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Methodology and Data 

 

Data Sources 

 

The data series used in this study is Taiwan Stock Exchange Capitalization 

Weighted Stock Index (TAIEX) in 2003 from the first trading day to the last trading 

day－a collection of 248 days of intraday data. Generally speaking, a future contract 

has five delivery months－two consecutive months from beginning of trade and 

additional three quarterly months among the four months: March, June, September, 

and December. For instance, if an investor begins to trade on the rollover date in June, 

then he could choose totally five different expirations of the contracts including June, 

July, August, September, and December. In this paper, we simply analyze the linked 

nearby contract series for higher liquidity and trading volumes during the delivery 

month. 

 

 On the other hand, the noisy trades would result in such a lot of volatility that the 

trading rules cannot reflect actual performances by examination on historical data.
1
 

Therefore, in order to avoid spurious results, we test the price series that was taken 

from 8:50 a.m to 13:40 p.m and split it into minute-by-minute during each trading 

day.
2
  

Technical Trading Rules 

 

A. Moving Averages 

 According the moving average rule, buy and sell signals are generated by two 

moving averages of the level of the index－a long-period average and a short-period 

                                                      
1
 A study published by Wood, Mcinish, and Ord [1985] who show that both the mean market return 

and risk are higher during the first and last few minutes than the remainder of a day. 

2
 In Taiwan, the whole trading period is started from 8:45 a.m to 13:45 p.m. There are numerous data 

during each minute. We align the series based on the closest to the end of every minute of a day.    
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average. When the short-period moving average rises above (or falls below) the 

long-period moving average, this strategy is expressed as buying (or selling). 

Particularly, when the short-period moving average rises above (or falls below) the 

long-period moving average, we put an additional condition that the slope of the 

long-period moving average must be positive (or negative) at the same time. This 

conditional could help this system confirm the short-period moving average is on the 

initiative to rise above or fall below the long-period moving average and filter the 

fake signals. While numerous variations of this rule are used, we attempt to select 

several combinations of the parameters (Short-MA, Long-MA): (1,5), (1,10), (3,10) 

(3,15), (10,25), (10,30), (15,30), and (15,40) by the minute. 

 

 Specifications of the system are as follows: 

1. Long-period Moving Average over 𝑛𝐿 minutes at time t (LMA𝑡) =  Pt−i
𝑛𝐿−1
𝑖=0 /

𝑛𝐿 , where P𝑡−𝑖  is the price at time t－i 

2. Short-period Moving Average over 𝑛𝑆 minutes at time t (SMA𝑡) =  Pt−j
𝑛𝑆−1
𝑗 =0 /

𝑛𝑆  , where P𝑡−𝑗  is the price at time t－j 

3. 𝑛𝐿 > 𝑛𝑆. 

4. If SMA𝑡  > LMA𝑡  and  LMA𝑡  > LMA𝑡−1， then Buy a long. 

If SMA𝑡  < LMA𝑡  and  LMA𝑡  < LMA𝑡−1， then Sell a short. 

 

B. K-D Stochastic Indicator 

 

 K-D stochastic indicator was introduced by Lane [1984]. This strategy mainly 

quantifies the relationship between High, Low and Close prices of the specific periods 

in order to generate a clear trading signal. The indicator can be calculated by 

 

%𝐾 =
𝐶𝑡 − 𝐿𝑡

𝑚𝑖𝑛

𝐻𝑡
𝑚𝑎𝑥 − 𝐿𝑡

𝑚𝑖𝑛
， 
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where 𝐶𝑡  is each minute’s price, 𝐻𝑡
𝑚𝑎𝑥  and 𝐿𝑡

𝑚𝑖𝑛  are separately the highest and 

lowest prices for each minute. Then, we use the method of moving averages to get a 

so called %K indicator and smooth it again by the same smoothing-factor to generate 

a %D indicator, that is, %D representing a smoothed version of %K. The most 

common variation of this rule used in practice is expressed as holding a long (or short) 

position when the value of %K rises above (or falls below) the %D and the value of % 

K is higher(or lower) than 0.3 (or 0.8) .In addition to 0.3 and 0.8, we will also test a 

pair of values－0.25 and 0.85 both with three factors: 5, 7, and 9 by the minute. For 

example, the trading rule (5, 0.8, 0.3) denotes that the smoothing-factor of a moving 

period is 5-minutes, 0.8 and 0.3 representing the upper threshold and the lower one, 

respectively.  

 

 Specifications of the system are as follows: 

 

1. %K Stochastic Indicator Moving Average over n minutes at time t (KMA𝑡) =

 K𝑡−𝑖
𝑛−1
𝑖=0 /𝑛 , where K𝑡−𝑖  is the value %K at time t－i. 

 

2. %D Stochastic Indicator Moving Average over n minutes at time t (DMA𝑡) =

 KMA𝑡−𝑗
𝑛−1
𝑗 =0 /𝑛 . 

 

3. If KMA𝑡  > DMA𝑡  and KMA𝑡 > 𝑡𝑒 𝑣𝑎𝑙𝑢𝑒 𝑜𝑓 𝑙𝑜𝑤𝑒𝑟 𝑡𝑟𝑒𝑠𝑜𝑙𝑑，then Buy a 

long. 

If KMA𝑡  < DMA𝑡  and KMA𝑡 < 𝑡𝑒 𝑣𝑎𝑙𝑢𝑒 𝑜𝑓 𝑢𝑝𝑝𝑒𝑟 𝑡𝑟𝑒𝑠𝑜𝑙𝑑，then Sell a 

short. 

 

C. Saitta’s support and resistance strategy 

 

 As implied by the name, this strategy is devised by Alex Saitta, who is a 

professional analyst in Wall Street and skilled in researching the short-term trend of 

stock and bond markets. The original model of this strategy is to establish a channel 
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by the maximum and minimum prices of a past moving period. Once close prices 

penetrate through the upper (lower) of the channel measured as the moving average of 

highest (lowest) prices, the rule will set a bottom (top) from previous down-(up-)trend. 

Then, these tops and bottoms are the definitions of support and resistance respectively 

and use to provide buy (or sell)-signal when market price rises above the top (or falls 

below the bottom). 

 

 In this paper, we replicate this rule to found the channel by several time 

parameters: 1, 3, 5, 10, 15, and 20 by the minute. Also, we would modify this rule by 

introducing a band around the upper and lower moving averages. The introduction of 

a band reduces the number of signals by eliminating whipsaws. We test all parameters 

both with and without a 0.1 percent band. For instance, the rule (0.001,5) signifies 

that the moving periods of highest and lowest price series are both 5-minutes  

 Specifications of the system are as follows: 

1. Moving Average of the Highest prices over n minutes at time t (HMAt )=

 P𝑡−𝑖
𝑛−1

𝑖=0 /𝑛 , where P𝑡−𝑖
  is the highest price at each minute. 

2. Moving Average of the lowest prices over n minutes at time t (LMAt )=

 P𝑡−𝑗
𝑙𝑛−1

𝑗 =0 /𝑛 , where P𝑡−𝑗
𝑙  is the lowest price at each minute. 

3. As P𝑡 > HMAt(1 + band) , it will generate a price value P𝑚𝑖𝑛  , where P𝑚𝑖𝑛  and 

Pt are the minimum price over t minutes and market price, respectively. 

4. As P𝑡 < LMAt(1 − band) , it will generate a price value P𝑚𝑎𝑥  , where P𝑚𝑎𝑥  

and Pt are the minimum price over t minutes and market price, respectively. 

5. If  Pt+1 > P𝑚𝑎𝑥 , then Buy a long.  

If  Pt+1 < P𝑚𝑖𝑛  , then Sell a short. 

 

Transaction Costs 
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 Some researches usually concluded that there is no abnormal return for technical 

rules when taking into account incurred transaction costs before 1990, since it is not 

reasonable to obtain abnormal return by considering low or even zero costs of all 

transactions. Not only will the profit of the trading strategy be overvalued but also be 

unattainable in the real world if we ignore the transaction costs. 

. 

 How much should the transaction cost be hypothesized in order to make it 

reasonable? Fama and Blume [1996] estimated that a broker’s commission in 

exchange was 0.1% on each transaction. Sweeny [1998] asserted that the cost should 

be 0.05% for brokers, 0.4% for individual investors, and 0.05% to 0.1% for corporate. 

Accordingly, we could realize two things: first, the cost of individual investor is 

higher than corporate; second, the cost changes all the time. It is unreasonable to 

introduce past costs. In this paper, hence, we adopt investor’s actual fee and tariff 

charged by agencies and government in the markets nowadays. If effective trading 

strategy will still achieve high return under the situation that the trading cost is higher 

for individual investors, it will also apply to others with lower trading cost. 

 

 In Taiwan Futures Exchange, taxes and day traders' fees on each practical 

transaction are totally about 2 ticks ( one tick is NT＄200 ). Thus, spread of the trade 

is an important factor of transaction cost especially in futures market. Since it depends 

on liquidity, size of the contract and is hard to explore by limited data here, we 

uniformly assume that spread of each trade is 2 ticks. Therefore, the costs in this 

paper will be 4 ticks per round-trip trade supposedly. 

 

Performance Measures 
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 Recent studies regarding the futures market use a holding period return or the 

continuously compounded return per unit to assess trading profits. These return measures 

allow a direct comparison between futures trading returns and returns on alternative 

investments, because studies of the stock market or the foreign exchange market typically 

compute trading profits as percent returns per unit. 

 The net return here is calculated by subtracting an estimated transaction cost per 

trade from gross profits or losses per trade. The continuously compounded daily gross 

return on a technical trading rule j can be calculated by 

𝑟𝑗
𝑔

=   𝑙𝑛 𝑃𝑡 − 𝑙𝑛 𝑃𝑡−1  𝑆𝑗 ,𝑡−1

𝑡

− 𝐶， 

where 𝑃𝑡  is a futures price at time t and 𝑆𝑗 ,𝑡−1 is an signal depends on one of three 

values: +1 for a long position, 0 for a neutral position, and -1 for a short position. C is the 

sum of daily transaction costs. The cost of per round-trip trade can be calculated by 

[4 𝑡𝑒 𝑎𝑙𝑓 𝑣𝑎𝑙𝑢𝑒 𝑜𝑓 𝑖𝑛𝑑𝑒𝑥 𝑝𝑒𝑟 𝑢𝑛𝑖𝑡 𝑝𝑜𝑠𝑖𝑡𝑖𝑜𝑛  ].3 

 

Benchmark Strategies 

 

 Technical trading returns in a market are often compared with returns to a 

benchmark strategy in order to examine the efficient market hypothesis. Two benchmarks 

commonly used in previous technical trading researches are the buy-and-hold strategy 

and zero mean profits. In particular, the buy-and-hold strategy has been used as the 

benchmark regardless of markets studied for a long time. As the name presents, investors 

who have no information but simply believe that price of an asset will ultimately increase 

over time follow the buy-and-hold strategy buy an asset at the beginning of a trading 

period, hold it during the period, and sell it on the final day of the period. This implies 

                                                      
3
 In Taiwan, a new regulation that the initial margin for day traders to hold the positions has been 

reduced 50% since late 2007. Initial margin is adjusted based on the values of the contracts and certain 

formulae. Due to limited data, we take index-value as benchmark of the margin in this paper. For 

example, if the investor own a futures contract on 5000 of index, the cost of this trade would be 

[4/2500] =0.16%.             
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that “If the market has correctly and fully reflected available information and if it has set 

prices so that expected returns are positive, the best trading strategy for any security is 

buy-and-hold. If the market is efficient, then the buy-and-hold strategy has higher 

expected returns or profits than any strategies that involve periods when the security is 

not held or, like the filter rules, involve periods when the security is sold short”(Fama 

[1970]). Therefore, technical analysts believe that a trading system has higher efficiency 

if it could out -perform the buy-and-hold strategy. 

 However, several researchers have questioned whether the buy-and-hold strategy 

could be generally applied to futures markets as a benchmark, because the stock and the 

futures markets have different market structures. Leuthold [1972] points out that the 

buy-and-hold strategy may not be a reasonable benchmark because“(1) contracts for 

futures markets are generally only a duration of about few months and days as opposed to 

several years for securities on the stock exchange, so no long-run trends exist in the future 

market;(2) there is no reason on the commodities market to initially buy-and-hold, as 

opposed to sell-and-hold.” Neely, Weller and Dittmar [1997] also argue that the 

buy-and-hold strategy may be inappropriate as a benchmark for the foreign exchange 

market since there was no general long-run trend observed in the market. In fact, the same 

is true for futures markets. Leuthold [1972] assert that zero mean profits should be the 

benchmark for futures markets because futures contracts have no guaranteed return, and 

there is nothing analogous to a dividend payment. The equilibrium expected profits or 

returns are deservedly zero. 

 In light of these arguments, the futures market is a zero-sum game in which there are 

an equal number of longs and shorts, so that gains for one side are equal to losses for the 

other side. Second, the duration of the position we hold could absolutely not be compare 

with a long-term period. Hence, this study adopts the zero mean profits as the benchmark. 
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Statistical Test and Assumptions 

 

 Z-statistic or the t-statistic is the most widely used method to test the statistical 

significance of technical trading profits. Assume that   𝑋1 and  𝑋0 are independent and 

normally distributed random variables representing returns from a technical trading 

rule and a benchmark strategy, respectively. Since we are interested in testing whether 

technical trading returns outperform benchmark returns, the null hypothesis 

𝐻0: 𝑋 1 − 𝑋 0 = 0 can be test against 𝐻1: 𝑋 1 − 𝑋 0 > 0.If the sample are large enough, 

the test statistic is given by 

𝑍 =
𝑋 1 − 𝑋 0

   (𝑆1
2/𝑁1) +  (𝑆0

2/𝑁0)
， 

where 𝑋 1 and 𝑆1
2 are the sample mean and variance of returns from a technical 

trading rule, 𝑋 0 and 𝑆0
2 are the corresponding statistics from the benchmark, and 

𝑁1and 𝑁0 are the number of observations for each trading strategy. It represents that 

the Z-statistic may be valid because technical trading rules and the benchmark are 

independent. However, sometimes 𝑋1 and 𝑋0  are likely to be dependent. For 

example, trend-following trading rules are positively (negatively) correlated to up- 

(down-) markets. Hence, suppose that 𝐷1, 𝐷2, … , 𝐷𝑛 are random samples from N 

(𝜇𝐷 , 𝜎𝐷
2), where 𝜇𝐷  and 𝜎𝐷

2 are the mean and variance of the differences. A paired test 

can be more fitting. Let 𝐷𝑖 = 𝑋1,𝑖 − 𝑋0,𝑖, i=1,2,…,N. The null hypothesis 𝐻0: 𝜇𝐷 = 0 

can be tested by a statistic 

𝑇 =
𝐷 

𝑆𝐷  𝑁 
， 

where 𝐷  and 𝑆𝐷 are the sample mean and sample standard deviation of N differences. 

 Due to the high frequency data used in this paper, that is, an enough large sample, 

we assume the rates of returns in every trading day follow a normal distribution. We 

will use t-statistic to test if the performance and efficiency of rules are brilliant and 
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significant.
4 

                                                      
4 The t-statistics for the buys (sells) are,  

𝝁𝒓

   (𝝈𝟐 𝑵𝒓 )𝟏 𝟐 ， 

where 𝜇𝑟  and 𝑁𝑟  are the mean return and number of signals for the buys and sells. 𝜎2 is the 

estimated variance for the sample. For the daily return on average , the t-statistics is, 

𝝁𝒃+𝝁𝒔

(𝝈𝟐 𝑵𝒃 +𝝈𝟐 𝑵𝒔 )𝟏 𝟐 ， 

where 𝜇𝑏  and 𝑁𝑏  are the mean return and number of signals for the buys, and 𝜇𝑠 and 𝑁𝑠 are the 

mean return and number of signals for the sells.  


