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Summary  
Technical analysis is a popular tool in today’s financial market, But it remains a 
controversial topic in academic world, it is largely ignored and widely criticized by the 
scholars despite it popularity in application. The effects of technical analysis are not 
clear, a number of empirical studies were done on various markets, and the results were 
mixed. the performance of technical analysis in Chinese stock markets are largely 
unknown, previous empirical studies are not based on the real situation of the markets, 
for instance the short selling is not allowed until 2008 in Chinese stock market.  
 
In this thesis, we conduct a case study by applying simple technical trading rules on 
Chinese stock market. The technical trading rules we tested are moving average rules 
and trading range breakout rules. The stock indices we tested are SSE A (Shanghai A) 
and SZSE (Shenzhen A) share, these shares are limited to the Chinese domestic traders. 
Our main trading rule frameworks are mainly from Brock, Lakonishok& Lebaron 
(1992), which including the most basic technical trading rules and covered various 
length of period, however we add the 25 days moving average to our frame work. We 
obtained our data from DataStream; the data are the daily closing prices of two indices 
we mentioned above.  
 
We compared the mean return and Sharpe ratio with buy and hold. We further calculated 
breakeven transaction costs to test whether the technical trading rules can still add 
wealth to investors after adjusting the transaction costs. Our results showed that most 
technical trading rules perform better than buy and hold. VMA perform better than FMA 
and TRB, short period (25 and 50 days) performed better than longer period. On mean 
return, our data violated the assumption of parametric statistical test. We performed 
non-parametric tests, all the trading rules showed statistical significance at 95% level 
than buy and hold except FMA (1, 25,0), all the trading rules resulted higher Sharpe 
ratio than buy and hold. On transaction costs, 7 trading rules on SSE A are performed 
poorer than buy and hold, all the other rules provided positive breakeven transaction 
costs. Across the entire trading rule, both stock markets offered positive break-even 
transaction costs, 0.436% for SSE A and 1.369% for SZSE A. and they are both higher 
than the maximum transaction costs one bears. 
 
Key words: Technical analysis; Chinese stock market; moving average; trading range 
breakout; SSE A; SZSE A; DataStream; mean return; Sharpe ratio; breakeven 
transaction cost. 
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1. Introduction  

Stock markets, famous for its liquidity and fluctuation, provide a good place for the 
companies to finance; give easy access to investors and speculators, regardless the 
amount of money they possesses. Market participants invented numerous technical 
trying to capture the movements of the stock prices; technical analysis is one of the 
most important categories. Scholars also developed different theories to explain the 
stock markets, but their focus is on whether the stock prices are predictable. The mainly 
categories of theories are the EMH, developed by Fama in 1970, and Behavior Finance 
theory, introducing the psychological factor into the picture, trying to study the 
influence of investors’ behavior on stock markets. Although they enjoyed the different 
fame, neither theory can explain stock markets alone, Tvede (1999, p.94) pointed that 
the irrationality does not happen randomly, people tend to make the same choices, this 
explains the tech bubble in the end of 20th century, which most investors are too 
optimistic about the future of the information technology. And the recent financial crisis, 
which most investors underestimated the damage of the sub-prime mortgage and the 
over-leverage of the financial industry at the beginning, if this statement is valid; they 
will push the stock price deviate from its equilibrium level, whey they realize that 
misconception, the trend will reverse. Therefore stock prices will move in certain trend, 
and the purpose of technical analysis is trying to catch these trends. About the EMH and 
Behavior finance, we will discuss more on the theoretical part; we will discuss the 
background of technical analysis and the market we are going to study, the Chinese 
stock market.  
Technical analysis developed long before the behavior finance theory, but on some 
extent, behavior finance theory provided the theatrical framework for technical analysis.  

1.1 Background  

1.1.1 The background of technical analysis  

Today, stock analysts are generally using two methods to analyze securities for the hope 
of achieving better than average results, namely fundamental analysis and technical 
analysis. Fundamental analysis generally refers to the method that analyses listed 
companies’ firm specific information, industrial information and macroeconomic 
information to select the most promising companies to invest in. Compared with 
fundamental analysis, technical analysis is simpler. It is just forecasting the future stock 
trends by studying the past price movements.   
 
As an advanced tool of stock analysis, the technical analysis has been a controversial 
topic in the field of finance. Some early studies showed that some technical trading 
rules, for example, “Filter theory” and “Relative strength”, are in lack of predictability 
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and can not bring superior profits to investors. (Fama & Blume, 1966; Jensen& 
Benington, 1970) In the1970s and 1980s, efficient market theory (Fama, 1970) 
dominated the academic world. However, after Brock, Lakonishok & Lebaron (1992) 
provided positive results by applying basic technical trading rules to Dow Jone index, 
technical analysis regained the attention. More studies provided empirical support for 
predictability and profitability of technical trading rules. Studies on both well developed 
markets (Allen & Karjalainen, 1999; Sullivan, 1999) and emerging stock markets. 
(Bessembinder & Chan, 1995; Ratner & Leal, 1999; Gunasekarage & Power, 2001; Li 
& Wang, 2007) were carried out, among them some provided significant result, some 
did not. A more detailed background of technical analysis and the relationship between 
fundamental analysis and technical analysis will be given in Chapter 3.   
 
Although some studies suggested that technical analysis has no predicting power, it did 
not stop the popularity of technical analysis. Technical analysis has become a standing 
alone industry, not only in developed countries, but also in developing countries, such as 
China. Technical analysis is indeed very porpular in Chinese stock market, from simple 
chart analysis to more complicated technical analysis. We do not have the evidence of 
how porpular the technical analysis is in the market, but many financial website, TV 
problem provided technical analysis. And when an individual investor opens a trading 
account through brokeage firms, one will get software package with the basic technical 
charts and stock market indicators, for instance the “Candel stick” and “Moving 
average”. 

1.1.2 The background of Chinese stock markets 

After briefly review the background of the technical analysis, let’s look at the focus of 
this case study- Chinese stock market. As one of the largest stock markets, the Chinese 
market has two A-share stock markets for domestic traders and two B-share stock 
markets for foreign investors including over 3000 stocks. Over 100 millions registered 
domestic traders are trading on the stock market.    
 
Before two stock exchanges, shanghai stock exchange (SSE) and Shenzhen stock 
exchange (SZSE) had been set up, some informal markets for companies stock appeared 
in Shanghai, Shenzhen and other big cities in the early 1980s. Some urban enterprises 
wanted to turn their companies into shareholding companies by issuing securities to the 
public, employees and corporate friends. However, at that time, most of securities were 
just debentures rather than shares, which can not be traded freely. Meanwhile, the 
structure of ownership in those companies did not change. (Green, 2003, p.9)  
 
During1984-1989, economic reform happened in China, which accelerated the 
reorganization of stated-owned enterprises (SOEs) and the adoption of profit making 
objectives. The government began to give the managers more rights to run SOEs. 
However, the government did not give up the ownership rights and still remain the 
major influence over the management of SOEs. Meanwhile, many SOEs were weak in 
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the old facilities and technology but in lack of capital to change them. (Wei & Geng, 
2008, p.937) Because of these reasons, SOEs did not perform as well as the government 
had expected. In order to solve the problem, Huang shao’an, who is an important 
economist, suggested public ownership to the china government and mentioned that 
public ownership was “the key to productive forces”. China government accepted 
Huang’s suggestion and allowed SOEs be partly private and to sell some of their shares 
to the public. (Green, 2003, p.9-20) In 1990, Shanghai stock exchange was established 
with 8 listed companies and Shenzhen stock exchange was established in 1991 with 4 
listed companies. More and more SOEs had been listed in these two markets since then. 
By the end of 2008, Shanghai stock exchange had 860 listed companies as well as 
Shenzhen had 540 listings. (The official website of Shanghai Stock Exchange and 
Shenzhen Stock Exchange, 20th, Oct, 2009)  
 
However, since the government wanted to control the stock market strictly and still 
have voting rights to control SOEs, they retained large part of shares which finally 
result in non-tradable shares. By controlling these non-tradable shares, the government 
can influence the stock market deeply and also protect the market from overly 
fluctuation. (Wei & Geng, 2008, p.936) Non-tradable shares can be divided into two 
categories: the state-owned shares and social legal person (LP) owned shares. The state 
owned shares referred to about a third of equity that was owned by the state council and 
not allowed to be traded in the second market. But since 2007, the government had 
made two attempts, which called “Daxiaofei” to sell some of these state-owned shares 
and converted them into individual shares. Social legal person shares referred to another 
third of equity that was sold to domestic securities companies which at least had one 
non-state owner. LP shares only were traded in the auction market with one-to-one 
contracts since 2000. Tradable shares can be classified into three categories: A-, B- and 
H- shares. A –shares of listed companies were owned by individuals and financial 
institutions. These A-shares made up the last third of companies’ equity and traded in 
Shanghai and Shenzhen exchanges. However, because foreign investors can not trade 
A-shares, B- shares and H- shares were issued in order to attract international capital. 
B-shares were denominated in USD in Shanghai and in HKD in Shenzhen. B-shares 
were issued by a small number of companies for foreign investors as well as domestic 
individuals after 2001, but financial institutions can not hold them. Through issuing 
B-shares, listed companies can raise hard currency but B-share market was higher 
illiquid than A-share market. H-shares refined to those shares that PRC-registered 
companies listed in Hong Kong stock market. These listed companies were most 
important SOEs and take advantage of greater capital available in more developed 
capital market. Meanwhile, they were also forced to provide higher corporate 
governance, disclosure and transparency. Domestic individual investors are allowed to 
trade H-shares after registration in Hong Kong Securities and Futures Commission 
(STF). (Green, 2003, p.9-32) The creation of non-tradable and tradable shares showed 
that China stock market was different with other stock markets. 
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1.2 Problem discussion 

As we mentioned above, Due to the uniqueness of the Chinese stock market and the 
lack of evidence that technical analysis has the predictability and help traders to obtain 
abnormal profits. When we reviewed the past empirical studies, there are only a few 
studies on Chinese stock market, and they are outdated. There are a number of empirical 
studies on well developed stock market, mostly on American stock market, but only 
some domestic and Hong Kong researchers noticed the Chinese stock market. Li & 
Wang (2007) test technical trading rules on Shanghai A- and B- shares market and 
Shenzhen A- and B- shares market during 1992 to 2003. They found that technical 
trading rules can provide the predictability for B-share market before domestic investors 
enter this market, but did not find any predictability for A-share market. Gao, Song & 
Wang (2008, p.446) concluded that the Chinese stock survey forecasts are over 
optimistic for information, especially positive information, they also suggested that 
investors can analyze the past information to correct their over optimistic investing 
behaviors. 
 
These findings attract us and we feel that there are some needs to do more researches on 
Chinese stock markets, especially on the A-share market. First, Li & Wang (2007) only 
tested period form 1992 to 2003 and found technical analysis is not suitable for A-share 
market. However, the domestic stock market has gone through some dramatic changes 
since 2003, such as, the permission of trading part of non-tradable shares and issuing 
more strict regulations of the stock market. Therefore by using the updated data till 
2009, we will probably find different results. Then, just like Gao et al. (2008, p.446) 
suggested, domestic stock investors can improve their investment behavior by analyzing 
the past information. Therefore, a study of technical analysis on Chinese stock market 
will help them to realize the behavior of Chinese markets.  

1.3 Research Question 

For these reasons, we decide to write a thesis about the using of technical analysis in 
case of Chinese stock market. We define our research questions as:  

Can technical analysis rules help traders select periods with better returns? 
Can technical analysis provide better returns after adjusting transaction costs? 

Since we can not test all technical trading rules, the “technical analysis” here only refers 
to the two trading rules that we choose to test, i.e. moving average (MA hereafter) and 
trading range breakout (TRB hereafter). “Buy and hold strategy” is a long term 
investment strategy, which in this thesis refers to buying index in the beginning of 
testing period and selling them in the end. 
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1.4 Purpose 

There are mainly two purposes for this thesis: 
 
First purpose is to describe technical trading rules and how technical trading rules 
performed historically in various markets. This is done through a literature review on 
Chapter 3; our literature review will cover main works, findings, and so on.  
 
The main purpose of thesis is to describe technical trading rules and testing the simple 
technical trading rules through a case study, we are going to test the simple MA trading 
rules and TRB rules on Chinese domestic stock market.  

1.5 Contribution  

Our thesis has both theoretical and practical contributions; theoretically technical 
analysis has been criticized by the academic world. Malkiel (1996, p.139) is well 
representing the academic attitude towards the technical analysis:  
“Obviously, I’m biased against the chartist. This is not only a personal predilection but 
a professional one as well. Technical analysis is anathema to the academic world. We 
love to pick on it. Our bullying tactics are prompted by two considerations: (1) after 
paying transaction costs, the method does not do better than a buy-and-hold strategy 
for investors, and (2) it is easy to pick on. And while it may seem a bit unfair to pick on 
such a sorry target, just remember: It’s your money we are trying to save.” 
Hopefully our thesis can provide some empirical evidence on how technical trading rule 
behave in Chinese stock markets.  
 
On a practical level, many traders in China rely on technical analysis to make their 
trading decisions. We hope our findings can shed some light on the practical application 
of technical analysis in this market as well. We conduct our study as close to the reality 
as possible, therefore we believe it has more contribution practically than academically.    

1.6 Limitations 

Considering the requirements of this study and the authors’ background, there are three 
main limitations. The first one is that we only test two trading rules; MA and TRB. 
There are thousands of trading rules that technicians are using daily, even though we 
picked the most popular and most tested trading rules, there are a large number of the 
rules we did not touch upon. Second, we only test two market indices; how technical 
trading rules perform on individual stocks still unknown. The last limitation is the 
limited historical data we can get. As everyone known, compared with other developed 
stock market such as Dow Jones, China stock market is fairly young. We only have less 
than twenty year data to test. This limitation may make our research results not very 
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accurate because technical analysis is based on a large amount of past data. But for the 
special Chinese market, the results will still make sense. 

1.7 Outline 

In order to make readers go through our paper clearly, we present the structure as 
follows: 
 
Chapter 2 will discuss the general theoretical research philosophy, including our 
choices of subject, quantitative or qualitative research, deductive or inductive methods, 
and how we design our research. We also will introduce author’s academic background. 
 
Chapter 3 is our theoretical framework; we will first introduce the background of 
technical analysis. Then, we will discuss the relationships between technical analysis 
and EMH (efficient market hypothesis), technical analysis and behavior finance. We 
will also discuss the differences between technical analysis and fundamental analysis. 
Some previous studies will be introduced in this chapter to help readers gain some 
general ideas about what is technical analysis, how technical analysis perform in various 
markets.   
In Chapter 4, is our conceptual frame work, we will introduce the technical trading rule, 
the Sharpe ratio, and statistical tests, we put this as an independent Chapter because we 
believe technical trading rules are new to most readers, A more detailed illustration will 
help readers to gain a more clearly picture about the technical trading rules. In Chapter 
5, we will present our practical methods; it includes how to use the available resources 
to collect the data and critics on the secondary sources; the empirical part is also 
presented in this chapter, mainly how we conduct our analysis in order to answer the 
research questions.  

Chapter 6 will present the results from our analysis; Chapter 7 will be our analysis 
part, in this chapter, we will compare the in and out market return, and compare our 
results with the previous studies. Chapter 8 is our conclusion part, which include the 
answers to the research questions and the scientific measure of this thesis. 
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2. Theoretical Method  

2.1 Choice of Subject 

As we mentioned in the first chapter of this thesis, technical analysis is an attractive 
subject to many economists as well as us. Our interest in this subject initially comes 
from our experience in investing the Chinese and Swedish stock markets. We follow the 
analyses provided by TV network, stock analysis websites and newspaper. Some of 
them are technical analysis, sometime it did reflect the market trend, and sometimes it 
didn’t. Even sometime it did work; it did not give the traders signals in a timely manner. 
Whether technical analysis really works or not is a question always puzzles us. Plus 
what we use to help our trading is just some simple charts; we are also very interested in 
what theories behind these charts, how they work and whether they work or not. 
  
Also, technical analysis is a popular practical tool but in lack of academic focus. We do 
not get much knowledge about it in the classroom. Our interests plus curiosity on the 
new area, we decided to choose this as our topic of thesis.     

2.2 Authors’ Background  

Both authors of this thesis are master students majoring in finance at Umeå School of 
Business (USBE). Beside of the core courses in finance, Geng has also studied some 
basic courses about economics and statistic and Wang has studied some marketing 
courses.  
 
Our theoretical knowledge about technical analysis is mainly from our self studies on 
this subject. Compare with our theoretical knowledge, we have more practical 
knowledge since we both have been trading stocks. When we invest or trade, we used to 
use chart analysis to forecast the trends of stocks. However, most of the time we just 
look at the chart without questioning whether these charts really work or not, so now we 
want to do more numerical researches on technical analysis. 

2.3 Research philosophy 

According to Saunders, Lewis & Thornhill (2007, p.100-111), there are three ways to 
think about the research philosophy: epistemology, ontology and axiology. 
Epistemological research mainly concerns what constitutes acceptable knowledge in a 
field of study; Ontology concerns about the way the world operates; Axiological 
research studies judgments of value. Epistemology can also be classified into positivism, 
realism and interpretivism as well as ontology can be classified into objectivism, 
subjectivism and pragmatism.  
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Since the purpose of our thesis is to test whether technical analysis can be useful on 
Chinese stock market by analyzing a large number of historical data, our research 
philosophy can be concluded as a positivistic epistemology. Using a positivistic 
approach, the only phenomena that researchers can observe is a large amount credible 
data. This is what we do in our research. Another reason that we are positivistic is our 
research is undertaken in a value-free way. (Saunders et al., 2007, p.103) We only 
collect data in order to do quantitative estimations on these data and analysis process is 
also based on the results of our estimations. For above reasons, this research has a 
positivistic epistemological nature.    

2.4 Research Method 

2.4.1 Deductive or Inductive 

The fundamental difference between a deductive research and an inductive research is 
the process. A deductive process follows theory-observations-findings; oppositely an 
inductive study follows the process of observations-findings-theory. The role of theories 
is different in these two methods, under the deductive studies, the theory is the guidance 
of the data collection, the authors always transform the research questions to certain 
testable hypothesis, and the data collected based on how to answer the questions arise 
from the original theory; Induction, on the other hand, the theory is the outcomes of the 
research and analysis (Bryman, 2007, p.7).  
 
In this thesis, we intend to test the profitability of technical trading rule applied on 
Chinese stock market, the research question if derived from the market efficiency and 
behavior finance theory. Therefore we conclude that this study is a deductive study, 

2.4.2 Qualitative or Quantitative  

Bryman (2007, p.28) gives the main differences of the research strategies, namely 
quantitative and qualitative as follows: 
 
The quantitative method always entails a deductive approach, most likely using the 
research to test the theory: it incorporates the scientific model, most like mathematical 
and statistical methods; therefore the analysis is very objective. Qualitative method, on 
the other hand, the inductive approach is mostly applied; the research is focused on the 
generation of theories. It does not apply the scientific models and view the socially 
reality as a subjective creation.  
 
To sum up, the quantitative methods has the positivistic nature, most likely the research 
focus on the analysis of numerical data by applying the scientific model, and 
subjectivity has the little influence on the research.  
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Due to the nature of this thesis, we try to test the technical trading rules on two indices 
of China stock market; we used the historical prices, and we compare the results of 
technical trading rules to the buy-and-hold strategy, the statistical analysis of variance 
and mean is applies, therefore we categorize our thesis as a quantitative study entails the 
deductive approach, the subjective opinions have little influence on the thesis.  

2.5 Research Design 

Since this research employs a deductive and quantitative method and a positivistic 
philosophy, we answer our research questions through a case study. We design our 
research as five steps in order to answer our research question better: 
 
First is to calculate the return of our historical data, testing the statistical property of the 
returns, this return serves as the returns of buy and hold. Second step, we conduct the 
trading rule in excel, we can get the number of trading days, number of trades and the 
returns of the technical trading rule. The third step, we calculate the Sharpe ratio of buy 
and hold strategy, the reason is to see if technical can select better days to trade. Fourth 
step, we compare the mean returns of buy and hold with mean returns of various 
technical trading rules, the statistical tests are applied during this step; the fifth and the 
last step is to calculate the breakeven costs, if the trading rule provide better results over 
buy and hold, how much break even transaction costs they can offer, if they could not 
offer high enough transaction costs, the traders will lose money even though they have a 
higher mean return. 
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3. Theoretical framework  

3.1 Background of Technical Analysis 

Technical analysis was based on the observation and analysis of financial market over a 
long period. The first technical analysis method is founded by Japanese, Homma 
Munehisa, during early 18th century. He invented the “candlestick technique”, which is a 
chart to display the high, low, open and close prices of securities during a certain period; 
it is still widely used today. The ground theory of modern technical analysis, “Dow 
theory”, got the name from Charles Dow, the founder of The Wall Street Journal. On 
The Wall Street Journal, he wrote:  
"The market is always to be considered as having three movements, all going on at the 
same time. The first is the narrow movement from day to day. The second is the short 
swing, running from two weeks to a month or more; the third is the main movement, 
covering at least four years in its duration."(Dow, 1900, cited by WILLIAM PETER 
HAMILTON 1922, p.30) 
What he described in the text is exactly what the technical analysts are trying to do, i.e. 
to forecast the price movement, profit from the most promising period.  
 
Meanwhile, the definition of technical analysis was also updated by different scholars. 
Prings (2002, p.2-3) defined the method as an art:  
“To identify a trend reversal at a relatively early stage and ride on that trend until the 
weight of the evidence shows or proves that the trend has reversed.”  
 
Murphy’s definition (1999, p.1),  
“Technical analysis is the study of market action, primarily through the use of charts, 
for the purpose of forecasting future price trends.”   
 
As we can see, the function of technical analysis is to forecast the market trend to direct 
the trading activities. Murphy (1999) also systemically explained the three premises 
which technical analysis relies upon, we will briefly introduce them in the following 
part.   
 
First premise is “Market action discounts everything”, (Murphy, 1999, p.2) which 
forms the cornerstone of technical analysis. Accepting this premise, technicians assume 
that the stock prices already reflect all the relevant information available. People do not 
need to pay more attention on what the information is. For example, if one day the price 
of a stock goes up a lot, there must be some good news to affect the stock price. The 
premise allows technical analysts only need to study the price because what you want to 
know has already been discounted in the price action. Despite the first premise is 
accepted by most technicians, Murphy also claimed that this premise might be overly 
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simplistic because people’s logic will become more compelling when they got more 
market experience.  
 
The second premise is mentioned in the Dow Theory, “Stock prices move in trends”. 
(Murphy, 1999, p3) This hypothesis is very important because most technical 
approaches are to identify trends of the market earlier for the purpose of trading in the 
direction of those trends. Changes in stock prices are certainly carried out under a 
pattern that stock prices might have the inertia to keep the original direction. Usually, 
when a stock price has been continued up or down over a period, it will keep this trend 
during some time in the future without special events happened. That is what is well 
known in the stock market, “a trend in motion is likely to continue than to reverse” 
(Murphy, 1999, p4). However, the price can not always go up or down, if you look at 
the historical data of a stock, you will find a “zig-zag” movement in the price. For this 
reason, the technical analysts spend a lot of effort to try to find out the law of stock 
price movements as well as the buy and sell signals. 
 
The third premise is “history repeat itself”. (Murphy, 1999, p.4) This premise focuses 
on the discussion the effect of people’s psychology. It is said the study of technical 
analysis and market actions has to do with the study of people’s psychology. That is 
because people trade in the financial market and their behavior will decide the behavior 
of the market. People’s behavior will be guided by their psychology. For example, a 
person uses a method to get a good result under certain condition. Next time when he 
meets the similar condition, his psychology will guide him to repeat the same method. 
The same things happen in the stock market. Murphy (1999, p.5) mentions that chart 
patterns, which have been proved that work well over the past hundred years, will 
probably continue to work well in the future. So, why technical analysts study the past 
data is because they trust the future will be a repetition of the past. 
 
Although many other analysts who like fundamental analysts argue that these three 
premises have some weaknesses and are not reasonable. Technical analysts stick to their 
opinion and develop more and more technical trading rules. Till now, there have been 
over one hundred trading rules, including the two that we will use in this thesis: Moving 
average and Trading Range breakout theory. (See definitions in section 4.1) 

3.2 Theories Related to Technical Analysis 

3.2.1Technical analysis and efficient market hypothesis 

Efficient market hypothesis (EMH) is the rival theory to technical analysis. EMH states 
that in an “informationally efficient” financial market, all public known information has 
already been reflected in stock prices. Stock prices instantly change when new 
information is announced and future prices will move randomly. Therefore, it is fruitless 
to study the past data to predict future market trend and investors can not make profit by 
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predicting market, because abnormal profits are made by chances.  
 
According to Shleifer (2000, p.2-3), there are three assumptions on which the EMH is 
built as follows:  
1) Investors are rational. Rational investors refer to people who can be considered as 

professional economists. They monitor all listed companies performance everyday 
and evaluate stock prices by doing fundamental analysis. After balancing the 
expected return and risk of each stock, they do the rational investment.  
 

2) Even if there are some irrational investors, their trading behavior is random. This 
assumption ensures the market is belonged to rational investors; because one 
irrational investor’s random trading behaviors can be canceling out by another 
irrational investor 

 
3) Market arbitrage can correct price when it deviates from its efficient level. Because 

both investors are rational, they will do the arbitrage once the there are imbalances 
existing in stock prices. Through this way, stock price will always stay in an 
efficient level. 

 
The first research in efficient market probably dates back to 1900, when a French 
mathematician, Louis Bachelier, used a statistical method to analyze the rate of 
expected returns of stocks and found that the universal mean was always zero. 
(Bachelier, 1900) Another important study was provided by Samulelson (1965). He 
presented the fair-game future pricing by using mathematical method and argued that 
profit can not be made by extrapolating past changes, the past prices has been 
incorporated into prices. The new news announced randomly, so the future price 
fluctuated randomly. In that scenario, any attempts to forecast the future prices by using 
the past are useless.  
 
Previous empirical studies were important for the development of EMH theory. Fama 
(1970), first developed EMH theory by reviewing the precious empirical studies on 
market efficiency, as  
“A market in which prices always ‘fully reflect’ available information is called 
‘efficient’.” (Fama, 1970, p.383) 
In the same article (p.414-415), he also proposed the three forms of efficient market, 
which are:  
 
1) Weak-form efficiency. In this market, technical analysis will be useless because 

future prices cannot be predicted by analyzing past prices. But fundamental analysis 
may be useful to generate abnormal returns.  
 

2) Semi-strong-form efficiency. Under this condition, all the previously public 
available information has been reflected in the stock prices very rapidly, in his paper, 
he tested the some general information, such as stock split, dividend payment, 
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earning announcement and stock issues, and got the result that the prices changed 
following the announcement of new information instantly. So, fundamental analysis 
here was not useful as well as technical analysis. Fama also stated that the 
semi-strong efficiency is suitable to describe the current stock market.  

 
3) Strong-form efficiency. Under this ideal situation, all traders, either individuals or 

group investors, who have special access to sensitive information, can not make the 
abnormal profits by any methods.  

 
Fama’s theory became a dominating theory, which affected other theorists in the same 
time with him. During 1960s and 1970s, some empirical studies (Alexander, 1964; 
Fama, 1965; Arditti and McCollough, 1978) on technical analysis claimed that the 
technical patterns have no forecast ability. Following Fama, Firth (1976, 1979, and 1980) 
concluded that the UK stock market was semi-strong form efficient after analyzing the 
stock price changes following the merger announcements.  
 
EMH theory enjoyed dominating position is 1970s. However, from 1980s, studies on 
behavioral finance gradually caught the attention, we will look at the in the next section.  

3.2.2 Technical analysis and behavioral finance  

Unlike EMH, behavioral finance supports technical analysis. As a new field, there is not 
a clear and correct definition of behavioral finance, but a shared recognition by 
behavioral financial economists is that behavior finance focuses on introducing 
psychology to explain the traders’ behavior, to further explain the market movement. 
Some of theorists also try to define behavior finance, for instance, Sewell (2005)1 
defined behavioral finance as “the study of the influence of psychology on the behaviors 
of financial practitioners and the subsequent effect on markets.”  
 
As Opponents of EMH, behavioral finance proponents argue that the assumptions 
because EMH are not realistic. Thaler (1999, p.12), in his article “The End of 
Behavioral Finance” stated:  
“Modern financial economic theory is based on the assumption that the “representative 
agent” in the economy is rational in two ways: The representative agent (1) makes 
decisions according to the axioms of expected utility theory and (2) makes unbiased 
forecasts about the future. An extreme version of this theory assumes that every agent 
behaves in accordance with these assumptions. Most economists recognize this extreme 
version as unrealistic.”  
He also mentioned that investors had some weaknesses to make them irrationally, such 
as overconfidence, loss aversion and some other biases.  
 
One of the most important studies is from psychologists Daniel Kahneman and Amos 

                                                        
1 http://introduction.behaviouralfinance.net/ 
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Tversky. In 1979, they presented the “prospect theory”, which become a starting point of 
many later behavior finance studies. Tvede (1999, p.94) described it as "We have an 
irrational tendency to be less willing to gamble with profits than with losses.” They also 
pointed out that the irrationality does not happen randomly, people tend to make the 
same choices. Therefore they might not cancel each other out. Shiller (1984, p.474) 
confirmed this theory and pointed out the mistakes the traders made is not a random 
mistake, but a judgmental mistake. When traders get the same information, they tend to 
make the same mistakes. Thale (1999, p.12) point out that the market consist rational 
investors and quasi-rational investors, if there are too many quasi-rational investors, 
they will dominate the market, which deviate the market from its efficient level. 
Mullainathan and Barberis & Thaler (2002, p.1056) also pointed out the risk of the 
arbitrage in stock market because you could not find a similar substitute stocks. Both of 
these findings directly contradict the assumptions of EMH, which have already been 
accepted by the traditional economists.  
  
Besides all the critics to the EMH, behavior financial economists also try to capture the 
movements in stock market. De Bondt & Thaler (1985, p.799) concluded that traders’ 
overreaction can overprice the glamorous stocks and underprice the losers by testing the 
stock price movements, and then they proposed a strategy to buy recent losers and sell 
recent winners. Shefrin & Statman (1985, p.778) proposed the disposition effect, 
whereby traders tended to keep the wining stocks and sell the under pressured stocks, 
and found that this disposition would sink the loser lower. Dreman (1998) built a 
portfolio that contained 1500 largest stocks, each of which had over 1 billion in market 
capitalizations and low P/E ratios, and hold till 1997. He found if investing $10000, the 
portfolio grew to $ $909000. Meanwhile, if investing the same amount of money in the 
market index, the portfolio only worth $326000. He also found positive surprises are 
very favorable for unpopular stocks and negative surprise are very consequential for 
popular stocks 

3.2.3 Short conclusion on EMH and behavior finance 

As we mentioned before, EMH and behavioral finance are two important branches of 
modern economic theory. Behavioral finance supports the effectiveness of technical 
analysis while EMH does not. There are both opponents and proponents for both 
theories it is hard to assess which is superior. Mean while the technical analysts also 
accept the “Market action discounts everything” (first premise of Murphy (1999), p.1 ), 
but they do not believe that the market will stay in it efficient level, traders’ irrational 
behavior will deviate market from its efficient level, and they believe the trend is 
predictable, this is different from the EMH, which they claim that the future is 
unpredictable.   
 
Both EMH and Behavioral finance have some limitations when explaining a number of 
special financial issues. Dreman (1995) did a research on holding hundreds of stocks 
and found that low P/E stocks can generate better returns than high P/E stocks. This 
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result can prove that strong-form efficiency of EMH is not really tenable. On the other 
hand, some traditional economists like Fama, they argue that behavioral finance can not 
become a branch of finance because behavioral finance only collect specific examples 
of anomalies which can not approve the inefficiency of the market. Both anomalies that 
supported by behavioral finance will be finally priced out of the market.  
 
According to our studies on previous researches, we found that EMH does not explain 
some severe market movement, such as bubbles and crash. During these periods, stock 
prices do deviate from their efficient level and traders cannot predict the future correctly. 
And Behavioral finance is in lack of theatrical evidences. The following remarks are 
from two proponents from both sides, it may give a clearer picture. 
 
One is from Richard H. Thaler (1999, p.16), contributed greatly for behavior finance 
“Behavioral finance is no longer as controversial a subject as it once was. As financial 
economists become accustomed to thinking about the role of human behavior in driving 
stock prices, people will look back at the articles published in the past 15 years and 
wonder what the fuss was about. I predict that in the not-too-distant future, the term 
“behavioral finance” will be correctly viewed as a redundant phrase.” 
 
Another one is from Eugene F. Fama (1998, p.304), who developed EMH.  
“The recent finance literature seems to produce many long-term return anomalies. 
Subjected to scrutiny, however, the evidence does not suggest that market efficiency 
should be abandoned.” 
  
Flanegin & Rudd (2005, p. 28) point out that behavioral finance is the underpinning of 
technical analysis. They also mention that EMH, behavioral finance, fundamentalism 
and technicians are both needed to be considered when investors make decisions.   

3.2.4 Fundamental analysis  

Fundamental and technical analyses are the only two approaches for security analysis, it 
is necessary to introduce fundamental analysis to give readers a general picture. 
Fundamental analysis was developed by John B. Williams based on firm-foundation 
theory, which focus on underlying factors that showed the company’s health and future 
prospects. Defined by Malkiel (1996, p.119), fundamental analysis is “is the technique 
of applying the tenets of the firm-foundation theory to the selection of individual 
stocks.”  
 
Firm-foundation theorists paid more attention to four determinants that determined the 
price of a common stock: (Malkiel, 1996, p.97-102) 
1) The expected growth rate. The higher growth rate of dividends and earnings a stock 

has, the higher price of this stock will be paid by the rational investors.  
2) The expected dividend payout. If others things being equal, the stock which has 

higher dividend payout, is always considered as having greater value. Therefore, the 
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stock price will be consistent with the expected dividend payout of the stock.  
3) Investors’ risk- aversion. It is difficult to describe the risk of a stock; different 

people will have different levels of risk-aversion. But generally, investors are 
willing to pay higher price for a stock which seems to have lower risk.  

4) The level of market interest rates.  
 
Stephen H. Penman (2007, p.75) presented a five-step fundamental analysis in his best 
selling book “Financial Statement Analysis and Security Valuation”. First step is to 
know the business. This step asks investors to be knowledgeable of products, 
competition and the regulatory constraints, and all the variables surrounding a business. 
Second step is to analyze the information collected in the first step. Third step is to 
develop forecast, and fourth step is to convert forecast to a valuation. Fifth step is to 
trade based on the valuation. In this step, buy, sell or hold strategy was generated from 
the comparison between price of valuation and market prices.  
 
Both technical and fundamental analysis make use of historical data, but for different 
purposes, Technicians analyze past price data to predict the future trends of stocks, 
which can guide their future trades. Fundamentalists use historical data from wider 
aspects, not only the stock prices; they also focus on the companies’ balance sheet, 
business model and the potential of the products and so on. Malkiel (1996, p.119) 
concluded that fundamental analysis had the belief that the market is more logical rather 
than psychological, meanwhile technicians believed the market is much more 
psychological. Griffioen (2003, p.9) gave us a clear picture of differences between the 
two s in his PHD dissertation: 
 “An essential difference between chart analysis and fundamental economic analysis is 
that chartists study only the price action of the market itself, whereas fundamentalists 
attempt to look for the reasons behind that action.” 
 
Besides of fundamentalists and technicians, many people feel difficult to make a choice 
between these two approaches. Negatively, EMH theorists would like to say that both 
two are useless under semi-strong and strong-form efficiency, and Malkiel (1996, p. 259) 
argued that both two are not as good as his Random theory in outperforming the 
markets. Positively, Flanegin & Rudd (2005, p.28), pointed that fundamentalists need 
technicians, and investors need to consider suggestions from both sides.  
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4. Conceptual frameworks 

4.1 Technical trading rules  

There are thousands of trading rules available in financial markets. Since the birth of 
stock markets; people have tried to make abnormal profits by predicting the market 
movements. Although the academic world criticizes the technical analysis, it does not 
jeopardize its popularity. The most commonly used technical rules are moving average 
(MV) and trading range break out (TRB), which are also what we are investigating in 
this project. In the following part, we will briefly introduce each trading rule. The 
trading rules we followed are mostly from Brock et al. (1992), there are two reasons 
why we choose this as our starting point. Firstly, there work is one of the most important 
empirical studies on technical analysis in the last two decades, it renewed the interests 
on technical analysis, it has been retested several times since 19922; and the trading 
rules they tested are among the most basic, and most popular trading rules used in 
reality. Second reason is that these rules cover short, medium and long period, which 
can give us a more complete picture how the technical trading rules behave under 
different time length. 
 
When testing the trading rule, most empirical studies test both long and short trading, 
but due to the fact that short selling was not allowed until October, 20083, we decide to 
conduct the analysis as close to the reality as possible, therefore we decide to test only 
long trades, short trades are excluded.  

4.1.1Moving average 

The idea behind the moving average is to smooth out the short term market volatility by 
taking the average prices of  certain period, then see a moving trend, a simple moving 
average are calculated by Equation 4.1.   
 

Moving average:  ∑
=
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where iP  is the daily closing prices of the stock market, N is the number of days the 

                                                        
2 For instance the work of Hendrik Bessembinder and Kalok Chan (1998) and Sullivan, Timmermann 

and White (1999, 2001) 
3 According to the news on http://www.ftchinese.com/story/001022299/en, the trail short selling was 

introduced in 5th of October, 2008, only a few securities brokerages were granted the right to provide the 

service to its clients.  
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average was calculated 
 

Under the MA rules, buying signals are generated when a short period MA penetrate 
above a long term MA, aversely, it considered as a sell signal4. The following equations 
will show when to buy and when to sell: 
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The short periods we chose for this thesis are 1, 2 and 5 days. The longer period we 
chose are 25, 50, 150 and 200 days, 25 days moving average rules were not included in 
the frame work of Brock et al. (1992), we include these rules in our analysis to see if 
shorter period can capture the better results since Chinese stock market is probably 
more volatile than more developed American market. We also test the rules with or 
without one percent band; introducing band can reduce the number of trades and further 
reduce the trading cost (Kwon & Kish, 2002, p.640). Also, in order to test whether the 
trading rules can select better days to trade; a fixed holding period is introduced, here 
we used the 10 days holding period5, the next ten returns follows a buy signal are 
recorded, the position is liquidated after the ten days, all the signals within ten days are 
ignored and wait until the next signal. We name them as variable moving average 
(VMA) and fixed moving average (FMV) respectively.  
 
We present our trading rules at the form of MA (1,50,0), the first number in the 
parenthesis is the short period moving average, the second number represents the longer 
period moving average, the third number represents the band, which are 0 or 1 in our 
thesis, the same also applies for TRB rules. Addition to that we test two different trading 
rules, i.e. VMA and FMA, the trading rules we tested are, VMA(1,25,0), 
VMA(1,25,1) ,FMA(1,25,0), FMA(1,25,1) VMA(1,50,0), VMA(1,50,1), FMA(1,50,0), 
FMA(1,50,1). VMA(1,150,0), VMA(1,150,1), FMA(1,150,0), FMA(1,150,1), 
VMA(5.150.0), VMA(5,150,1), FMA(5,150,0), FMA(5,150,1), VMA(1,200,0), 
VMA(1,200,1), FMA(1,200,0), FMA(1,200,1),  VMA(2,200,0), VMA(2,200,1), 
FMA(2,200,0), FMA(2,200,1), in total 24 moving average rules. 

                                                        
4 Due to the facts that short selling were not allowed until October of 2008, the sell signals we refer to are 

the signals to liquate the previous long position.  
5 The 10 days holding period is subjectively selected. According to Brock et al. (1992), the other holding 

periods did not show big difference, and Chinese stock market is highly correlated with US market (Li & 

Wang, 2007). Due to these reasons, we decided to stick with the 10 days holding period as Brock et. al. 

(1992) applied.  
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4.1.2Trading range breakout 

Trading range breakout (also known as support and resistance rule) is the most 
fundamental rule of technical analysis. The idea behind this rule is supply and demand, 
sometimes it refers to “a war between buyers and sellers” when the price penetrates a 
maximum of the certain period, it will go higher, if it falls below the recent minimum, it 
will go lower. In this thesis, we test the 50, 100 and 150 days rules, when the closing 
prices is higher than the highest close of last 50, 100 or 150 days, then buying signals 
are generated, aversely the selling signals are generated. There are total 6 trading rule 
tested, they are TRB(1,50,0), TRB(1,50,1), TRB(1,100,0), TRB(1,100,1), TRB(1,150,0), 
TRB(1,150,1) 

4.2 Sharpe ratio 

Sharpe Ratio, which was first developed by William F. Sharpe in 1966, originally as 
“reward-to-variability”(R/V) ratio. In Shape’s article “Mutual Fund Performance” 
(1966), he measured the performance of 34 mutual funds from 1954 to 1963 and use 
R/V ratios to describe it. “Reward” here means the difference between the expected 
return of a portfolio and the risk-free rate. This “reward” given to investors will also 
vary to the risk taken by them. For example, if R/V ratio of an investment equal to 2, 
that means when people take 1% more risk measured as the standard deviation, he can 
get 2% more expected return from this investment.  
 
In 1994, in his another article “The Sharpe Ratio”, Sharpe named the R/V ratio as 
Sharpe ratio formally and defined the formula as: 
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Where ( )prE  is the expected return of the portfoliop , fr  is the risk-free rate and 

pσ  is the risk of the portfolio p measured as the standard deviation. (Bodie, Kane and 

Marcus, 2008, p.219) 

In this thesis, since we test the historical returns, we use the mean return to replace( )irE , 
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following technical trading rules. BX And Bσ  are the mean return and standard 

deviation following passive strategy, i.e. buy and hold. The mean returns and standard 
deviations are calculated through the entire testing period.   
 

This formula is what we use to calculate Sharpe ratio of each trading rules and we 
define our risk-free rate as 0.000125 per day, it is calculated by using ten years Chinese 
treasury benchmark, we do not have the treasure rate through out the testing period, 
therefore we use the average rate from 1999 to 2009. We use Sharpe ratio to measure 
the performance of each trading rule because Sharpe ratio is a widely accepted 
performance measurement. Some of our trading rules might generate a very high return, 
but it might associates with very high standard deviation, if we adjust the risks, it might 
not as good at it looked at the first glance. By taking risks into the equation, we believe 
it will give us a more fair judgment on the performance of technical trading rules.   

4.3 Statistical tests 

Our first research question is whether technical trading rules can select better days to 
trade, and then we compare the mean return of the technical trading rules to the mean 
return of buy and hold strategy.  
The hypotheses are  

0:0 =− BT XXH  4.7 

0:1 >− BT XXH   4.8 

The test statistics can be expressed as6  
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Where TX , 2
Ts and TN  are the mean return, variance and number of returns from 

technical trading rules. BX , 2
Bs and BN mean return variance and number of returns 

from the buy and hold strategy,  
 
However, in order to explore the power of this statistical test, the following assumptions 
must be satisfied (Field, 2005, p.287) 
1) The data are normally distributed 
2) Variance is roughly equal 
3) Scores are independent 
If the dataset does not satisfy the above assumptions, then the power of the test is 

                                                        
6 Original formula from Andy Field (2005), P 298 



 21

compromised. One example, if we conducted the test at 95% of confidence interval, if 
the dataset does not met the above assumptions, then the real test is not conducted at 95% 
of confidence interval, and there is no way we can know on what level we conduct the 
test (Field, 2005, p.534). However, there is another set of test we can perform, called 
non-parametric tests, more specific Mann-Whitney test. These tests have much less 
requirements on assumptions. We will test the statistical property of our data, and then 
we will use the M-W test if our data does not satisfy the assumption of the standard 
t-test. 
 
The idea of non-parametric test is that all the data are ranked from smallest to biggest, 
and the test is conducted on rankings instead of real numbers. Therefore it breaks the 
parametric assumptions. Normal perception is that parametric test are more powerful 
than non-parametric tests, but it is only true when data are normally distributed. (Field, 
2005, p.533).  
 
The non-parametric test requires looser assumptions compare with parametric t-test, but 
it is not assumption-free, it requires independence between variables and the 
approximately equeal variance (Field, 2005, p.521). If data are not independent, then it 
might affect the outcomes. However there is a solution to solve this problem, it is called 
Monte Carlo method; it was invented by Stanislaw Ulam in 1946. The algorithm is very 
complicated and involved advanced mathematics, for that I refer to the original work of 
Metropolis Nicholas & Stanislaw Ulam (1949). The idea behind Mont Carlo is to create 
a new distribution similar to the sample distribution, the confidence interval around it 
can be created; SPSS provides two methods of doing simulations, Exact test and Monte 
Carlo method, the rule of thumb is when the example is small, then apply the Exact test, 
when the sample is large, then use the Monte Carlo methodology. (Field, 2005, p.529). 
This procedure can help us to meet the assumption of non-parametric tests, i.e. the 
independence between the data. If Monte Carlo method provides different results, then 
the result of original test might be misleading; if not, it can help to verify the original 
tests.  
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5. Practical Method  

5.1 collection and critics of secondary sources 

During the previous chapters, we reviewed the theories related to the technical analysis. 
These reviews are based on the secondary resources. When we search the books, we use 
the on line library (ALBUM) at Umeå University.  
 
First we have to deicide what direction to search, since we study technical analysis, 
previous studies on technical analysis will be our starting point. Then we further 
extended it to “technical trading rules” when we starting to study these articles. When it 
comes to theories part, we selected the most related theories of the stock time series, the 
EMH. And through the part time reading of investing books, we get to know more about 
the behavior finance, this led us explore the relationships between the technical analysis 
and behavior finance theories. Then these set the directions for searching the resources.  
 
When collecting articles, we have two ways of doing it, first is through the online 
database at Umeå library, this is the main way of collecting articles. Another way of 
collecting the data is through Google. The online database can give us very specific and 
advanced search. The main database we used is the Business Source Premier (EBSCO), 
we use advanced search function to limit all articles with full text available. We search 
key words “technical analysis” with 7053 hits; “technical trading rule” with 210 hits, we 
get most of our articles from this search. Then we search the “efficient market” we get 
7130 hits and “behavioral finance” with 1118 hits. From title we can have the first 
impression that which articles are relevant, and then we read through the abstracts of the 
articles to select the most relevant ones. When we selected the articles, we read through 
the whole article, that leads us to some other important works, then we search specific 
article.  
  
Google allows us to search on a more broad aspects, some times, you can get some 
really good resources probably you did not think of searching. We discover a very good 
website: http://www.behaviouralfinance.net/. It contains the history of behavioral 
finance and all the important works, most of them with downloading links. We did not 
use this website as reference, but it did give us a broad picture on behavior finance.   
 
First our articles are from well known database. Also we selected our article from well 
know authors from separated field. Most of them have significant influences in the field, 
and some of them are the founder of original theories. Plus the published articles have 
been reviewed before publishing. We can say that the credibility of our resources is 
high.  
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The internet sources were also used, mainly on the review of Chinese stock markets. 
The main purpose of this is to give readers an overview of Chinese stock markets. We 
did try to obtain our resources from the most reliable websites, i.e. government agencies 
and stock exchanges.  

5.2 Data collection and statistic property of daily return 

The data we choose are the daily closing price of SSE A and SZSE A share, the data are 
from DataStream, which is the most reliable and complete data sources we can get. We 
tried another commonly used resource when it comes to obtaining time series data, 
Yahoo finance, but they only provide data from 2003 for Chinese stock market, 
therefore we choose to stick with the Datastream.  
 
The daily return on day t is calculated by the following equation 
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Which tp  and 1−tp  are the daily closing prices.  

The statistics property are presented at table 1 
Table 1-statistical property of returns  
  SSE A(1992-2009) SZSE A ( 1992-2009) 

N 4089 4068 

Mean 0.0006 0.0005 

t-value  1.375  1.251  

Skewness 2.365  1.319  

Kurtosis  31.997  21.005  

K-S Normality 0.000  0.000  

ρ(1) 0.016 0.034(*) 

ρ(2) 0.036 (*) 0.031(*) 

ρ(3) 0.078(**) 0.020(*)  

ρ(4) 0.054(**)  0.031(**) 

ρ(5) 0.041(**) 0.065(**) 

K-S standards for Kolmogorov-Smirnov normality test.  

Skewness equals  
( )[ ]

3

3

σ

rErE i −
 and Kurtosis equals

( )[ ]
4

4

σ

rErE i −
(Bodie, Kane and Marcus 2008, 

p.142-143) 

t-value is for the dependent t-test, the test formula = 

N

X

B

B

σ

0−
, which BX is the mean return, Bσ is the 

standard deviation of the total return.  

(*) and (**) represent the significant level of 95% and 99% respectively  
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There are total 4089 returns for SSE A share and 4068 returns for SZSE A share from 
1992 to 2009, the starting dates is 5th of Oct the ending date is 30th of Jun. Both returns 
are not significantly from zero at 95% of confidence interval. SSE A shares shows 
higher skewness and kurtosis, both distributions are deviated from normal distribution, 
because Kolmogorov-Smirnov test rejected the normal distribution for both markets. 
Also 5 lags autocorrelation were recorded, for SSE A share, first lag autocorrelation is 
not significant at 95% level, for SZSE A share also showed significant autocorrelations, 
and this means that data are not independent. We test the autocorrelations because one 
of the assumptions of t-test is that variables are independent. If our variables are not, 
then it breaches another assumption of standard t-test. 

5.3 Return framework  

In equation 5.1, we calculate the daily return of the stock markets. as you can see we 
choose to use the simple returns instead of log returns; one advantage of log return is 
that they can probably transform the distribution closer to a normal distribution, when 
the number is very small, then the log return is almost equals the simple return. We 
compared simple returns with the corresponding log return, the mean returns don’t show 
much difference, but when we compound the total returns to calculate the breakeven 
transaction costs, it shows larger differences. We want to capture the true performance 
of technical trading rules. Plus we use the non-parametric test to verify our results, we 
decide to stick with the simple returns.  
 
The following return framework is used through out the thesis. If an investor pursues 
buy and hold strategy, the money is borrowed at day one, and the daily return of buy 

and hold strategy becomes ftb XXX −= , which tX  is the daily return of the from 

above, and fX is the risk free return, what we use here is the ten year government 

treasure rate. If an investor pursues a technical trading strategy, the money is borrowed 
and invested in the market index when a buy signal is generated, the position is liquated 
when a sell signal is generated, and the money is paid back immediately. So the returns 

of trading days are bX , and the return of neutral days is zero.  

5.4 Trading rules in Excel and breakeven transaction costs 

We conducted all our trading rules in EXCEL, we can obtain VMA rules directly by 
applying logical function in EXCEL. FMA and TRB rules can not be obtained directly, 
that part we did it manually. We present details on appendix one.  
 
For calculating the breakeven transaction costs, the details are presented in Appendix 
two. Here we just discuss the principles of our calculation. In general, whenever you 
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trade, the transaction costs occur, the more one trades, the more transaction costs one 
bears. In reality, different type of investor bears the different transaction costs, some 
institutional investors can trade at almost zero transaction costs, and meanwhile some 
individual investors have to bear very high transaction costs. It is hard to determine a 
universal transaction costs for various types of investors. We decide to calculate the 
breakeven transaction costs.  
 
The idea behind our calculation is that when the terminal compounded returns equal, 
then the terminal wealth equals. we compound all the returns of buy and hold, we get a 
terminal return, for the trades following technical trading rules, whenever the money 
move to the equity, a one way transaction costs occurs, another costs occurs when the 
position is liquated. We denote the transaction costs asC , it is a difference between the 
pre transaction cost returns and post transaction cost return.  
 
We will compare the breakeven transaction costs with the actually transaction costs, 
when the breakeven transaction costs are higher than the maximum transaction costs, 
then the technical strategies are clearly better than buy and hold, the transaction cost in 
Chinese stock market can be broken into the following elements7: 
(1) Brokerage commission: money amount of transaction ×0.3%; the minimal charge is 
RMB 5 
(2) Stamp duty = money amount of transaction ×0.1%. 
(3) Transfer of ownership fees, minimal charge is RMB 1. 
Brokerage commission is negotiable, it depends on the amount of money in your 
account, the stamp duty changes overtime and it is only charged one way, that is when 
traders sell the securities, and the stamp duty we used is the current rate. All together, 
the one-way transaction costs for Chinese stock market is about 0.35%. Our transaction 
costs are lower than the transaction costs estimated by Li & Wang (2007), this is mainly 
due to the decrease of the stamp duty. It was 0.2% for one way transaction costs in 
2003.  

                                                        
7 The trading costs are from Authors’ brokerage: www.chinastock.com.cn  
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6. Empirical results  

6.1 Mean return and Sharpe ratio 

Table 2 and Table 3 reports the mean returns, the Sharpe ratios and significance level of 
the standard t-test and non-parametric test, we used Mann-Whitney test in our projects. 
For Monte Carlo method, the level of significance is not very different from the 
Mann-Whitney test. For that reason, we only present the significance level for M-W test 
in our thesis. We present significant values for Monte Carlo analysis in Appendix three.   
 
The results across the two stock exchanges, technical trading rules offer better results on 
SZSE A share than SSE A share. Across all 30 trading rules we tested, both market 
offers better mean returns, lower standard deviation and higher Sharpe ratio. VMA rules 
perform better than FMA and TRB rules, this is consistent with previous findings 
(Brock et al., 1992, Li & Wang, 2007). The 10 days fixed holding period did not provide 
better results. 
 
On table 2, we present the results for SSE A share, arithmetically, all technical trading 
rules offers better mean returns then buy and hold, only TRB(1,100,1) has slightly lower 
mean return than buy and hold, and all the trading rules showed lower standard 
deviation than buy and hold. This results much higher Sharpe ratio for technical trading 
rules than buy and hold. Averagely technical analysis offers twice the average return 
over buy and hold, more than two times on Sharpe ratio.Then we test whether the mean 
returns have statistical significance, since our normality test confirmed that buy and 
hold returns are not normally distributed, the data also showed significant 
autocorrelations, this means data are not independent. Since our data doesn’t satisfy the 
assumptions for independent t-test. Therefore standard t-test might give us misleading 
results. Then we conducted the Non-parametric (Mann-Whitney) test. M-W test was 
conducted on the 99% level, TRB(1,100,1) delivered poorer results than buy and hold,  
the rest of the trading rules show the significance at 5% level except FMA (1, 25,0), 
TRB(1,100,0) and TRB(1,150,1). However there are 14 trading rules showed no 
statistical significance at 99% level.  
 
In table 3, we illustrate the results for SZSE A, all the trading rules produce better mean 
returns then buy and hold, meanwhile have smaller standard deviation, these lead to a 
higher Sharpe ratio. Averagely 30 technical trading rules produce more then twice on 
mean return and over three times higher on Sharpe ratio. One percent band produced 
better mean return for 25days fixed moving average, 50 days both variable length 
moving average and fixed moving average and 200 days moving average, it did not 
produce the better results for the rest of the trading rules.  
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Only three of the trading rules showed significance on standard t-test, they are 25days 
variable and fixed moving average and 50 days fixed length moving average. Since the 
daily returns of SZSE A share also rejects the parametric assumption, we think it is fair 
to look at the result of the non-parametric test. Most nonparametric test shows the 
significant results, only FMA (1, 25, 0) and TRB (1, 50, 1) trading rules does not show 
the significant results. 
Table 2-SSE A 
 SSE A 

  
Mean 
return 

Standard 
deviation 

Sharpe 
ratio  

Standard 
t-test(sig.) 

Non-parametric 
test(sig.) 

Buy and Hold 0,0006 0,0257 0,017      
VMA(1,25,0) 0,0021 0,0241 0,080  0,025 0,000 
VMA(1,25,1) 0,0020 0,0242 0,076  0,035 0,001 
FMA(1,25,0) 0,0010 0,0242 0,036  0,477 0,058 
FMA(1,25,1) 0,0012 0,0247 0,043  0,339 0,037 
VMA(1,50,0) 0,0015 0,0226 0,062  0,150* 0,000 
VMA(1,50,1) 0,0013 0,0228 0,052  0,256* 0,001 
FMA(1,50,0) 0,0010 0,0231 0,038  0,483 0,007 
FMA(1,50.1) 0,0012 0,0232 0,048  0,299* 0,002 
VMA(1,150,0) 0,0012 0,0225 0,046  0,357* 0,003 
VMA(1,150,1) 0,0013 0,0232 0,050  0,264* 0,005 
FMA(1,150,0) 0,0012 0,0222 0,046  0,364* 0,001 
FMA(1,150,1) 0,0012 0,0224 0,047  0,366* 0,003 
VMA(5,150,0) 0,0011 0,0217 0,043  0,443* 0,002 
VMA(5,150,1) 0,0010 0,0219 0,039  0,517* 0,006 
FMA(5,150,0) 0,0010 0,0216 0,041  0,493* 0,009 
FMA(5,150,1) 0,0009 0,0220 0,038  0,566* 0,008 
VMA(1,200,0) 0,0006 0,0211 0,022  0,953* 0,022 
VMA(1,200,1) 0,0006 0,0210 0,022  0,959* 0,019 
FMA(1,200,0) 0,0010 0,0221 0,039  0,518* 0,008 
FMA(1,200,1) 0,0008 0,0224 0,031  0,686* 0,013 
VMA(2,200,0) 0,0008 0,0212 0,032  0,713* 0,015 
VMA(2,200,1) 0,0007 0,0210 0,029  0,794* 0,019 
FMA(2,200,0) 0,0007 0,0218 0,025  0,860* 0,041 
FMA(2,200,1) 0,0007 0,0217 0,027  0,825* 0,014 
TRB(1,50,0) 0,0012 0,0241 0,045  0,312 0,012 
TRB(1,50,1) 0,0014 0,0250 0,052  0,209 0,004 
TRB(1,100,0) 0,0007 0,0225 0,023  0,877* 0,057 
TRB(1,100,1) 0,0005 0,0229 0,017  0,945 0,027 
TRB(1,150,0) 0,0008 0,0229 0,028  0,742* 0,027 
TRB(1,150,1) 0,0007 0,0230 0,023  0,874* 0,057 
Average 0,0010 0,0226 0,040      
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Table 3-SZSE A  

 SZSE A  

  
Mean 
return 

Standard 
deviation 

Sharpe 
ratio  

Standard 
t-test(sig.) 

Non-parametric 
test(sig.) 

Buy and Hold 0.0005 0.024  0.016      
VMA(1,25,0) 0.0021 0.023  0.087  0.008 0.000 
VMA(1,25,1) 0.002 0.023  0.082  0.015 0.000 
FMA(1,25,0) 0.0011 0.023  0.043  0.276 0.028 
FMA(1,25,1) 0.0016 0.023  0.063  0.072 0.001 
VMA(1,50,0) 0.0016 0.023  0.065  0.066 0.000 
VMA(1,50,1) 0.0018 0.023  0.074  0.040 0.000 
FMA(1,50,0) 0.0014 0.023  0.056  0.122 0.004 
FMA(1,50.1) 0.0016 0.023  0.065  0.066 0.000 
VMA(1,150,0) 0.0012 0.023  0.046  0.276 0.004 
VMA(1,150,1) 0.0012 0.023  0.046  0.263 0.002 
FMA(1,150,0) 0.0012 0.023  0.048  0.276 0.007 
FMA(1,150,1) 0.0012 0.023  0.047  0.275 0.003 
VMA(5,150,0) 0.0012 0.023  0.047  0.273 0.003 
VMA(5,150,1) 0.0011 0.023  0.042  0.346 0.005 
FMA(5,150,0) 0.001 0.023  0.038  0.448 0.008 
FMA(5,150,1) 0.0014 0.023  0.055  0.182 0.002 
VMA(1,200,0) 0.0014 0.023  0.057  0.167 0.000 
VMA(1,200,1) 0.0014 0.023  0.056  0.163 0.000 
FMA(1,200,0) 0.0012 0.023  0.047  0.303 0.004 
FMA(1,200,1) 0.0009 0.023  0.033  0.501 0.008 
VMA(2,200,0) 0.0013 0.023  0.052  0.229 0.000 
VMA(2,200,1) 0.0012 0.023  0.047  0.274 0.001 
FMA(2,200,0) 0.0009 0.023  0.034  0.510 0.006 
FMA(2,200,1) 0.0013 0.023  0.051  0.223 0.000 
TRB(1,50,0) 0.0012 0.023  0.046  0.253 0.008 
TRB(1,50,1) 0.0012 0.024  0.044  0.294 0.015 
TRB(1,100,0) 0.0012 0.023  0.047  0.266 0.003 
TRB(1,100,1) 0.0011 0.023  0.042  0.322 0.008 
TRB(1,150,0) 0.0009 0.023  0.034  0.551 0.008 
TRB(1,150,1) 0.0012 0.022  0.049  0.261 0.001 
Average 0.0013  0.0229  0.0515      

6.2 Breakeven transaction costs  

Table 4 are the number of trades and the breakeven transaction costs, as we stated in our 
methodology part, the transaction costs affect the terminal returns on a compounded 
manner, so we calculated the breakeven transaction cost based on compounding manner.   
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Through out 30 trading rule, SSE A has slightly more number of trades than SZSE A 
share, 107.5 to 103.4, the fixed moving average rules product the largest number of 
trades, around 200 trades during the entire period. Trading range break out contribute 
the least number of trades, 7 for the 150 TRB rule for both stock exchanges. One 
percent band significantly reduces the number of trades, especially for the moving 
average rules. The effects are decreased for trading range breakout rules; it is not a 
surprise that trading rules with one percent band does give higher breakeven transaction 
costs. Averagely both stock exchanges offer higher breakeven transaction costs than 
maximum breakeven costs.  
 
Then we look at the individual exchange, 7 trading rules have negative breakeven 
transaction costs, which mean these 7 rules performs poorer than buy and hold. they are 
VMA(1,200,0), VMA(1,200,1), FMA(2,200,0), FMA(2,200,1), TRB(1,100,0), 
TRB(1,100,1) and TRB(1,150,1). All the rest FMA rules bear lower transaction costs 
then the maximum transaction costs. 25 to 50 days periods trading rules offers much 
better results than longer periods.   
 
For SZSE A share, all the trading rules showed positive breakeven transaction costs, 
among them, the fixed moving average trading rules, due to a larger number of trades, 
has lower breakeven transactions costs, among them FMA(1,25,0), FMA(1,150,0) 
FMA(1,150,1), FMA(5,150,0), FMA(1,200,1), VMA(5,150,1), FMA(2,200,1) and  
FMA(2,200,0) have the transaction cost lower than the maximum transaction costs 
0.35%. The rest of the trading rules have the transaction cost higher than the maximum 
transaction costs with the maximum of 5.751% for 150 day trading range breakout with 
1% band. 
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Table 4-Breakeven transaction costs 
  SSE A SZSE A  

  
Number of 
trade  

Transaction 
costs (%) 

Number of 
trade  

Transaction 
costs (%) 

VMA(1,25,0) 148 0.890  141 1.058  
VMA(1,25,1) 93 1.296  89 1.507  
FMA(1,25,0) 238 0.148  235 0.273  
FMA(1,25,1) 221 0.223  210 0.485  
VMA(1,50,0) 93 0.856  99 0.994  
VMA(1,50,1) 56 1.057  55 2.017  
FMA(1,50,0) 218 0.146  215 0.406  
FMA(1,50.1) 203 0.244  201 0.504  
VMA(1,150,0) 71 0.625  90 0.531  
VMA(1,150,1) 33 1.860  46 1.061  
FMA(1,150,0) 205 0.219  202 0.259  
FMA(1,150,1) 188 0.213  186 0.253  
VMA(5,150,0) 37 0.975  43 1.122  
VMA(5,150,1) 24 1.140  30 1.296  
FMA(5,150,0) 198 0.146  193 0.150  
FMA(5,150,1) 185 0.093  176 0.329  
VMA(1,200,0) 59 -0.179  44 1.358  
VMA(1,200,1) 33 -0.329  25 2.419  
FMA(1,200,0) 201 0.130  176 0.227  
FMA(1,200,1) 190 0.035  171 0.103  
VMA(2,200,0) 43 0.227  32 1.567  
VMA(2,200,1) 24 0.129  22 1.989  
FMA(2,200,0) 199 -0.025  174 0.101  
FMA(2,200,1) 186 -0.024  167 0.284  
TRB(1,50,0) 23 2.150  24 2.355  
TRB(1,50,1) 19 3.317  19 2.294  
TRB(1,100,0) 12 -0.249  11 4.662  
TRB(1,100,1) 12 -1.796  11 3.750  
TRB(1,150,0) 7 0.193  8 1.953  
TRB(1,150,1) 7 -0.616  7 5.751  
Average  107.5 0.436  103.4 1.369  
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7. Analysis 

7.1 In and out market comparison  

From the empirical results illustrated in chapter 6, technical trading rules showed 
predictability for both market, they perform better on SZSE A share than SSE A share.  
The criteria we compared are mean return, standard deviation and further, the Sharpe 
ratio, most technical trading rules provide better results than buy and hold. However in 
order to see clearly the predictability of technical trading rules, we further compared the 
mean return and Sharpe ratio of in and out market days. The in-market days refer to the 
days of holding the market index following the trading strategies. The out market days 
refer to neutral position. If the technical trading rules have predictabilities, the returns of 
in-market days should be higher than the out market days.   
 
To do that, we did not test all the trading rules; we selected the technical trading rules 
with the worst performance. From table 2 and 3, we can see that TRB (1, 100, 1) for 
SSE A share delivered the lowest mean return, then we compared the mean return with 
the trading rule of TRB (1, 100, 1). 
 

Table 5-in and out market return of TRB (1,100, 1) 

  
Mean 
return 

Standard 
deviation 

Sharpe 
ratio  

Standard 
t-test  

Non-parametric 
test 

In-market 
returns 0,0005 0,0234 0,023  

0,537 
  

0,000 
  

Out-market 
returns 0,0001 0,0288 0,0014 

 
In table 5, we can see that both mean return and Sharpe ratio from TRB (1,100,1) are 
higher than out market returns. The standard t-test did not give us the statistical 
significance. However as we stated above, since our data breaks the assumptions of 
parametric test, non-parametric test provide more reliable results, the significance level 
tells us that the in-market returns are higher than out-market returns. Since the trading 
rules we selected are the worst performer among all the trading rules, then we can 
conclude that these will apply to the rest of the trading rules.  

7.2 Comparison with the previous studies 

Li and Wang (2007) did an empirical study of applying technical trading rules on 
Chinese stock market. They applies MA and TRB trading rules on domestic A and B 
share, they found that the technical trading rules has no predicting power on both SSE A 
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and SZAE A shares.   
 
However, there are some differences between our study and theirs, first they use the log 
return of the market, we use the simple return, for instance the mean return of Li and 
Wang (2007) is 0.0003, and our simple mean return is 0.0006 for the same period. The 
second difference is that they tested the both long and short trades, we test the only the 
long trades. Despite the differences, we tested similar rules; they should deliver similar 
overall results. Therefore we decide to test the performance of technical trading rules for 
that period. The main motivation is to test whether the technical trading rules work 
through the whole period or just work for a certain period.  
 
We presented the results from 5th of Oct, 1992 to 31ST of Mar, 2003 in appendix four. 
The technical trading rules did not perform as well as the whole period, the VMA rules 
perform better than FMA rules and TRB rules. The shorter period moving average (25 
and 50 days) performed better than the longer periods. This is consistent with the results 
we provided before.  
 
On non parametric test results, there is no significant results showed at 99% level, this 
applies to all trading rules on both stock exchanges. This is quite different from the 
results we tested for the whole periods. Monte Carlo simulation did not show any 
difference either, so we only provide the significance level of non-parametric test. On 
breakeven transaction cost, most technical trading rules accounted negative transaction 
costs, which means that technical trading rules performed worse than buy and hold, 
averagely the breakeven transaction cost is -2.946% for SSE A share, only four trading 
rules provided higher breakeven transaction costs than 0.425%, which is Li and Wang 
(2007) applied. SZSE A shares delivered better results than SSE A share, averagely they 
provide positive breakeven transaction costs, 0.409%, very close to the breakeven 
transaction costs that Li and Wang (2007) applied, 11 trading rules account higher 
breakeven transaction costs than Li and Wang (2007) applied.  
 
Overall, the results are pretty weak for the period between 1992 and 2003; the 25 days 
MA rules were not included in portfolio of Li and Wang (2007), excluding these rules, 
the results are pretty consistent with the findings of Li and Wang (2007). These findings 
also indicate that most profits are from the periods of after 2003, we take a close look at 
our data, we found that Chinese stock market experienced a extreme bull market from 
2006 to 2008, the SSE A share index went up from 1241 points at beginning of 2006 to 
6395 in October 2007, then starting to decline since then, it reached its lowest point at 
around 1800 at beginning of financial crisis in 2008. By the end of our testing periods, 
SSE A shares recovered to over 3100.8 These might indicate that technical trading rules 
perform better on the more volatile period.    

                                                        
8 The data was observed through the index we used for analysis.  



 33

8.  Conclusions 

8.1 Answering to our research questions  

Our main purpose is to test whether technical trading rules perform better on Chinese 
stock market than buy and hold, then we transfer these purpose into two research 
questions.  
 
Our first research question is 
      Can technical analysis rules help traders select period with better returns? 
From the empirical results on Chapter 6, we can say that returns following technical 
trading rules are much higher than buy and hold strategy. Since our data violates the 
assumption of parametric statistical test. Then we conducted the Non-parametric 
(Mann-Whitney) test. M-W test was conducted on the 99% level. TRB(1,100,1) 
delivered poorer results than buy and hold,  the rest of the trading rules show the 
significance at 5% level except FMA (1, 25,0), TRB(1,100,0) and TRB(1,150,1). We 
also calculated the Risk adjusted measures, i.e. Sharpe ratio. All the trading rules have 
higher Sharpe ratio than buy and hold. This results in better mean return and higher 
Sharpe ratio. Based on these two criteria, we can conclude that technical trading rules 
do have the ability to select better days to trade.  
 
Our second research question: 
      Can technical analysis provide better returns after adjusting transaction costs? 
By answering this question, we calculated break-even transaction costs. Across the 
entire trading rule, both stock markets offered positive break-even transaction costs, 
0.436% for SSE A and 1.369% for SZSE A, which are higher than the maximum 
transaction costs one bears. On SSE A market, 7 trading rules performed poorer than 
buy and hold, they produced the negative break-even transaction costs. Most FMA rules 
have lower breakeven trading costs than the maximum transaction costs. For SZSE A, 
the same situation happens to the FMA rules, these rules results in a lower breakeven 
transaction costs, but all 30 trading rules managed to provide positive transaction costs. 
Based on the situation above we can conclude that most trading rules provide better 
returns than buy and hold.   
 
Although technical trading rule perform better than buy and hold for the overall period, 
our analysis and previous studies showed that technical trading rules did not perform 
well from period 1992 to 2003, which might indicate that technical trading rules might 
not work well in any selected period. The profit is made through consistently sticking to 
one trading rule.  
 
The predicitability of technical trading rules might indicate that the Chinese stock 
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market is not getting more efficient over time. The EMH alone is not enough to explain 
the huge bull market from 2006 to 2008, as Gao et al. (2008, p.446) pointed out that 
Chinese traders tend to be over optimistic on the information, especially good 
information. Traders might be too over optimistic for the bull market and too 
pessimistic later during financial crisis. These irrational behaviors might leave the room 
for technical analysis to explore.  

8.2 The scientific measure of thesis 

We used the quantitative method to analyze numerical data, the results we produced are 
quite objective, subjective opinions does not take much space in this thesis. However 
we need to measure the validity and reliability of our study.  

8.2.1 Validity 

Validity concerns with “Whether or not a measure of a concept really measures that 
concept”. (Bryman & Bell, 2007, p.164) There are different types of validity which 
reflect different ways of gauging the validity of a measure of a concept, including: 
external, internal and ecological validity; or face, concurrent, predictive and construct 
validity. (Bryman & Bell, 2007, p.164-165) 
 
In order to distinguish the measurement validity of this thesis, we use external and 
internal validity: 
  
During the work of this thesis, our supervisor served as an external controller, we 
discussed our research design, the measurement criteria and the choice of data 
constantly with our supervisor, to make sure our measurement did not deviate from 
what we intend to measure, i.e. profitability of the technical analysis in Chinese stock 
market. And meanwhile we review some previous important empirical studies. Based on 
both, we set our measurement requirement.  
 
Internally, we compare one trading rule with its closest one, and two authors did cross 
check on each others’ calculations. Since we develop our trading rules based on the 
historical empirical studies, we had an advantage by using previous conclusions to 
validate our result. This helps us to validate our results further.  

8.2.2 Reliability 

Reliability concerns with the question of consistency of measures. When considering 
whether a measure is reliable, three important factors should be tested, which are 
stability, internal reliability and inter-observer consistency. (Bryman & Bell, 2007, 
p.162-163)  
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-Stability: “This consideration entails asking whether or not a measure is stable over 
time, so that we can be confident that the results relating to that measure for a sample of 
respondents do not fluctuate.” (Bryman & Bell, 2007, p.163) In this thesis, we build our 
research based on well known theories and widely used and tested trading rules. Both 
those theories have been tested by previous studies (Brock et al., 1992, Li & Wang, 
2007), so that we can say our measure is stable. 
 
-Internal reliability: “The key issue is whether or not the indicators make up the scale or 
index are consistent.” (Bryman & Bell, 2007, p.163) The data we collected are the daily 
closing prices of SSE A and SZSE A share, which are secondary data from well known 
database. (DataStream) Section 5.2 shows our t-test of those data and proves that 
variables are independent. Based on those data, we calculate mean returns and Sharpe 
ratios, both of which are consistent.    
 
Inter-observer consistency: “When a great deal of subjective judgment is involved in 
such activities as the recording of observations or the translation of data into categories 
and where more than one ‘observer’ is involved in such activities, there is a possibility 
that there is a lack of consistency in their decisions.”(Bryman & Bell, 2007, p.163) In 
this thesis, quantitative methods are applied through out the thesis, and subjective 
maneuver did not take much space. So, no more discussion on this factor will be 
presented. 
 
Furthermore, the software we applied to build the trading rules and testing the results 
are among the most commonly used software. And we also demonstrated how we 
constructed our trading rules. Overall, our studies are reliable.  

8.2.3 Limitations and further researches  

When it comes to testing the technical trading rules, there is a commonly accepted 
danger of data snooping, Gerwin Griffioen (2003, p.18) pointed out that the data 
snooping might caused by test too many trading rules on the same data set, then the 
profit could be resulted by chances other than true predictability, another reason could 
be the publication bias, i.e. the researches reported the abnormal profits was more likely 
to be published. Practically we can reduce the data snooping problem by using longer 
period of data (Brock et. al. 1992, p.1654); we used the data cover the longest period 
possible, but still we only have nearly 17 years of data, compare with the previous 
studies, it is fairly short.  
 
To solve the problem of data snooping, one methodology called Reality Check, 
developed by White (2000), can be applied. To do that, firstly, one needs to test a large 
number of trading rules. Secondly, substantial knowledge of statistics is required. Due 
to time and knowledge limits, we did not explore on that.  
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Appendices  

Appendix one- Trading rules in Excel  

All trading rules we tested were conducted in the Microsoft EXCEL, a number of 
functions in EXCEL allow us to test some rules directly, these rules are variable length 
moving average rules, but the fixed moving average and trading range breakout rules, 
part of we have to do it manually.  
 
The functions we used in EXCEL we used are logical functions. In table two, we list the 
functions that we used to conducted the test  
Table 6-EXCEL functions to create the trading rule 
Function  Function detail  Input 
if-then-else If the first input is true then return the second, 

else the third 
3 

AND If both inputs are true, then return true, 
otherwise return false 

2 

AVERAGE Return the average of n past prices 1 
MAX Return the maximum price in a set of prices  1 
MIN  Return the minimum price in a set of prices 1 
GOAL SEEK  By changing one of the factors, to make the 

target cell value equals the target value.  
3 

First we calculate the average of 2, 5, 25, 50, 150 and 200 days, these are the basic 
elements of our trading rules, then we calculate the maximum and minimum closing 
price of the 50, 100 and 150 days for the trading range breakout rules.  
 
For variable moving average rule (VMA), we can get the returns directly by apply 
IF-THEN-ELSE function, which is if the short moving average is higher then the long 
moving average, then returns the return of next day, else return is 0.  
 
For variable moving average with one percent band, since we only need the part of the 
returns within one percent band, we could not get EXCEL to work automatically, and 
then we did it manually. First we calculate all buy and sell signals by using the 
IF-THEN-ELSE function, i.e. if the short moving average penetrate one percent about 
the long moving average, then it is a buy signal, it returns the return of next day, else 0, 
if the short moving average drop one percent below the long moving average, then 
returns 0, else return the return of next day. As we can see, we can not simply combine 
the two; if we do we will get more returns, which fall in between the one percent range 
before the buy signals are generated, these returns are excluded manually.  
 
For fixed moving average rules, we only need the buy signals, the next ten returns 
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following the buy signals are recorded manually, and the same applied to the fixed 
moving average with bands.  
 
For trading range breakout rules, the buy signals are generated when closing prices 
penetrate above the maximum of the last 50, 100 and 150 days, and the sell signals are 
generated when closing prices fall below the minimum of the last 50, 100, 150 days, the 
IF-THEN-ELSE functions are applied for generating these signals. The returns between 
the buy signals and sell signals are recorded manually.  
 
After we have completed the trading rules, we need to count the number of trades, this 
is done by applying the AND function in EXCEL. Since the returns before the day t  is 
zero, and the return of the day t  equals return of day 1+t , if it satisfies both conditions, 
it returns TRUE, else returns FALSE, then we apply IF-THEN-ELSE, function, if the 
cell value equals TRUE, then returns value of 1, else returns 0, then sum all the numbers 
up, we get the number of trades for each trading rules.  
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Appendix two- Break-even transaction costs 

To calculate the breakeven costs, first we use AND function to decide all the trades, 

both the buying and selling, when trade at dayt , 01 =−tr  and 1+= bt rr , when it 

satisfies this situation, AND function returns TRUE, when the position is liquated, the 

situation becomes 1+= bt rr  and 01 =+tr . Then we transfer the TURE to 1 and all the 

FALSE to 0 by using IF-THEN-ELSE function, combine two columns, the we get the 
all the transactions. In the next step, we multiply the transaction costC with the column 
of transactions, and then we deducted the transaction cost from the pre transaction costs 
returns. Then we compound all the post-transaction cost returns. The last step, we use 
the GOAL SEEK function in EXCEL, we set the compounded post transaction returns 
to the value of compounded buy and hold returns, by changing the cell of transaction 
costs, we get the breakeven transaction costs.  
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Appendix three-results of Monte Carlo simulation 

Table 6 illustrates the significance level of M-W test and Monte Carlo simulation, SPSS 
automatically gives results of Mann-Whitney test and Wilcoxon rank-sum test. 
According to Andy Field (2005), both tests are equivalent; we just present the M-W 
results.  
Table 7-significance level of M-W test and Monte Carlo simulation 

  Shanghai A    Shenzhen A    

  
M-W test 
(sig.) 

Monte Carlo 
(sig.) 

M-W test 
(sig.)  

Monte Carlo 
(sig.) 

VMA(1,25,0) 0,000 0,000 0,000 0,000 
VMA(1,25,1) 0,001 0,001 0,000 0,000 
FMA(1,25,0) 0,058 0,055 0,028 0,030 
FMA(1,25,1) 0,037 0,040 0,001 0,001 
VMA(1,50,0) 0,000 0,000 0,000 0,000 
VMA(1,50,1) 0,001 0,001 0,000 0,000 
FMA(1,50,0) 0,007 0,006 0,004 0,004 
FMA(1,50.1) 0,002 0,003 0,000 0,000 
VMA(1,150,0) 0,003 0,003 0,004 0,003 
VMA(1,150,1) 0,005 0,004 0,002 0,002 
FMA(1,150,0) 0,001 0,000 0,007 0,007 
FMA(1,150,1) 0,003 0,003 0,003 0,002 
VMA(5,150,0) 0,002 0,003 0,003 0,002 
VMA(5,150,1) 0,006 0,006 0,005 0,004 
FMA(5,150,0) 0,009 0,010 0,008 0,009 
FMA(5,150,1) 0,008 0,008 0,002 0,002 
VMA(1,200,0) 0,022 0,020 0,000 0,000 
VMA(1,200,1) 0,019 0,020 0,000 0,000 
FMA(1,200,0) 0,008 0,009 0,004 0,003 
FMA(1,200,1) 0,013 0,013 0,008 0,010 
VMA(2,200,0) 0,015 0,015 0,000 0,001 
VMA(2,200,1) 0,019 0,020 0,001 0,002 
FMA(2,200,0) 0,041 0,038 0,006 0,006 
FMA(2,200,1) 0,014 0,014 0,000 0,000 
TRB(1,50,0) 0,012 0,012 0,008 0,008 
TRB(1,50,1) 0,004 0,004 0,015 0,015 
TRB(1,100,0) 0,057 0,058 0,003 0,004 
TRB(1,100,1) 0,031 0,031 0,008 0,010 
TRB(1,150,0) 0,015 0,017 0,008 0,008 
TRB(1,150,1) 0,022 0,023 0,001 0,001 
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Appendix four-results from period 1992 to 2003 

Table 8-result of SSE A (1992-2003) 

SSE A  

  Average  
Standard 
deviation 

Sharpe 
ratio  

Standard 
t-test(sig.) 

Non-parametric 
test(sig.) 

Buy and Hold 0,0006 0,0292 0,0163     
VMA(1,25,0) 0,0022 0,0279 0,0744 0,11 0,013 
VMA(1,25,1) 0,0009 0,0280 0,0277 0,121 0,024 
FMA(1,25,0) 0,0012 0,0277 0,0389 0,722 0,288 
FMA(1,25,1) 0,0010 0,0284 0,0308 0,52 0,182 
VMA(1,50,0) 0,0008 0,0257 0,0262 0,648 0,056 
VMA(1,50,1) 0,0007 0,0259 0,0222 0,849 0,115 
FMA(1,50,0) 0,0007 0,0258 0,0223 0,941 0,127 
FMA(1,50.1) 0,0005 0,0263 0,0143 0,941 0,147 
VMA(1,150,0) 0,0008 0,0255 0,0264 0,909 0,241 
VMA(1,150,1) 0,0007 0,0270 0,0213 0,806 0,177 
FMA(1,150,0) 0,0005 0,0248 0,0151 0,886 0,058 
FMA(1,150,1) 0,0004 0,0254 0,0108 0,908 0,192 
VMA(5,150,0) 0,0004 0,0242 0,0114 0,839 0,153 
VMA(5,150,1) 0,0005 0,0244 0,0154 0,8 0,258 
FMA(5,150,0) 0,0003 0,0242 0,0072 0,893 0,237 
FMA(5,150,1) -0,0001 0,0248 -0,0091 0,794 0,269 
VMA(1,200,0) -0,0002 0,0231 -0,0141 0,407 0,439 
VMA(1,200,1) 0,0002 0,0229 0,0033 0,344 0,458 
FMA(1,200,0) 0,0002 0,0245 0,0031 0,699 0,325 
FMA(1,200,1) 0,0001 0,0250 -0,0010 0,709 0,291 
VMA(2,200,0) 0,0000 0,0234 -0,0053 0,566 0,4 
VMA(2,200,1) 0,0000 0,0231 -0,0054 0,515 0,378 
FMA(2,200,0) 0,0001 0,0242 -0,0010 0,545 0,44 
FMA(2,200,1) 0,0006 0,0226 0,0210 0,568 0,264 
TRB(1,50,0) 0,0009 0,0281 0,0276 0,904 0,364 
TRB(1,50,1) 0,0000 0,0295 -0,0042 0,776 0,336 
TRB(1,100,0) -0,0002 0,0254 -0,0128 0,497 0,512 
TRB(1,100,1) 0,0002 0,0255 0,0029 0,388 0,683 
TRB(1,150,0) 0,0002 0,0252 0,0030 0,63 0,436 
TRB(1,150,1) 0,0002 0,0251 0,0030 0,623 0,444 
Average 0,0005  0,0255  0,0125      
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Table 9-result of SZSE A (1992-2003) 

 SZSE A  

  Average  
Standard 
deviation 

Sharpe 
ratio  

Standard 
t-test(sig.) 

Non-parametric 
test(sig.) 

Buy and Hold 0,00039 0,0263 0,0101     
VMA(1,25,0) 0,00188 0,0255 0,0687 0,098 0,012 
VMA(1,25,1) 0,00195 0,0255 0,0717 0,083 0,011 
FMA(1,25,0) 0,00101 0,0248 0,0358 0,455 0,126 
FMA(1,25,1) 0,00143 0,0257 0,0508 0,240 0,032 
VMA(1,50,0) 0,00117 0,0252 0,0415 0,381 0,063 
VMA(1,50,1) 0,00129 0,0251 0,0465 0,309 0,043 
FMA(1,50,0) 0,00120 0,0253 0,0426 0,352 0,051 
FMA(1,50.1) 0,00116 0,0251 0,0413 0,383 0,033 
VMA(1,150,0) 0,00056 0,0260 0,0167 0,856 0,201 
VMA(1,150,1) 0,00054 0,0259 0,0161 0,871 0,170 
FMA(1,150,0) 0,00064 0,0251 0,0204 0,784 0,173 
FMA(1,150,1) 0,00059 0,0254 0,0184 0,828 0,100 
VMA(5,150,0) 0,00054 0,0255 0,0162 0,874 0,147 
VMA(5,150,1) 0,00018 0,0255 0,0022 0,821 0,392 
FMA(5,150,0) 0,00017 0,0251 0,0017 0,808 0,368 
FMA(5,150,1) 0,00056 0,0260 0,0169 0,855 0,221 
VMA(1,200,0) 0,00078 0,0245 0,0266 0,672 0,038 
VMA(1,200,1) 0,00088 0,0248 0,0305 0,592 0,035 
FMA(1,200,0) 0,00064 0,0251 0,0206 0,787 0,108 
FMA(1,200,1) 0,00038 0,0253 0,0100 0,990 0,184 
VMA(2,200,0) 0,00053 0,0245 0,0166 0,879 0,067 
VMA(2,200,1) 0,00044 0,0247 0,0129 0,955 0,111 
FMA(2,200,0) 0,00031 0,0248 0,0075 0,931 0,152 
FMA(2,200,1) 0,00061 0,0250 0,0194 0,817 0,055 
TRB(1,50,0) 0,00075 0,0258 0,0241 0,694 0,189 
TRB(1,50,1) 0,00052 0,0264 0,0151 0,885 0,425 
TRB(1,100,0) 0,00062 0,0254 0,0196 0,800 0,139 
TRB(1,100,1) 0,00054 0,0254 0,0162 0,874 0,231 
TRB(1,150,0) 0,00014 0,0246 0,0008 0,784 0,197 
TRB(1,150,1) 0,00073 0,0236 0,0258 0,708 0,038 
Average 0,0008  0,0252  0,0251      
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Table 10-Breakeven cost (1992-2003) 
  Shanghai A   Shenzhen A  

  
Number of 
trade  

Transaction 
costs 

Number of 
trade  

transaction 
costs 

VMA(1,25,0) 102 1,065 95 0,898 
VMA(1,25,1) 61 1,693 59 1,513 
FMA(1,25,0) 158 0,168 144 0,308 
FMA(1,25,1) 145 0,311 129 0,496 
VMA(1,50,0) 67 0,495 69 0,642 
VMA(1,50,1) 42 0,440 39 1,328 
FMA(1,50,0) 145 0,112 132 0,386 
FMA(1,50.1) 136 0,105 123 0,367 
VMA(1,150,0) 59 -1,145 63 0,087 
VMA(1,150,1) 29 -1,668 32 0,141 
FMA(1,150,0) 137 -0,456 121 0,103 
FMA(1,150,1) 129 -0,617 110 0,070 
VMA(5,150,0) 31 -2,013 28 0,175 
VMA(5,150,1) 21 -3,270 23 -0,641 
FMA(5,150,0) 131 -0,459 113 -0,134 
FMA(5,150,1) 122 -0,569 105 0,049 
VMA(1,200,0) 45 -2,296 32 0,567 
VMA(1,200,1) 28 -3,562 15 1,567 
FMA(1,200,0) 141 -0,520 107 0,098 
FMA(1,200,1) 135 -0,598 104 -0,038 
VMA(2,200,0) 32 -2,687 22 0,244 
VMA(2,200,1) 19 -4,822 15 0,027 
FMA(2,200,0) 139 -0,584 105 -0,066 
FMA(2,200,1) 132 -0,594 100 0,078 
TRB(1,50,0) 17 -0,111 17 1,073 
TRB(1,50,1) 14 0,085 13 0,278 
TRB(1,100,0) 8 -9,675 7 1,440 
TRB(1,100,1) 8 -11,562 7 0,730 
TRB(1,150,0) 4 -22,797 5 -3,076 
TRB(1,150,1) 4 -22,861 4 3,564 
Average  74,7  -2,946  64,6 0,409  
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