9

6)
 

(2
.5

3)
 

(0
.7

0)
 

(2
.6

9)
 

(2
.6

0)
 

(0
.4

9)
 

(2
.6

1)
 

(2
.8

6)
 

(0
.5

2)
 

(4
.2

6)
 

(2
.4

2)
 

(0
.5

9)
 

0.
03

0 
(0

.9
9)

 

0.
04

2 
(1

.2
3)

 
0.

00
6 

(0
.1

4)
 

0.
02

6 
(0

.8
7)

 
0.

01
3 

(0
.4

0)
 

0.
04

6 
(1

.0
5)

 

0.
03

3 
(1

.0
5)

 
0.

00
8 

(0
.2

3)
 

0.
05

2 
(1

.o
8)

 

0.
02

8 
(0

.9
2)

 
0.

00
5 

(0
.1

4)
 

0.
04

9 
(1

.1
4)

 

0.
02

8 
(0

.8
9)

 
0.

01
8 

(0
.5

1)
 

0.
04

0 
(0

.8
2)

 

0.
04

5 
(1

.5
2)

 
0.

02
7 

(0
.8

5)
 

0.
02

7 
(0

.6
0)

 

~2
 

t~
 

t.,
n 7 



282 H. Bessembinder, K. Chan / Pacific-Basin Finance Journal 3 (1995) 257-284 

3.3. Commonal i ty  in forecas ts  across markets  

The mean returns reported in Tables 2 through 6 provide substantial evidence 
that technical trading rules predict changes in Asian stock price indices to an 
economically significant degree. Fama (1991) observes that forecastability of  stock 
returns can derive from market inefficiencies or from time variation in equilibrium 
expected returns. He further observes that, if the variation arises from shifts in 
equilibrium then " the  variation in expected returns should be common across 
different securities and markets" 7. Bessembinder and Chan (1992) point out that, 
if return forecastability arises in equilibrium, then those variables that are success- 
ful in forecasting returns in one market should also be capable of  forecasting 
returns in other markets. 

We investigate the degree to which the forecast power of  the technical trading 
rules is common across markets. For each market and each VMA rule, we 
construct an indicator variable that equals plus one when buy signals are emitted, 
minus one when sell signals are emitted, and zero on days when no signal is 
emitted. We then compute correlations across markets in these indicator variables 
for each rule. In Table 10 we report averages (across the 10 VMA rules) of these 
correlations. 

The key observation is that these correlations tend to be positive. The average 
correlation between VMA signals emitted in the U.S. (Dow Jones) market with 
VMA signals emitted in the Asian markets is 0.209. Among the Asian markets the 
average correlation between VMA signals is 0.171. Of the 210 pairwise correla- 
tion (21 pairs times 10 rules), 163 (or 77.8%) are significant at 1% level of 
confidence. These positive correlations provide some support for commonness in 
signals across markets. However, positive correlations in signals might also reflect 
the ex post dependence of national equity returns on common global risk factors, 
which could cause several market indices to deviate in the same direction from 
their own moving averages. 

As a second test for commonness in technical trading signals, we run regres- 
sions of  index returns for each country on three variables. The regressors are the 
VMA trading rule indicator variables described above for signals emitted in the 
U.S. markets, signals emitted in the Japanese market, and signals emitted in the 
local market. In the absence of any commonality in forecastable returns across 
markets we should observe that returns are explained by own market signals, but 
not by U.S. or Japanese market signals. In contrast, positive coefficients on signals 
from non-local (U.S. and Japanese) markets are consistent with the technical 

7 If the forecastability is attributable to investor sentiment rather than fundamentals, and the 
sentiment is contagious, then price movements could also be common across markets. It is difficult, if 
not impossible, to distinguish between time variation in equilibrium expected returns and contagious 
investor sentiment. 
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trading signals identifying periods when global equilibrium expected returns are 
unusually high or low. 

Results, reported in Table 11, support the notion that VMA trading rule signals 
contain substantial common information. For all six Asian markets, the average 
(across the ten VMA rules) coefficient on signals from the U.S. market is positive, 
and for all but two markets (Taiwan and Thailand) the average coefficient on the 
U.S. signal is larger than the average coefficient on the own country signal. In 
contrast, Japanese signals do not appear to have much forecast power for returns in 
other Asian markets. Local signals still contain substantial forecast power for 
returns in Malaysia, Thailand and Taiwan. This suggests either inefficiencies or 
country-specific risk premiums. 

This analysis cannot resolve whether the ability of the technical trading rules to 
forecast Asian index returns reflects market inefficiencies or shifting equilibrium 
expected returns. It does support the existence of common information in technical 
forecasts across markets, which is to be expected if the forecastablity occurs in 
equilibrium. 

4. Conclusions 

We test whether the technical trading rules that Brock et al. demonstrate to 
possess forecast power for returns to the U.S. Dow Jones Index also contain 
predictive power for returns to Asian stock market indices. In general, we find that 
the rules are successful in predicting stock price movements in Japan, Hong Kong, 
South Korea, Malaysia, Thailand, and Taiwan, with the predictability strongest in 
the last three markets. Averaged across all six countries and across all trading rules 
we evaluate, mean percentage changes on buy days exceed means on sell days by 
an economically significant margin of 0.095% per day, or 26.8% on an annualized 
basis. 

The observation that technical trading rules have predictive power for changes 
in some Asian stock market indices is consistent with the reasoning that these 
markets are, or were during the sample period, informationally inefficient. How- 
ever, we observe that there are alternate explanations, and conduct additional tests 
to shed light on them. We find that implementing the strategies with a one-day lag, 
which can be motivated by delays in trading or by potential biases due to 
nonsynchronous trading, reduces but does not eliminate the predictive power of 
the technical rules. We determine the magnitude of transactions costs that would 
eliminate any gain to the trading strategies. On average for the full sample, 
round-trip transactions costs of 1.57% would eliminate all gains from trading. For 
returns that incorporate the one-day trading lag, break-even transactions costs are 
reduced to 1.34% per round-trip transaction. We also assess whether the buy and 
sell signals emitted by the technical rules are correlated across the Asian markets 
and with signals emitted for the U.S. market. We find that there is substantial 
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cross-market correlation in the signals emitted by the technical rules, and docu- 
ment that the buy and sell signals emitted by technical rules in the U.S. market 
contain forecast power for returns in the Asian markets. This type of commonality 
is consistent with the reasoning that the technical rules identify periods when 
equilibrium expected returns deviate from unconditional means. 
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