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Abstract 

 

 

As the stock market plays an important role in the global economy and Chinese 

economy become progressively significant part of the world economy, we are interested 

in the Chinese stock market. After we compared the methods on the stock market, we 

choose to use the CAPM and the APT model on Chinese stock market. As a lot papers 

study on the Main Board of Chinese stock market, we pay our attention on the SME 

Board and the ChiNext Board of Chinese stock market. We put the samples from the 

SME Board and the ChiNext Board into the regression models which are based on the 

CAPM and the APT model, and then we can use the regression models to forecast the 

long returns. Comparing the forecast ln returns with the true ln returns, we may find that 

the CAMP or the APT model can forecast better on the SME Board and the ChiNext 

Board. The systematic risk is the only factor we put the regression model based on the 

CAPM. For the regression model based on the APT model, we use three factors which 

are the systematic risk, daily exchange volume and the volatility. Our results show that 

the APT model can explain factors better than the CAPM for the samples from the SME 

Board and the ChiNext Board. On the other hand, we could not find evidence that the 

APT Model can forecast better than the CAPM for the SME Board and the ChiNext 

Board.  
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, CAPM, APT Model, Chinese Stock Market, 
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Chapter 1: Introduction 

 

In this chapter we mainly introduce our research overall including relative research 

background of financial field, our research questions based on the Chinese stock market 

and our research purpose for our readers. We also state our expected research 

contribution and possible limitation and contribution of our research; finally we show 

our research structure in short. 

 

1.1 Research Background 

 

The stock market is an important part which consists of domestic economic and 

constitutes a significant section of the global economics and finance cycles, more and 

more researchers focus on the global stock markets and observe its movement and try to 

explore inherent law. In the other words, to build a model which can price asset 

accurately is very important and necessary for stock markets. For this aim there are a lot 

of models have been built by many researchers; the Capital Asset Pricing Model 

(CAPM) and Arbitrage Pricing Theory (APT) are the foundational models for 

forecasting stock prices and these two models are very commonly used in the practice 

area in stock markets. For example, nearly 75% of finance professors recommend using 

the CAPM for corporate capital budgeting purposes; 5% recommend an APT model, 

(Welch, 2008). So there is a very interesting argument between these two models, 

which one is more accurate in forecasting stock returns and can reflect the truth 

movement of stock markets, most of researchers support that APT is better than CAPM 

in forecasting price but there is also a small number of papers disagree. Although this 

issue has been argued for several decades’ years in the financial field, there is no 

studying in Chinese stock market which is the second largest market in the world and it 

is attracting more and more attention from foreign investors and researchers who are 

trying to track the movement of the stock market. So we are very interested in the study 

this finance issue based on the Chinese stock market, our aim is trying to provide our 

advice to Chinese investors about which model can track the Chinese market movement 

better through studying CAPM and APT.  

 

The CAPM is created by Willion F. Sharpe in 1964 as the extension of the Modern 

Portfolio Theory (MPT) which was built by Harry Markowitz in 1959 (Sharpe, 1964, 

p.425). John Lintner and Jan Mossin contributed to the theory of CAPM in 1965 and 

1966 to perfection this model (Lintner, 1965, p. 13; Mossin, 1966, p. 768). Sharpe, 

Lintner and Mossin are considered as founders for CAPM, and their model version is 

known as standard CAPM. Since 1970 the CAPM has been widely utilized by 

enterprises and till now the American academia still use this model and a lot of 

researchers have employed CAPM to study specific topics in various finance or 

economic aspects in the empirical world. 
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While the CAPM has been become a very popular assessment tool for forecasting stock 

price, more and more researchers have modified the assumptions of standard CAPM 

and then they formed their own versions of CAPM, e.g., Zero-Beta CAPM (Black, 1972, 

p.444-455); the Intertemporal Capital Asset Pricing Model (ICAPM) (Merton, 1973, 

p.867-887); Conditional CAPM (Pettengill et al, 1995, p.101-116) and so on. We are 

also interested in studying CAPM like previous researchers, but our first difficult task is 

to decide on which one we will choose to study among various versions of CAPM 

above. Finally we select the standard CAPM, because it is the theoretical foundation for 

all versions of CAPM and it contains the original research concept and another reason is 

that we found some studies show that in some previous studies research that the 

standard CAPM performs better than other versions in US, Germany and Thailand. For 

examples, CCAPM which is one of derivative versions of CAPM was not better than 

standard CAPM in U.S. from 1959 to 1982 (Mankiw & Shapiro, 1986, p. 452); The 

Germany stock market did not support CCAPM from 1968 to 1988 and the authors 

revealed that the standard CAPM performed better (Andreas & Austin, 1992, p. 183); In 

the Asian emerging market some researchers demonstrated that several versions 

including conditional CAPM and GARCH CAPM were not distinctly different from 

standard CAPM on Thailand Stock Market (Kongtoranin, 2008). 

 

Although the CAPM is the foundation of asset pricing in the financial field, the standard 

CAPM always become a passionate debate in the financial field, except for many 

arguments among various versions of CAPM. Some researchers claim that the CAPM is 

the best model but others take the opposite view, for example, some studies found that 

the standard CAPM could not explain the relationship between risks and returns in the 

UK stock market (Greene, 1990, p. 211). About Asian markets, there is a research about 

the application of standard CAPM on Stock Exchange of Thailand (SET) from 1978 to 

1982, the authors concluded that the CAPM was failed in Thailand stock market 

because its market conditions were not consistent with some assumptions of CAPM 

(Sareewiwatthana & Malone, 1985, p.439); In Korea and Taiwan stock market, some 

studies explored that the applicability of CAPM seemed weak (Cheung, Wong & Ho, 

1993, p.315); In other Asian stock markets, like Hong Kong, Korea, Malaysia and the 

Philippines markets some researchers found that the beta of CAPM could not  

effectively explain the expected returns because CAPM was not quite enough to 

indicate the extensive aspects of stock returns (Drew & Veeraraghavan, 2003, p.354).  

 

The APT model is another model we are interested to test in our research, which is 

based on the rationale of the CAPM (Ross, 1976, p. 341); its most important 

improvement for CAPM is that APT uses multi-factors to test the relationship between 

risk and return but CAPM only employs one factor to examine. Although the practical 

meaning of APT is more available than CAPM, the largest weakness of APT is that 

Ross did not indicate which ones of factors influence the returns significantly. So some 

researchers had studied APT deeply and found some specific factors which affected 

returns significantly, for example, testing APT with four factors (Roll & Ross, 1980, 

p.1073); using five macroeconomic factors as indications in explaining returns (Chen, 

Roll & Ross, 1986, p.383). From that moment, the APT model has become more and 
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more popular in the research field and some derivative versions arise, the most famous 

developed version is Fama-French Three Factor Model which is widely used in various 

researches. Like CAPM, some researchers say APT is the best way for pricing stock 

price but others say no. 

 

Based on APT model, a lot of researchers have been studying with various factors on 

different stock markets according to the specific financial conditions in order to 

demonstrate the relationship between risk and return and most of them obtain a result of 

APT is better than CAPM. For instance, on Australian market one researcher concluded 

that APT seemed to perform better than CAPM (Faff, 1992, p.233); Some researchers 

showed that APT was more robust than CAPM about forestry-related investment 

vehicles from 1986 to 1997 in the world (Sun &Zhang, 2001, p.617); On the Italian 

Stock Market some researcher also found the same result (Cagnetti, 2002); On India 

Stock Market from 1991 to 2002 one research also showed that APT could indicate 

more accurate relationship between risk and return than CAPM ( Dhankar & Singh, 

2005, p.14) and so on. In our Chapter 3 we introduce these arguments in detail.  

 

We are interested in the Chinese market as it is the second biggest stock market in the 

world and it is the fastest developing ones. And it is very different ones comparing with 

others; this market is not enough freedom than other markets, especially developed 

countries, for example one unique feature of Chinese market is that its corporate bond 

market is under development and its bond market size is very small and can be ignored 

(Ni, et al., 2010, p.1532). And because its historical reasons, the Chinese stock market 

contains a substantial proportion of State-Owned Enterprises (SOEs), which cannot be 

traded for market investors freely, it is one of uniqueness of Chinese market (Ni, et al., 

2010, p.1535). And an outstanding uniqueness is that the listing stocks on the Chinese 

stock market are mainly dividend A-shares and B-shares for different investors 

(Shenzhen Stock Exchange, 2012), in 3.6 we introduce this point in detail. 

 

1.2 Research Question 

 

According to the theories of CAPM and APT, the APT model should be more effective 

than CAPM in theory because the APT model overcomes the disadvantages of CAPM 

on the range of risk factors. But in practice, some previous empirical researches indicate 

that in some stock markets APT does not performances better than CAPM.  

 

We also found more and more articles support APT is better than CAPM, facing this 

contrasting research result and combination of situation of Chinese stock market which 

is our objective research market, we formed our own main research question: Which 

one is better in forecasting stock returns on the Chinese Stock Market between CAPM 

and APT? In order to answer this main research question we divide it into three 

sub-questions below: 
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1. What is the difference of the estimating future returns which are calculated by 

CAPM model and APT model on the SME Board? 

 

2. What is the difference of the estimating future returns which are calculated by 

CAPM model and APT model on the ChiNext Board? 

 

3. Which model between CAPM and APT is more suitable for the regression model? 

 

1.3 Research Purpose 

 

Considering the importance of this financial topic in both theoretical and practical fields, 

and no similar study in China, we do this research. Our main research purpose of this 

thesis is first to explore whether the APT is better than CAPM on the Chinese stock 

market. Through studying CAPM and APT based on the data from China we try to 

explore the performances of CAPM and APT on SME and ChiNext Boards on 

Shenzhen Stock Exchange, which are not being tested by any researchers for comparing 

CAPM and APT. We are interested in which one is better between them and whether 

the APT is more accurate than CAPM like most of previous studies.  

 

Additionally, we found that most researchers study this topic based on developed 

countries' stock markets and use monthly or weekly stock returns to test various 

macroeconomic variables and their observation periods are always longer than ours. We 

choose the Chinese stock market which is a developing economy to observe a 

short-term data using daily returns and we also adopt microeconomic variables to test 

our models. We try to explore whether the different market maturity and observation 

date and variables lead to a different study result.  

 

Finally, according to our research findings we tend to indicate which one has a stronger 

explaining power of return and which one is more accurate in forecasting stock returns. 

We are also willing to compare the differences between our research and previous 

studies and fulfill the empirical experiences about comparing CAPM and APT in the 

financial fields.   

 

1.4 Research Gap and Contribution 

 

As we stated above, we found that almost of all previous researches about comparing 

APT and CAPM based on a number of macroeconomic variables and various long-term 

databases which had been lasting for several decades’ years and then most of the results 

show that APT performs better than CAPM, so the study of microeconomic variables 

and short-term data is a research gap in this financial issue. 

 

We also found that comparing APT and CAPM is also a research gap in the Chinese 

Stock Market, till now we do not find any research in China for comparing CAPM and 
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APT. We do this study in order to test whether our research result based on 

microeconomic variables and short-term data of Chinese Stock Market will be consist 

with most of previous experiences of other countries.  

 

We tend to fill these research gaps in our study, we think that our study findings can 

fulfill the empirical works in this financial field and provide one observation proof for 

further studying the theories and empirical experiences of CAPM and APT. 

 

Secondly, we choose two new stock boards of Chinese stock market because these two 

stock boards represent the financing needs of emerging small and medium-sized 

enterprises and high-tech enterprises, and it is a new growth point of Chinese stock 

market which investors focus and pursue these stock boards. Therefore, our research 

results are useful and helpful for investors and portfolio managers and policy makers 

when they make their decisions on the new stock boards of Chinese stock market.  

 

1.5 Limitation 

 

We found that most previous researches about comparing CAPM and APT based on 

macroeconomic variables and several tens year database which are usually monthly or 

yearly or weekly data of stocks, but we observe microeconomic variables and our data 

from our studying stock boards has only one-year information because the history of our 

two objective stock boards is very short, less than two years. So we choose daily factors 

to test in our models to test. As we only choose microeconomic variables and short-term 

observation period data, it is limited in contrast with previous study result. 

 

But on the other hand, our study may reveal this financial issue from a new standpoint 

which is ignored by most of previous researchers. Therefore, we hope our study result 

of microeconomic variables and short-term observation periods can be considered as a 

new point of view to explain and understand this financial issue.  

 

1.6 Structure of Research 

 

Chapter 1: Introduction 

In this chapter, we present our readers the background of our research topic and what 

we are interested in, research gap, research questions and purpose. And we also 

introduce our contribution to this topic. Moreover, we show the limitation and the 

structure of our research. 

 

Chapter 2: Theoretical Methodology 

In this chapter, at first we state our reason for selecting this topic, our preconception and 

perspective to our subject are presented next, and then we introduce research 

philosophies, research approaches, research strategies and research design we adopt. 
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Finally, we express how we search literature source and have a discussion on the 

credibility of our research in the last part. 

 

Chapter 3: Theoretical Framework 

In this part, we present some relevant theories about our research, in order to understand 

this comprehensive study field we show these theories in a logical order. The first four 

parts are the fundamental theories including the basic knowledge of asset pricing 

models, the theories of CAPM and APT and the Efficient Market Hypothesis (EMH). 

Secondly, we show eight previous researches about comparing CAPM and APT on the 

various stock markets in order to understand previous studies deeply. Finally, we show 

the background of Chinese stock market. Based on the previous studies and their 

theories we develop our hypothesis on the Chinese stock market. 

 

Chapter 4: Practical Methodology 

In this chapter, we show the practical methodology we used to study the empirical 

research and we introduce where we get our data and how to deal with them. And we 

also express the analysis process step by step; finally we use validity and reliability as 

the standards of our research.  

 

Chapter 5: Analysis and Results 

In this chapter, we present the empirical result of comparing CAPM and APT based on 

our statistical tests. And we also indicate the differences of them through comparing the 

actual data and the data calculated by these two models. Based on our calculating result, 

we get the result of testing our hypotheses. 

 

Chapter 6: Conclusion 

In this part, we present the final research result in our thesis to answer our research 

question at the beginning. We also show our theoretical and practical contributions and 

limitations to the investors and researchers on the Chinese stock market research and 

give our own recommendation for future research. 
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Chapter 2: Theoretical Methodology 

 

In chapter 1, we introduced the background of the topic, our research gap, research 

purpose, research questions and so on. Now we begin to consider our research method 

to solve our research questions in order to complete our research purpose. For the 

purpose of showing our work of researches logical and easy to understand for our 

readers, we decide to separate our methodology into theoretical methodology and 

practical methodology. Here, we introduce the theoretical methodology firstly. In each 

part of this chapter, at first we state some concepts and theories of research 

methodology in order to give our readers a comprehensive understanding of knowledge 

of methodology and then we provide our specific ways according to our conditions of 

study topic. After reading this chapter, our readers can understand why we choose these 

ways to study our research topic. 

 

2.1 Choice of Topic 

 

Asset pricing is one core question for discussion on the stock market, several decades of 

year more and more researchers have developed a lot of models and theories to try to 

track the rules of asset price in order to reflect the truth of asset market. As master 

students in finance and economics, we are also interesting in this field like previous 

researchers. In the asset pricing field there are two important models to predict the stock 

price, they are Capital Asset Pricing Model (CAPM) and Asset Pricing Theory (APT), 

and they are both the foundation stones of this field. But from the days of their birth, the 

argument about which model is more effective in indicating stock price has been lasting 

for a long time. So for investors and academia, this argument between these two models 

is still a core question they want to understand in order to use a more accurate model to 

forecast the price of stocks based on different financial conditions on various stock 

markets.  

 

On the stock markets, to price the stocks exactly is the first task when the managers 

consider the potential or future business mergers; the stock investors also need to know 

which one stock or portfolio is underpriced or overpriced to find an arbitrage chance; 

for researchers of finance and economics, to make a deep study on the pricing 

mechanism of the stock markets is an important and core research direction, till now the 

argument for comparing these two models is still debating. We note that most of 

previous researches based in developing countries but only a few articles study this field 

in the developing countries. And till now we have not found any similar research to 

compare these two models based on Chinese stock market, so we choose this topic and 

try to fill this research gap in the Chinese stock market. As master students in finance 

and economics we try to make some contribution for this academic field and give our 

research result of the wide Chinese stock investors in order to improve their investment 

knowledge and skills, and we also hope investors can understand these two pricing asset 

models and Chinese market deeply through reading our study. 
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2.2 Preconception 

 

The background of authors always affects the author's selection of a research topic, the 

literature review and the calculation ways and so on. Author Li has a working 

experience with a securities company in China and author Zhang also worked in the 

business field in China, so we decided to study a topic about comparing CAPM and 

APT in the Chinese stock market because we found that in the practical standpoint the 

stock investors want to use a more effective asset pricing model to forecast the future 

returns or prices of their potential investing stocks or portfolios, so which one is more 

valid between these two common asset pricing models, both investors and others want 

to know. It is our interest to research and it also attracts the attention of investors. So we 

think our research topic has a practical meaning for investors, especially in China. 

 

Both of the authors have studied finance and economics at the master's level in USBE, 

the authors have a fundamental theory framework for studying the topic of this thesis 

and we have an ability to calculate and explain our research result from an econometric 

point of view. Mainly our preconception comes from our education in USBE, which 

helps us to understand the finance and economics knowledge and skills deeply. Using 

the knowledge from our master's course we know how to study and answer our 

research questions. From the finance course we know our research topic related to main 

three financial theories, including the capital asset pricing model (CAPM), the arbitrage 

pricing theory (APT) and the efficient market hypothesis (EMH), and these theories 

directly give us a fundament theory support and research guide for our whole research. 

From the economics course we select three microeconomics variables to test the 

regression of APT and we explain our study result from econometrics’ view. Based on 

our working experiences and formal master course education we believe that our 

research process and result is objective and no significant bias exists in our research 

brief and analysis process. And we also think that our working experiences and 

education background can support us to explore our research topic. We find that our 

research work can broaden empirical research in the Chinese financial world. 

 

2.3 Perspective 
 

Facing a research question, there may be different research conclusions from different 

researchers because there are different ways to solve this research question; it depends 

on the author's research background and studying methods. So it is very important for 

researchers to select an appropriate perspective to analyze the research question 

(Saunders, Lewis, & Thornhill, 1997, p. 112-116). Our research purpose is to explore 

the difference between CAPM and APT in the Chinese stock market and which one is 

more effective in pricing asset. Our research findings are valuable for the Chinese 

investors and managers to understand these two common asset pricing models and when 

they make an investment decision they can choose a more appropriate model. Our 
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research data is selected from 160 sample companies to represent six industries which 

are contained in both two sub-board of Chinese stock market. Our research result will 

not be influenced by any special industry sector and it is objective for Chinese managers 

and investors to improve their skills on pricing assets.  

 

2.4 Research Philosophy 

 

Research philosophy is very important for the researchers because it always influences 

the selection of research question and the solving methodology by researchers 

(Saunders, Lewis, &Thornhill, 1997, p.112-116, 119). Huff (2009) considers it as a 

helpful instrument to strengthen debate, credibility and character of research structure 

(Huff, 2009, p.100-110). Before we begin to study a research objective, we need to 

understand why we study some objectives in the world and we need to know how many 

ways we can choose and which one is the most effective method to study our specific 

research. In general, there are two main ways, including epistemological considerations 

and ontological considerations (Bryman & Bell, 2011, p.15-22). In our thesis both 

ontology and epistemology contains in our theories of research methodology.  

 

Ontology just considers the questions of social entities’ nature; Huff (2009) thinks that 

it represents natural phenomena which exist around surrounding (Huff, 2009, p.108). 

On the side, Grix (2002) consider that ontology sets up the understanding of the 

function of the world, so it is always regarded as a departure point for a research (Grix, 

2002, p.177). Ontology is classified as two positions: objectivism and subjectivism. 

Objectivism thinks the existence of social phenomena and meanings which are 

independent of social actors (Saunders et al., 2012, p.131). It means that the social 

phenomena and corresponding categories we have faced everyday life are independent 

from social actors; Subjectivism thinks that the social phenomena and their meanings 

are continually being accomplished by the social actors. In contrast with objectivism, 

subjectivism considers that the social interactions produce the social phenomena and 

categories which are changed with the time. In total, the changing of social phenomena 

will reflect and improve the development of society (Saunders et al, 2012, p.131-132). 

 

In this thesis our position of ontology is objectivism. The standpoint of objectivism is 

that the social phenomena are objective existence, regardless of people admit or not. 

The social phenomena are external facts which are beyond the social research and the 

influence of society (Bryman & Bell, 2011, p.21). Our aim of the study is to explore the 

differences between two existing asset pricing models, CAPM and APT; our 

observation data is from the existing database from China; we attempt to indicate which 

one of them is more effective in pricing asset in the Chinese stock market. And we 

adopt statistic tools to test a large number of existing data from Chinese stock market, 

we are sure that our calculation results will be objective, fair and repeatable, no any 

preference exists before starting our study and no our own influence affects our 

procedure of testing. So we think that our research methodology is aligned with the 

character of objectivism.  
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The epistemology cares about what is the admissible knowledge in a common area for 

studying (Saunders et al., 2012, p.132); it pays attention on whether the society can be 

researched in the same rules, procedures and ethos like the natural sciences and it is 

always divided into two positions, including positivism and interpretivism (Bryman & 

Bell, 2011, p.15-17). Positivism supports the application of imitating the natural 

sciences’ method; and it declares that the natural science methods can be applied into 

the researching in social science fields (Bryman & Bell, 2011, p.15). Interpretivism as a 

contrasting perspective to positivism depends on the issue that the research strategy is 

required to follow the differences between people and the objects of the natural sciences 

and it demands the social scientist to understand the subjective meaning of social action 

(Saunders et al., 2012, p.137).  

 

Our research process will follow with the positivistic epistemological perspective. The 

core idea of positivism is that the researches of social reality and beyond are used by the 

methods of natural sciences. Under the rules of positivism, the research hypotheses are 

built on the previous and existing theories and research studies, and then they will be 

tested by specific research topic; finally it will be confirmed or rejected (Bryman & Bell, 

2011, p.15). In this thesis, our research purpose is to compare with CAPM and APT on 

the Chinese stock market to examine whether the research result will be consistent with 

previous studies; and we also try to find the specific differences between these two asset 

pricing models on the Chinese stock market. So our research hypotheses in this thesis 

are set up on the previous studies and theories, we assumed that on the Chinese stock 

market the APT is more precise than CAPM and then test this hypothesis through using 

quantitative and statistical methods. According to the positivistic epistemological 

approach, our study result will objectively answer which one model of them is more 

effective in China. Our research process accords with the features of positivism, which 

tend to build a reliable and objective knowledge in the social science field (Saunders et 

al., 1997, p.112-116). In contrast with positivism, interpretivism just focuses on 

understanding human subjective in the society (Bryman & Bell, 2011, p.16), so it is not 

suitable for our research. 

 

2.5 Choice of Research Approaches 

 

The research approaches always follow the research philosophy and they are determined 

by the relationship between theory and research; and the mainly approaches are 

deductive and inductive method (Robson, 2002, p.17-22).  

 

The core idea of deduction is that the researcher sets up some hypotheses based on the 

existing theories and the particular studying field, based on observation and analysis the 

researchers confirm or reject their hypotheses and then the research can revise the 

previous theory (Bryman & Bell, 2011, p.11). We show the process of deduction in the 

figure below and our research process is consistent with the characteristics of deduction. 
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Figure 1: The Process of Deduction 

 

 

(Source: Bryman &Bell, 2011, p.11) 

 

In contrast to deduction, induction comes from the research purpose and research 

observation, the procedure is: firstly the researchers set up a research purpose; secondly 

they need to decide the research objectives and select the suitable analytical way; finally 

through observing and concluding the research result, the researchers sum up a new 

theory (Easterby-Smith et al., 2012, p.39-45). In our research we do not try to set up a 

new theory, so we do not need inductive approach.  

 

In our research, we choose a deductive approach to our study. Firstly, we set up our 

testable hypotheses based on previous theories and relevant literatures about comparing 

these two models and Chinese stock market; previous theories contain the capital asset 

pricing model (CAPM), the arbitrage pricing theory (APT) and the efficient market 

hypothesis (EMH). Relevant literatures contain a lot of previous researches about 

comparing them in some specific countries or industry fields; and it also contains some 

literatures about the Chinese stock market, especially our two observation stock boards, 

ChiNext and SME board, in our chapter 3 we discuss these previous theories and 

literatures in detail. Secondly, according to our empirical observations, our hypotheses 

will be either rejected or confirmed. Finally, the existing theory about CAPM and APT 

will be confirmed or modified. In this thesis, we do not want to build a new theory from 

our research results. Because in the past several decades which model is better has been 

a focus of debate among scholars and investors and there exists two diametrically 

opposite point of view; and till now it has no authoritative conclusion in the financial 

fields. So our research purpose is to test these two models in the Chinese stock market 

and give our own research result to the financial academia. Our data collection is made 

from observation stock returns and our analysis based on calculating data through some 
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statistical tools and testing methods; our research results can be applied to any financial 

field. Therefore, we follow a deductive approach to propose research question and 

purpose in our thesis. 

 

2.6 Choice of Research Strategy 

 

The research strategy can be simply understood as a general direction to deal with the 

business research, it means that it determines which method is suitable for the specific 

research field and process. In general, there are two different research strategies, 

including quantitative research strategy and qualitative research strategy (Bryman & 

Bell, 2011, p.26). 

 

The quantitative research strategy focuses on the quantification about collecting and 

analyzing numerical data; and most of statistical analyses are dependent on quantitative 

data which can be measured by numerical values (Adams et al., 2007, p.85). Firstly, it 

underlines on testing theories with a deductive approach and exploring the relation 

between theory and research; secondly, it always uses practices and criteria of the 

natural science model, especially positivism; it observes the social reality as an 

objective existence (Bryman & Bell, 2011, p.26-27). 

 

In contrast, the qualitative research only focuses on words rather than quantification in 

the procedure of collecting and analyzing data; it is always adapted to represent the 

reality which individuals experience around the surrounding (Adams et al., 2007, p.26). 

Firstly, it always applies an inductive approach to examine the relation between theory 

and research and emphasizes on forming theories; secondly, it favors to explain and 

understand the social world with individual’s subjective views; finally, it thinks the 

social reality as a creation of individuals (Bryman & Bell, 2011, p.27). The table 1 

shows the differences between quantitative and qualitative methods directly below. 
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Table 1: Fundamental Differences between Quantitative and Qualitative Research 

Strategies 

                                   Quantitative             Qualitative         

 

Principal orientation to the role        Deductive; testing          Inductive; generation of 

theory in relation to research             of theory                  of theory 

 

Epistemological orientation             Natural science model,        Interpretivism 

                                    in particular positivism 

 

Ontological orientation                 Objectivism                Constructionism         

(Source: Bryman & Bell, 2011, p27) 

 

In the research on comparing CAPM and APT, the quantitative method is generally 

applied. For instance, Faff (1992), Cagnetti (2002), Dhankar & Singh (2005), 

Michailidis, Tsopoglou & Papanastasiou (2007), Febrian & Herwany (2010), Dash & 

Rishika (2011) and so on. They collected monthly or weekly stock closing prices as 

their observation data to estimate their specific regressions of CAPM and APT, and then 

they compared real return and expected return of stocks; if the expected return which is 

calculated by statistic tools is much closed with real return, it shows that this model is 

more effective than the other one. It is a very effective and direct method to understand 

and easy to do it, so in our research we also employ this way to clarify the validity of 

CAPM and APT models.  

 

In our thesis, we also use quantitative research strategy like most of previous studies; 

we investigate which one is more effective between CAPM and APT on the Chinese 

stock market, so we need to select observed sample on this market. We calculate the 

theoretical returns according to each one of models firstly. Secondly, we seek out the 

corresponding actual returns and then we compare with the differences between 

theoretical returns and actual returns. Based on the statistic tools and analysis we find 

out which one of theoretical returns is more similar to the corresponding actual return, 

and finally we get our research result about which one of asset pricing models is more 

accurate on the Chinese stock market. Because the quantitative research emphasizes 

quantification in the collection and analysis of data, and it is suitable for positivistic 

epistemology and deductive approach, so we decide to choose it as our research 

strategy.  

 

On the other hand, the qualitative method is not appropriate for our research, because 

the data collection of qualitative research strategy is generally employed through 

interviews or questionnaires, which may lead to incomplete study results in our research. 

In our thesis, we need to collect the daily stock closing prices to calculate observation 

variables and then estimate our specific regressions; our objective data are huge for 

supporting our research. The questionnaires and interviews are not useful for our data 

collecting and testing models in order to answer our research questions and accomplish 
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our research purpose.  

 

2.7 Choice of Research Design 

 

Based on our statements on research strategy above, we discuss the planning research 

design; it is a blueprint for a research method. A research design affords a structure to 

collect and analyze data. To choose research design always reflects author's decisions 

about the priority been given to a range of dimensions of the research process (Bryman 

& Bell, 2011, p.40). 

 

In the research on comparing CAPM and APT models, nearly all of them adopted 

comparative design, which always uses more or less identical methods of two or more 

contrasting cases. It means that when researchers study a social phenomenon, they often 

apply two or more contrasting cases to compare in order to understand better. So this 

kind of design needs two groups to observe the comparable objective data (Bryman & 

Bell, 2011, p.63). It is widely applied in studying cross-culture or cross-nation field to 

explore a number of various differences, but its logic of comparison can be used to a 

various research conditions to form numerous degrees of analysis. In fact, the 

comparative study is essentially two or more cross-sectional studies which are 

performed at the same point of time. The key point of the comparative design is that it is 

the springboard to reflect existing theories through comparing distinct findings which 

come from two or more cases. And it is similar in experimental design in some certain 

characteristics (Bryman & Bell, 2011, p. 65-67).  

 

In previous researches about comparing CAPM and APT, all of them employed 

comparative design, like Sun & Zhang (2001), Nguyen (2010) and so on. In our 

research, we create our specific hypothesis based on previous studies of asset pricing 

models; we mainly use quantitative methods to research our topic with various statistic 

data to analyze the Chinese stock market. On the other hand, we use two models on the 

two Chinese stock boards to compare their expressions; and then we tend to explore the 

differences between CAPM and APT; based on our contrasting findings we try to reflect 

these two asset pricing model theories in our Chinese empirical financial field and give 

some recommendations to the future research. So our research design is comparative 

design with quantitative methods, other designs are not suitable for our study. 

 

2.8 Literature Search and Critique 

 

In this part we mainly introduce how we select related literatures and our critique about 

the sources of literatures; we divide it into three categories below. 

 

2.8.1 Selection of Source 

 

In our thesis, we mainly adopt the secondary literature sources, like books, journals and 
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professional webpage, most of them are searched from the library of Umeå University 

and database from the Chinese stock market. According to the descriptions of Saunders 

et al. (2009, p.68-69), the literature sources mainly contain three categories: primary, 

secondary and tertiary literature sources. In our thesis, we adopted secondary literature 

sources, because it is easier to find than primary literature. And we also used some 

professional webpage to find specific up-date information about our research objectives. 

We employed these secondary literatures to answer research questions and arrive to the 

research purpose.  

 

In order to find these relevant literatures which related to our research, we chose several 

reference databases through website of library of Umeå University, including Business 

Source Premier (EBSCO), Emerald Full text, Science Citation Index (ISI) and Social 

Science Research Network (SSRN); they are the online sources of the library, which are 

powerful search tools to research papers from management, economics, finance, 

accounting, social sciences and international business journals, they also provide 

abstracts or full-text articles, publish information and so on. We also use Google Scholar 

to search relevant and up-date articles, which is an easy and free download online 

research tool. The most of our previous literatures are from journals, because it is easy 

to obtain appropriate previous articles from various business journals which are widely 

and up-data source for researches.  

 

After selecting search tools, we decide our key words or terms for searching relevant 

literature sources. We mainly adopted the following key words: 

 

“The Capital Asset Pricing Model (CAPM) 

The Arbitrage Pricing Theory (APT) 

The Efficient Market Hypothesis (EMH) 

Comparing CAPM and APT 

Liquidity 

Volatility 

Absolute Return 

The Chinese Stock Market” 

 

In our thesis, the relevant previous full-text articles are found from electronic online 

journals through library reference databases. We used textbooks to study two objective 

asset pricing models, CAPM and APT; because the textbooks introduce these two 

models more accurately, completely and clearly. We also adopted methodology books to 

create our theoretical and practical methodology chapters of this thesis; these books are 

found from ALBUM at library of Umeå University. These materials in books are 

gathered from a wide range of topics and are represented in a more ordered manner 

than in journals (Saunders et al., 2009, p.73).  

 

The sample data and specific update information are collected from annual reports and 

database from the companies’ websites. For example, in order to examine three 
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variables of our specific regressions of the models we collected enough amounts of 

stock returns from the website database of Shenzhen Stock Exchange. And the update 

information of Shenzhen Stock Exchange is gathered from its current annual report.  

 

2.8.2 Criticism to Secondary Literature Source 

 

The next step is to evaluate the obtained literatures; it always contains two aspects: the 

relevance and sufficiency of literatures (Saunders et al., 2009, p.92-93). In the other 

words, the scope of review and the value of literature determine the assessing process.  

 

First of all, based on our research questions and purpose we assess the relevance of the 

collected literatures. We select relevant articles from various literature sources by using 

key words or terms, and categorize them according to the publish date, research purpose 

and research conclusions. These articles contain some which study the main academic 

theories in our research area, some articles which have contrasting research conclusions 

with ours, and some articles which include relevant empirical research in our study field. 

These articles have been published in recent years and they can prove that our research 

project is updated and contributes to the development of current research in our study 

field. Unavoidably, we also quoted several articles were published in the 60's and 70's 

in order to describe the development of our research field and they are still cited by a lot 

of researchers, for instance the article risks, Return and Equilibrium: Empirical Tests` 

by Fama and MacBeth in 1973 is cited 1186 times.  

 

Secondly, we need to assess whether we collected a sufficient amount of literatures. We 

know it is impossible to find and read all of the articles in our research field, so we 

chose main writers in our research area on the topic comparing CAPM and APT`. One 

method is to put our research topic into a broader range, while further searches provide 

key references to these items, we have already read (Saunders et al., 2009, p.93). 

Whereas, it is very difficult to complete it in practice since the theories will be updated 

on and on and new research articles will be delivered every day. So we have to restrict 

the searching period and focus and select some relevant articles which are very close to 

our research questions and purpose. But we are sure that our collecting articles are 

reliable, relevant and sufficient for our study.  

 

2.8.3 Selections of Theory and Criticism 

 

In our thesis, we adopt some relevant theories to help us understand the development 

and trend our research field and guide our research direction. In the next chapter, 

theoretical framework, we will discuss these relevant theories which will be examined 

by using data later. 

 

Firstly, we introduce some basic concepts of asset pricing models including Markowitz 

Portfolio Selection Model and Single-Factor model and so on. Because it exists 
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discussion about pricing assets for more than 50 years in the financial field, so there are 

a lot of relevant conceptions and viewpoints of asset pricing models, we need to have a 

clear idea about our research models and clarify the key concepts, we are sure that our 

statements of basic concepts are preliminary knowledge which can help our readers to 

understand our two research models. 

 

Secondly, the Capital Asset Pricing Model (CAPM) and the Arbitrage Pricing Theory 

(APT) are the main research objects and the core role of our research. They are both 

important and fundamental models for asset pricing theories, and our research purpose 

is to compare these two models and answer our research question, which one is better. 

Meanwhile, these two models have own advantage and disadvantage, the voice by 

supporting and no supporting is still lasting till now, in Chapter 3 we will introduce in 

detail. We tend to give investors, managers and policy makers some advices when they 

try to price stocks, we think our research is useful and meaningful for our readers in 

empirical financial field, especially the development of the CAPM and APT models. 

 

The next theory we will discuss is the Efficient Market Hypothesis (EMH). We study 

the Chinese stock market, if this market does not flow EMH, our research cannot be 

demonstrated, because all of models for pricing assets are created under EMH. This 

hypothesis reflect the relation between market information and security prices of 

companies, the prices can change fast to reflect the new public market information, 

although the assumptions of EMH are criticized in the empirical world.  
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Chapter 3: Theoretical Framework 

 

In this part we mainly introduce some basic concepts and theories of two asset pricing 

models – CAPM and APT model; and the Efficient Market Hypothesis which is the 

basis of these two testing pricing models. And then we introduce some previous 

researches in detail in order to present the up-to-date study result and research 

development. We also introduce some fundamental information about the Chinese stock 

market which is the observed objective market in our research; we present background 

of SME and ChiNext Boards on the Shenzhen Stock Exchange in China. Finally 

according to previous studies and characteristics of Chinese stock market we show our 

hypotheses. Most of literatures come from the original articles and their development 

research reports, we mainly use our textbook Investment    (Bodie et al, 2009) to 

explain a several of basic concepts about the relative theories.  

 

3.1 The Basic Concepts 

 

First of all, we introduce some basic concepts and financial terms in order to help our 

readers understand our research field and see our analysis easily. Our thesis mainly 

study the two famous models which both indicate the relationship between risk and 

return in the investment portfolios, so at first we simply present the basic foundation 

theory of portfolio and then we recommend the relative concepts of risk and return; 

because our investment textbook (Bodie, Kane & Marcus, 2009) introduce the various 

concepts of risk and return very systematically we decide to quote this book to show the 

relative concepts simply to let our readers understand easily. In part of CAPM and APT 

we will explain them from their original to current theory development based on a 

number of literature articles.  

 

3.1.1 Return  

 

1. Holding-Period Returns: 

 

On the stock market if you invest one year, first you need to realize the rate of return on 

your investment. Commonly your return of investing base of two sources: 

 

(i). the price per share at the end of year; 

(ii). the cash dividends you will receive over the year.  

 

The sum of these two sources, we called as the holding-period returns (HPR). The 

formula is: 
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HPR=
price Beginning

dividendCash   price Beginning  share a of price Ending 
  

(Bodie, Kane & Marcus, 2009, p.124) 

 

2. The Expected Return (Mean Return): 

 

It is also called as the mean return and it is a probability-weighted average of the rate of 

return in each scenario. It means that the expected return is the possible return on the 

average of a probability distribution for each stock or stock portfolio. We consider it as 

one important telltale factor to measure the accuracy of two models through comparing 

it and actual return. It is always calculated as below: 

 

E(r) =∑p(s) r(s) 

E(r): Expected return or Mean return; 

p(s): The probability of each scenario; 

r(s): The Holding-Period Return in each scenario. 

 

The scenario means that in the different market and finance condition the stock or 

portfolio appears different result of return, for example the return on the bull market or 

bear market and so on (Bodie, Kane & Marcus, 2009, p. 124). 

 

3.1.2 Risk 

 

How to measure the risk in your investment? It is the first question for the investors. In 

the financial field, the risk is defined as the variation of return, in math it is the standard 

deviation of return, labeling as  , and    is called as variance. The standard deviation 

and variance are always used to measure the no-determinacy or uncertainty of stock 

outcomes (return). The formula is: 
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The higher variance means the higher volatility the stock has; it presents the higher risk 

the stock own (Bodie, Kane & Marcus, 2009, p.125). 

 

1. Classification of Risk (Systematic Risk and Firm-Specific Risk): 

 

When investors put their money into the market, they have to face various risks, so they 

always adopt a diversification strategy to avoid potential risk or at least resist total loss. 

Diversifying can lower the level of risk, but some risk cannot be disappearing, we called 

the risk which keeps up even after vast diversification as market risk or systematic risk 

or nondiversifiable risk. On the contrary, the risk that can be eliminated by 

diversification is called unique risk, firm-specific risk, nonsystematic risk, or 
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diversifiable risk (Bodie, Kane & Marcus, 2009, p.195). 

 

2. Risk-Free Rate: 

 

It is the rate you can gain through investing money in the risk-free assets, for example 

T-bills, money market funds or the bank. It is always presented as    (Bodie, Kane & 

Marcus, 2009, p.125). 

 

In empirical practice, investors always utilize various kinds of instruments from money 

market as their risk-free asset in their investment portfolios. Because they think that the 

money market instruments are very safe when the markets arises credit crisis and so on 

(Bodie, Kane & Marcus, 2009, p.168). 

 

3. Risk Premiums: 

 

The difference between expected HPR and risk-free rate is called as risk premiums; it is 

the (expected) reward of investors on the stock market (Bodie, Kane & Marcus, 2009, 

p.125).  

 

The difference between the actual rate of return on an asset and risk-free rate is defined 

as excess return. So the risk premium is the expected value of the excess return (Bodie, 

Kane & Marcus, 2009, p.126). 

 

4. Beta ( ): 

 

Beta is used in the finance field to measure the risk of investment portfolio (Wikipedia, 

2012). It reflects the sensitivity of securities to the stock index, it means when the index 

is up or down 1﹪, the security return will flow to increase or decrease corresponding 

multiple (Bodie, Kane & Marcus, 2009, p.248). We can understand it as a coefficient. 

 

3.1.3 Risk Aversion 

 

1. Fair Game: 

 

We called the risky investment with a zero risk premium as a fair game, it is considered 

as a gamble (Bodie, Kane & Marcus, 2009, p.157). 

 

2. Risk Aversion: 

 

Risk-Averse investors who invested money into a portfolio prefer to reject fair game, 

and from empirical exercises most of investors in the stock market are risk adverse 

(Bodie, Kane & Marcus, 2009, p.167). 

 

We enumerate several basic concepts of risk and returns above, these concepts we will 
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use in descriptions of CAPM and APT in their assumptions and formulas in Chapter 3.2 

and Chapter 3.3, and in our Chapter 5 we also adopt these concepts to calculate and 

analyze our models.  

 

3.1.4 Markowitz Portfolio Selection Model 

 

Before 1952 in the investment field there was a simple common idea about 

diversification, it expressed in one sentence: “Do not put all your eggs in one basket”. 

Harry Markowitz established a formal portfolio selection model in 1952 (Markowitz, 

1952, p.77); it becomes the foundation of portfolio model and in 1990 Markowitz 

earned the Nobel Prize in Economics. His model is also called as Modern Portfolio 

Theory (MPT) and it is model is precisely step one of portfolio management: the 

identification of the efficient set of portfolios, and its nuclear principle is that he thinks 

that most investors are risk averse and when choosing possible investment portfolios, 

they prefer to focus on the mean and variance of return in their one-period investment. 

And their criteria of choice portfolio contain: 1) when the investors expect a fixed return 

which is represented by expected return E (r), they tend to minimize the corresponding 

risk which is shown by return variance   ; 2) when they expect a fixed risk   , they 

also want to(maximize their return .(r) (Markowitz, 1952, p.77-79). So the Markowitz 

model is called as mean-variance portfolio model (Fama & French, 2004, p.26-27) and 

it is also a fundamental investment rule named E-V rule (Markowitz, 1952, p.79). 

 

Markowitz reveals that if a portfolio contains a large number of securities, the 

calculated expected return will be closer to the actual return (Markowitz, 1952, p. 79). 

He also thinks that if investors follow this E-V rule, they will get an efficient portfolio 

which is diversified enough in different industries in order to lower the variance 

(Markowitz, 1952, p.89). And Markowitz considers that his investment rule should be 

used in two aspects: theoretical analyses and actual selecting portfolios (Markowitz, 

1952, p.91). The author also indicates his limitation of research; he just considers the 

second stage in the process of selection of a portfolio not considers the first stage which 

is the basis of observation (Markowitz, 1952, p.91). 

 

Although the Markowitz Model provides a standard or rule for selecting portfolio, it 

does not afford any method to predict the risk premiums which are the main focus of 

investors (Fama & French, 2004, p. 27), so based on Markowitz Model, more and more 

researchers have built some models to forecast returns, the famous model is the Capital 

Asset Pricing Model (CAPM), it is one of research objects in our study. 

 

3.2 The Capital Asset Pricing Model (CAPM) 

 

The Capital Asset Pricing Model (CAPM) is the center predicting model in the modern 

financial economics; it ended the history of no research on the relationship between risk 

and return. It is widely used in numerous applications in finance, economics and 



 

 22 

management fields; it is a very famous and common financial model which is taught to 

finance students in the world. As a finance student, we are familiar with this model and 

we are also interested in it; we try to know its applications on the Chinese Stock Market. 

Before our analysis we need to introduce CAPM and APT models to our readers in 

order to help them to understand them. Firstly, we recommend the Capital Asset Pricing 

Model. 

 

3.2.1 The Assumptions of CAPM 

 

1. Investors can able to borrow or lend funds with a common pure interest rate which 

is always presented with a risk-free rate (Sharp, 1964, p.433); 

 

2. The expectations of investors are homogeneous, they agree on the prospects of a 

number of investments, for example expected values, standard deviation and correlation 

coefficients (Sharp, 1964, p.433-434); 

 

3. Investors are risk-averse and tend to maximize terminal wealth (Black, Jensen & 

Scholes, 1972, p.79); 

 

4. Investors can select portfolios based on the mean and variance (Black, Jensen & 

Scholes, 1972, p.79); 

 

5. Taxes or transaction costs do not exist (Black, Jensen & Scholes, 1972, p.79). 

 

These assumptions of CAPM neglect a lot of real-world intricacies in order to simplify 

his process of calculations, but they are very highly restrictive (Sharpe, 1964, 434) and 

it always has been critiqued by many researchers. But it is the foundation theory in 

predicting the relation between risk and return, and it is always applied by corporations 

for costing in the budget and it is often recommended by professors for asset pricing and 

portfolio structure. 

 

3.2.2 The Formula of CAPM 

 

Combined with the research results of Sharpe (1964), Lintner (1965) provide the 

original formula of CAPM, and he thought that the expected rate of return (   ) on any 

stock can be presented blew: 

 

    =    +       (Lintner, 1965, p.602) 

 

And its own variance can be calculated by   
  =   

   
  +   

  (Lintner, 1965, p.602). 

 

These two expressions above are the basis of CAPM; from that moment more and more 

researchers study and refine them to form the classical formula of the CAPM (Sharpe- 
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Lintner CAPM) below. 

 

The Market Beta is calculated below: 

 

   = 
            

      
 

 

Where: 

cov (     ) is the covariance between asset i and the market. 

  (  ) is the variance of the market. 

(Fama & French, 2004, p.28). 

 

For any asset i, the familiar Sharpe-Lintner CAPM equation can be shown as: 

 

E (  ) =     + [E (  ) -  ]                 i=1,...,N. 

 

Where: 

E (  ) is the expected return of asset i. 

    is the mareket beta on asset i. 

[E (  ) -  ]    is the risk premium, it also equals with E (  ) -    .  

   is the risk-free rate. 

   is the market rate of return. 

(Fama & French, 2004, p.29). 

 

3.2.3 Market Portfolio (M) 

 

Market portfolio M is one of the core concepts in CAPM; the foundation of its 

calculation is based on selecting portfolio. Sharpe (1964) quoted the research result of 

Tobin (1958) to state the two phases of selecting portfolio, including: (1) the choice of a 

unique optimum combination of risky assets; (2) a separate choice concerning the 

allocation of funds between such a combination and a single riskless asset (Sharpe, 

1964, p.426-427). In empirical the investors always set up a portfolio which contains a 

risk-free borrowing or lending rate asset and a single risky tangency investment 

portfolio, through this way they can obtain a mean-variance-efficient portfolio and 

minimize the variance conditions (Fama & French, 2004, p.27-28). To construct a 

market portfolio, the general way is that contains all kinds of trading securities; the 

proportion of each security in this portfolio equals the market value of this security 

divided by the total value of the whole security market.  

 

CAPM is operating by itself but some researchers critiqued CAPM because its selecting 

market portfolio has various problems so that its prediction of return is not accurate. 

The selecting market portfolio is still debated in the academic field and till now there is 
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not an accepted result about this controversy, so in our study we respect and adopt the 

original concept of the market portfolio to research the application of CAPM in China. 

 

3.2.4 The Security Market Line (SML) 

 

In the stock market, most of investors consider their rewards from investing stocks; the 

reward is also called as a risk premium, according to the principle of CAPM, for any 

security i, the risk premium of security i is expressed as [E (  )-  ]; and it can be 

showed as a linear function between risk represented as   and the market risk premium 

expressed as [E (  ) -  ]    (Fama & French, 2004, p.28). According to this 

relationship we can draw it as below directly and graphically, the line is called as the 

security market line (SML).  

 

Figure 1: The Security Market Line 

(Bodie, Kane & Marcus, 2009, p.289) 

 

The security market line is the graphical expression for CAPM, it is visualized to show 

the implications of CAPM and the main components consist of CAPM; it also reflects a 

linear relationship between stock return and risk. From the figures we can directly know 

the slope of SML is equal to [E (  ) -  ] and   only reflects the systematic risk 

because the diversified portfolio of CAPM eliminates all of non-systematic risks 
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(Sharpe, 1964, p.438-442). The returns which are on this line are the theoretical fair 

expected return; any return which lies on under or above SML is mispriced.  

 

3.2.5 The Merit and Demerit of CAPM 

 

From the CAPM comes into the world, it is widely used in various finance and 

economics fields and till now the academic debate around it is lasting; some researchers 

say it is good and it has many special virtues but others say no, based on discussions 

and arguments from some financial websites we summarize its advantages and 

disadvantages, we show them below: 

 

1. Merits of CAPM: 

 

Firstly, CAPM only considers the systematic risk and constructs a linear function 

between market risk ( ) and the expected return of security E (  ), the firm-specific risk 

is not included in its equation of model. For the investors and managers, it is easy to 

understand and simple to use, so CAPM is thought as "reasonableness." 

 

Secondly, it can be tested in an empirical world to forecast the price of individual 

securities. In US stock market, investors and researchers always use S&P 500 index to 

stand for market and the 3-month T-bill rate to represent the risk-free rate. In other 

countries they mainly use the local market index and appropriate short-term financial 

tools to lower risk asset. Although some studies have criticisms on its representativeness 

for market and risk-free rate of return, CAPM is still applied in a number of fields and 

its outcomes will be made better through more suitable proxies and more accurate 

mathematic ways. 

 

(Ehow, 2012) 

 

2. Demerits of CAPM: 

 

At first, the CAPM has also some shortcomings; most of opponents’ articles claim that 

its assumptions ignore the real economics and finance conditions, for examples the 

various kinds of taxes, a number of costs about trading and so on; its assumptions about 

risk-free rate and the market rate arouses controversy in the academic field because in 

real world investors cannot borrow or lend risk-free rate assets.  

 

Then, CAPM studies a single-period time horizon which is usually one year. But for 

long-term investing, it is inconformity for making investing decisions by firm managers. 

 

Thirdly, the CAPM ignores the unsystematic risk which is also called as firm-specific 

risk. Although it simplifies the calculation, some researches clarify that a part of 

inaccurate results come from the unsystematic risks.  
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(Ehow, 2012) 

 

3.2.6 The Derivatives of CAPM 

 

Sharpe (1964), Lintner and Mossin (1965) created the Capital Asset Pricing Model 

together, based on their study results more and more researchers built a number of 

versions of CAPM. For example, the Intertemporal Capital Asset Pricing Model 

(ICAPM) was recommended by Robert C. Merton in 1973 which is mainly used to 

predict the distribution of variation in future returns. This model was set up 

consumer-investor behavior and the period of investment is intertemporal. The 

intertemporal investors always make a long time investment decision with hedging 

portfolios, for ten years and the assumptions are built on perfect and well-developed 

capital markets and its core view (Merton, 1973, p.868-870). The drawback of this 

model is that its continuous-time methods cannot be easy to understand so the CAPM is 

more popular than ICAPM (Fama, 1996, p.442). 

 

In 1979 Douglas T. Breeden established the Consumption-based Capital Asset Pricing 

Model (CCAPM) which is thought as an expansion of CAPM. It also adopts the 

continuous-time economic framework like ICAPM which permits stochastic investment 

opportunity. It reflects a multi-good world with aggregate real consumptions, but it is 

easy to examine and understand because it uses a single beta to represent a specific 

variable (Breeden, 1979, p.266). Breeden, et al. demonstrated that the performances of 

CCAPM are the same with the standard CAPM (Breeden, et, al., 1989, p.231). 

 

The Conditional CAPM was published by Pettengill et al. in 1995 which proposes a 

conditional relationship between betas and return. This model supposes that if the 

realized risk premium is positive the relationship between beta and the return shows 

positive; and if the realized risk premium is negative, the relationship between them is 

also negative. Its research results reveal that beta can be used to measure the market risk 

continually (Pettengill et al., 1995, p.115). This model performs a good job comparing 

with unconditional models in the UK market (Fletcher & Kihanda, 2005, p.2995); but 

one research show that both the conditional CAPM and unconditional CAPM 

performance poorly in explaining asset-pricing anomalies (Lewellen & Nagel, 2006, 

p.290). 

 

Except these three main and popular versions of CAPM, there exist a number of other 

versions, for instances: Before-Tax Constrained Borrowing Versions of the CAPM was 

created by Lintner (1965), Brennan (1970), Black (1972) and Fama (1973); After-Tax 

Versions of the CAPM was presented by Brennan (1973), Litzenberger and 

Ramaswamy (1979); The Three Moment Version of the CAPM was developed by 

Rubinstein (1973) and Kraus and Litzenberger (1976), which indicate the relationship 

between risk premiums, betas, and systematic skewnes; Solnik (1974) created the 

International CAPM which consider the foreign currency risk in stock market for 

international investors; GARCH CAPM was proposed by Najand & Griffith in 2007, it 
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is Generalized Autoregressive Conditional Heteroskedasticity of zero-beta CAPM 

version. GARCH-CAPM is used to estimate the conditional volatility of stock returns. 

 

3.3 The Arbitrage Pricing Theory (APT) 

 

The arbitrage pricing theory is also very famous financial model in the world, like 

CAPM it is a common model for pricing security too; and it expresses the linear 

relationship between expected return of a security and macro-economic risk factors 

(Roll & Ross, 1980, p.1073-1074). In theory, APT is similar with CAPM, they are both 

pricing asset models and they both indicate the relationship between risk and return; in 

practice, APT is multiple factors model but CAPM is a single factor model. 

 

3.3.1 The Concept of Arbitrage 

 

The exploitation of security mispricing in such a way that risk-free profits can be 

earned is called arbitrage. It means that when the market is inefficient, the arbitraging 

activities earns a positive return through buying and selling overestimating or 

underestimating assets, but it does not increase any extra risk and excess investments. If 

the actual world allows for arbitraging, its outcomes will result in market balancing 

again and then there is no chance to arbitrage and the pricing of security will regress to 

an equilibrium which is consistent with the fundamental of capital market theory (Bodie, 

Kane & Marcus, 2009, p.319).   

 

A simplest example of an arbitrage chance will be occur when one stock trade on two 

different stock exchanges, so there is a difference price on the same stock. If the 

investors use this point to buy and sell this stock on the two stock exchanges, they may 

earn money on it, we call this the arbitrage. Till the different prices tend to be the same, 

the investors stop the arbitrage (Bodie, Kane & Marcus, 2009, p.325).   

 

3.3.2 The Implication of Arbitrage Pricing Theory (APT) 

 

Although the CAPM is the fundamental basis for pricing asset, it is always attacked by 

some researches, because they think that CAPM has some principal reasons, including it 

requires its market portfolio need to include all assets which contain both financial and 

non-financial companies, but in empirical financial tests just only a part of them is 

observed and calculated (Keith, 1998, p.164); and the CAPM just tests a single period, 

for a wide range of observation period especially multi-period, it cannot hold (Roll & 

Ross, 1980, p.1074). So in 1976 Ross built the Arbitrage Pricing Theory (APT) to 

overcome the drawbacks of CAPM. The APT model does not require that the market 

portfolio be mean variance efficient; and it can hold in both the multi-period and single 

period cases (Roll & Ross, 1980, p.1074). 

 

The APT model always expresses as below: 
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E (  ) =    +        +        + ···+        

   : is the risk premium of the factor k;  

  : is the risk-free rate; 

   : is the sensitivity of the     asset to factor k and it is also called as factor loading. 

 

Like CAPM, this equation shows the linear relationship between the expected return of 

asset and its sensitivity to factor k, based on some demands:  the market is completely 

competitive and the number of factors is always less than the number of total assets 

(Roll & Ross, 1980, p.1074). So the core idea of APT is that just only a few systematic 

risk factors influence the securities long-term returns (Dimson & Mussavian , 1999, 

p.1758). 

 

The most important characters of APT is a factor model, unlike CAPM which is a single 

index model, the APT model contains multiple factors to stand for a various elementary 

risks in the economic and financial world. The APT model has one similar point with 

the multiple betas of ICAPM (Merton, 1973), it adopts a number of measures of 

systematic risk; each measure captures the sensitivity of the asset to the corresponding 

pervasive factor (Dimson & Mussavian , 1999, p. 1759). So the APT is a multifactor 

model and the various factors would come from our own business cycles will influence 

the stock returns, for example: interest rate fluctuations, inflation rates, oil prices money 

supply and so on (Chen, et al., 1986, p.383; Iqbal, et al., 2012, p.839 ). 

 

As we stated in the Introduction, the APT model has a fault compared with CAPM 

model, the author did not give one or any determinate risk factor in his mathematical 

equation. So the selecting suitable factors is the first task when the researchers study it, 

some articles proposed their own list of factors to document the validity of APT and 

then they support the idea of APT is more effective in predicting stock price than CAPM, 

for example: 

 

One of the earliest empirical studies for choosing factors of APT, by Roll and Ross 

(1980), they used factor analysis to infer the number of factors according to their data 

on stock returns. They built their own formula of APT, which contains five factors; their 

research results showed that in the U.S. stock market there are at least four priced 

factors affect the stock returns (Roll & Ross, 1980, p.1086-1093). 

 

Other alternative analytic techniques for analyzing factors are to adopt specific observed 

macro-variables as the testing risk factors. The first research with using observed factors 

is Chen et al. (1986). They chose five macro-variables including: 

 

IP=% change in industrial production 

EI=% change in expected inflation 

UI=% change in unanticipated inflation 

CG= excess return of long-term corporate bonds over long-term government bonds 
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GB= excess return on long-term government bonds over T-bills 

 

They thought that the expected future dividends of stocks would impact the price of a 

stock, so they chose these five factors above which could influence dividends 

systematically. 

 

For a holding period t, this five-factor model of APT reflects the returns of security as: 

 

    =    +         +         +         +         +         +     

 

This equation is also called as security characteristic line (SCL), its function is similar 

with security market line (SML) for CAPM, to estimate these five betas we can 

calculate the multiple regression of stock return on these macroeconomic factors for 

each period and     can be considered as residual variance which is used to calculate the 

unsystematic risk and some researchers also advise other macro factors. 

 

There is a very interesting phenomenon to note that after considering for these 

macro-variables, the stock market index cannot affect on the average individual stock 

returns; and the change of oil prices has no additional influence on the prices of stocks 

(Dimson & Mussavian, 1999, p.1760). 

 

3.3.3 The Merit and Demerit of APT 

 

The advantages of APT are obvious: 

 

1. The APT model has less restrictions in its requirements of individual portfolio than 

CAPM and its assumptions are more flexible than CAPM; 

 

2. The APT model provides the information of potential arbitrage chance for 

arbitrageurs in the world; and it is promoting the prices return to a rational level 

indirectly; 

 

3. The APT model overcomes the CAPM disadvantages on scope of risk factors, 

instead of the single risk factor model which is used by the CAPM, the APT model 

uses a wide range of macroeconomic risk factors list, so the core idea of APT is 

more suitable for empirical world; 

 

Like a coin has its pros and cons, the APT model has also its disadvantages: 

 

1. The biggest demerit is to identify the specific risk factors of APT model, we know 

the essence of APT is that it use multifactor model to express the relationship 

between expected return and risk. But it is very difficult to select risk factors based 

on specific stock markets in the world because of the various differences of financial 

conditions, so sometimes even though the financial professors cannot choose the 
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suitable risk factors; 

 

2. The complex calculation is also an obstacle for APT model, the more factor 

sensitivities you need to estimate, the more work for calculation you have to do, so 

facing the huge statistic work some managers always do not choose an APT model 

to predict the stock returns; 

 

3.3.4 The Derivatives of APT 

 

Like CAPM has a lot of versions, the APT has also derivative, like Solnik extended the 

APT model to the international capital markets in 1983, is called as an International 

Arbitrage Pricing Theory (IAPT), which always tests international factors, for example 

foreign currency, domestic currency, exchange rate and so on (Abeysekera & Mahajan, 

1990, p.761). In this part we introduce a very famous derivative of APT, namely 

Fama-French Three Factors Model. Based on the idea of it, we finally decide to choose 

three different factors to test our APT model on Chinese stock market. 

 

As we stated previously, the choosing suitable factors in APT model is the largest 

problem for application in the world, so some researchers provide some idea to solve it 

and construct new formulas to make APT model specific. Except the approach of Chen, 

Roll and Ross (1986) we introduced in 3.3.2, there is an alternative method to appoint 

macro-factors as a symbol for systematic risk through using firm characteristics to 

represent the proxy of systematic risk based on the empirical experiences. The 

standpoints for selecting factors are according to the past data and proofs which are 

considered as to forecast returns well and have a good capability to capture the risk 

premiums. According to this idea for selecting risk factors, Fama and French built Three 

Factors Model in 1990s. It can be expressed as below: 

 

   =    +        +           +           +     

 

SMB = Small Minus Big, i.e., the return of a portfolio of small stocks in excess of the 

return on a portfolio of large stocks. It presents a proxy of the derivative of 

firm-size factor. 

HML = High Minus Low, i.e., the return of a portfolio of stocks with a high 

book-to-market ratio in excess of the return on a portfolio of stocks with a low 

book-to-market ratio. It stands for the derivative of book-to-market ratio. 

Mt stands for the market index to capture the systematic risk which is from 

macroeconomic factors. 

 

(Fama & French, 1996, p.55-56) 

 

Informal, Three Factors Model is similar to Chen, Roll and Ross (1986) equation with 

five factors; the biggest difference is Three-Factor model used two firm-characteristic 

factors including firm size and book-to-market ratio, but Chen, et al. (1986) applied five 
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macroeconomic variables to stand for the systematic risk. 

 

In our thesis we do not study the Fama-French Three Factor Model on the Chinese 

Stock Market, we just only borrow its standpoint of theory, it means that we can choose 

three different firms-specific factors based on the particular financial conditions on the 

Chinese stock market, on the part of Practical Methodology we introduce these three 

factors and the reasons we chose them.  

 

We do not select firm size and book-to-market ratio because there is argument about 

these two factors in the financial field, Fama and French (1995) claimed that these two 

variables can reflect the sensitivity of changing stock well but some researchers pointed 

out that for explaining long-run returns on the new issues, size is generally insignificant 

and book-to-market is negative and significant (Hahn, 2011, p.95). Berk (1995) and Fan 

& Liu (2005) demonstrate that size and book-to-market ratio reflects a combination of 

different economic mechanisms that are misspecified in the expected return process 

(Berk, 1995, p.275; Fan & Liu, 2005, p. 503). Based on the Australian stock market, one 

research also shows that size and book-to-market are misspecified proxies for the 

market risk (Kassimatis, 2008, p.145). The book-to-market ratio does not show to be 

bound up with financial distress risk (Huang, et al., 2013, p.315). And one research 

shows that there is also a different explanation about size effects on the various stock 

markets (Black, 1993, p. 8), so we decide to give up firm size factor and book-to-market 

ratio. Because except for the reason of misspecified market risk, we also note that the 

book-to-market ratio is a yearly variable date which is suitable for studying a long-term 

period database, our research objectives are daily variable date and our study duration is 

only one year, so the book-to-market ratio is not appropriate for our research, so we also 

abandon the book-to-market ratio to study our APT model. 

 

3.3.5 The Similarities and Differences between CAPM and APT 

 

The similarities between CAPM and APT: 

 

1. The research purpose of these two models is to decide which factors are consisting 

of an investment portfolio. Both of them are methods of exploring the relationship 

between investment risk and potential returns on equity markets and they all use 

risk-free rate as a part of its formula; 

 

2. They both use a formula to measure returns in order to find which kinds of outcome 

need to be yielded in investing actions; 

 

The differences between CAPM and APT: 

 

1. APT allows more than one risk factor, it is multifactor model. But CAPM just have 

only one factor. So CAPM is simply for investors, managers and so on, the 

researchers prefer to choose APT because it satisfies the conditions of the empirical 
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world; 

 

2. APT expound and prove that any market equilibrium should be without arbitrage 

profits and each equilibrium will be expressed as a linear relation between every 

expected return and responding factor sensitivity ( Roll & Ross, 1980, p.1073). The 

various factor sensitivities of the APT model depend on the changing of individual 

stocks, but the factor sensitivity of CAPM is a beta which is an indicator of risk 

between stock and whole market, so the beta of CAPM is always thought as the 

multiple of market risk (beta=1); 

 

3. Because the different base of factor sensitivities, in the APT model the market 

portfolio does not play a very particular role. But we know in the CAPMA model, 

the market portfolio always affects the accuracy of measurement. So the CAPM 

expression uses the expected return of the market but APT uses the expected return 

on risky assets and the risk premium of some macro-economic factors and 

company-specific factors ; 

 

4. The CAPM is the fundamental of asset pricing models but the perfect market 

assumptions are not according to the financial conditions of the real world. The APT 

model carries forward the idea of CAPM theory and adds realistic financial 

conditions into its model. 

 

3.4 The Efficient Market Hypothesis (EMH) 

 

In this part we recommend the theory of market efficiency because it is a fundamental 

financial hypothesis for studying asset pricing models on the financial market and 

almost all of asset pricing models are built on its hypothesis, so we introduce its basic 

information in this part and state our viewpoint on the EMH of Chinese stock market 

which is our research objective, because if the Chinese stock market is unsupported for 

EMH our research cannot be carried on. 

 

3.4.1 The Concept of EMH 

 

We can simply understand that EMH considers that the financial markets are 

informational efficient. It means that in this market, the available information about 

firms fully reflects the securities prices, and the prices can also vary very fast to reflect 

the new public information. In short, the informational efficient market reflects the 

relationship between information and firms' security prices. Under this efficient market, 

no one can consistently get excess returns above the average market returns, in addition 

to chance (Fama, 1970, p.383). 

 

3.4.2 The Assumptions of EMH 
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There are mainly three market conditions to make the market efficient, they are (Fama, 

1970, p.387): 

 

1. There are no transaction costs in trading securities; 

 

2. All of the market participants can get all available information about firms in free; 

 

3. They also agree that the meaning of current prices expresses the current information, 

and the current prices also explore the allocation of future prices of equities. 

 

These three market conditions ensure that the security's price can fully reflect all 

available information about firm securities. Although the author of EMH thought that 

these assumptions could not be suitable for empirical exercises, they could simplify the 

financial conditions when the researchers study markets (Fama, 1970, p.387). 

 

3.4.3 The Forms of EMH 

 

Now, we will introduce three main versions of EMH in the financial fields. These forms 

are different on their own ideas of the meaning of term “all available information”. 

 

1. Weak-Form EMH: 

 

The weak-form efficient market hypothesis is also called as the random walk hypothesis 

which claims that successive returns are incorrelate (Areal & Armada, 2002, p.93). We 

can understand weak-form EMH in one sentence: it claims that the securities prices can 

fully reflect all past publicly available information about firms. The information 

contains the history of past prices, trading volume, short interest and so on.  

 

This kind form of EMH means that the trend analysis is unsuccessful; the future price 

movements can be predicted under this hypothesis. It means that the investors cannot 

earn remarkable returns based on technical analysis to check the historical prices (Fama, 

1970, p.389). 

 

2. Semi Strong-Form EMH: 

 

It states that the prices can both reflect all past available information and change 

immediately to reflect the new current public information of firms under this form of 

EMH. Such current information contains: fundamental data on the firm's product line, 

quality of management, balance sheet composition, and patents held, earnings forecasts, 

accounting practices and so on (Fama, 1970, p.404). 

 

3. Strong-Form EMH: 

 

In short, the strong-form EMH can be understood that the prices can immediately reflect 
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current public information and even hidden information of firms. This version of the 

EMH is very extreme, because it thinks that the hidden information which only a few of 

the insiders of firms know can be reflected by the stock prices. Like the board members 

can realize some realistic information of firms before public to society (Fama, 1970, 

p.409).  

 

In sum, the Efficient Market Hypothesis cannot ensure that there is no uncertainty in the 

future, the EMH just only simplify the financial markets which may not often hold true. 

This market is efficient for the most of investors practice in the empirical world.  

 

3.4.4 The Previous Studies on EMH 

 

In the European countries, Chun (2000) investigated Hungarian equity and voucher 

markets using an array of time-series test, the research evidences show that its markets 

are remarkably efficient and his results indicate that these markets follow the random 

walk model through variance ratio tests (Chun, 2000, p. 1174). Areal & Armada (2002) 

study the efficiency of the Portuguese stock market through using three methods 

including variance ratios, ordinary least squares regressions and weighted least squares 

regressions, the authors mainly adopted 10 stock indexes daily data from January 1983 

to November 1996 by using traditional parametric and non-parametric tests. In the 

process of calculation they used nominal, real and excess returns to compute the 

corresponding longer horizons. Their study results show that different methodologies 

and tests affect the effect's significance and sensitivity and the Portuguese stock market 

can not reject the weak-form EMH (Areal & Armada, 2002, p.93-96). Borges (2010) 

tests the weak-form market efficiency based on daily and weekly data of several stock 

market indexes in UK, France, Germany, Spain, Greece and Portugal. The author use 

runs test and variance ratio tests to examine these 6 stock markets from January 1993 to 

December 2007. He found a mixed research result one EMH: 1) daily data of Portugal 

and Greece rejected EMH because first-order positive autocorrelation in their returns; 2) 

weekly data of France and UK rejected EMH since the presence of mean reversion in 

their data; 3) the tests of Germany and Spain supported EMH and these two countries 

are the most efficient markets (Borges, 2008, p.711). Although studying the efficiency 

of the same stock market, Portuguese stock exchange, Areal & Armada (2002) and 

Borges (2010) obtain a completely opposite study result. We think that different 

observation periods and statistical ways maybe lead to opposite research results. Areal 

& Armada (2002) also consider that the evidence of market efficiency is very sensitive 

to the methodology used and the significance tests performed (Areal & Armada, 2002, 

p.93). 

 

In Asian countries, Cheung & Coutts (2001) tested the Hang Seng Index on the Hong 

Kong Stock Exchange using variance ratio tests with both homoscedastic and 

heteroscedastic error variances. They collected 3561 observation daily closing prices 

from 1 January 1985 to 30 June 1997 and their empirical results show that an Index of 

Hong Kong stock exchange follows random walk model and this market is a weak form 
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efficient (Cheung & Coutts, 2001, p.407-409); Ryoo & Smith (2002) analyzed the 

Korean stock market from March 1988 to December 1998 using multiple variance ratio 

tests. They selected a daily sample of the 55 listed stocks which covered a wide range of 

industries and they found that the Korean stock market follows a random walk because 

the Korean government relaxed the limits of stock prices (Ryoo & Smith, 2002, p. 

545-548); Buguk & Wade Brorsen (2003) test the efficiency of Istanbul stock exchange 

using its weekly closing prices of composite, industrial, and financial indexes. The 

authors adopt 4 tests including ADF unit root, GPH fractional integration, LOMAC 

variance ratio, and rank-based and sign-based variance ratio tests. Their study results 

reveal that the first three tests can not reject EMH and their effects are consistent with 

Kawakatsu Morey (1999) which supports the random-work of Istanbul stock exchange 

(Buguk & Wade Brorsen, 2003, p.589); 

 

We found that most of previous studies of EMH based on developed countries, but we 

also found some researches study the emerging markets, for example, Karemera et al. 

(1999) investigated 15 emerging markets including Argentina, Brazil, Chile, Hong 

Kong, Indonesia, Israel, Jordan, Korea, Malaysia, Mexico, Philippines, Singapore, 

Taiwan, Thailand, and Turkey. They used the multiple variance-ratio tests to examine 

the stochastic properties of equity returns from January 1986 to May 1997 and their 

study results support that most of these emerging markets followed the random walk 

model and they cannot reject weak-form EMH (Karemera et al., 1999, p.171-176). And 

their findings are consistent with a study of Chow et al. (1996), which tested US and 21 

international equity market indexes, most of them are developed countries, just only 4 

developing countries; they used these 22 countries monthly data from July 1962 to 

December 1990 (Chow et al., 1996, p.187-189); and their empirical results showed that 

most of them were weak-form efficient (Chow et al., 1996, p.191). 

 

Focus on the Chinese stock market, we found that earlier studies revealed that the 

Chinese stock market was not efficient, for example Lee, et al. (2001) tested daily data 

of Shanghai A Index, Shanghai B Index, Shenzhen A Index and Shenzhen B Index from 

December 12, 1990 to December 31, 1997 using variance ratio test; their study result 

showed that both Shanghai and Shenzhen stock exchanges rejected EMH because they 

did not follow the random walk hypothesis (Lee, et al., 2001, p.527; p.542); Balsara et 

al. (2007) investigated the daily stock prices of all A-share and B-share which were 

trading on both Shanghai and Shenzhen stock exchanges from 19 December 1990 to 27 

June 2005. They mainly used variance ratio test and found that both Shanghai and 

Shenzhen stock exchanges rejected the random walk null hypothesis, it means that the 

Chinese stock market is not efficient (Balsara et al., 2007, p.43-46). 

 

But we also found some studies prove that it is efficient recent these years, for example 

Hung (2009) reveals that Shanghai A-share stock market support for weak-form EMH 

during 5 April 1996 to 30 December 2005 although the B-share does not because there 

are investment restrictions on B-share market in that period (Hung, 2009, p.843); On 19 

February 2001, the B-share stock markets were opened to the Chinese domestic resident 
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investors and then the Chinese government allowed a limited opening of A-Shares 

trades to the foreign investors, Lu et al. (2007) found that from these regulatory policy 

changes improve the efficiency of the Chinese stock market (Lu et al., 2007, p.309); 

Similarly with results of Lu et al. (2007), Fifield & Jetty (2008) also shows that the 

Chinese market efficiency has been improved by changing regulatory and A-share 

market expresses more efficient than B-shares market from 1996 to 2005 (Fifield & 

Jetty, 2008, p.247); Comparing before and after the reform of split share structure in the 

Shanghai and Shenzhen stock market from 4 January 2003 to 17 December 2007, some 

researchers reveal that after this break point of reform (18 May 2005), the Chinese stock 

market has reached the weak-form efficiency (Li & Zhang, 2011, p. 1061-1064), 

although before 2005 the Chinese stock market did not follow EMH (Seddighi & Nian, 

2004, p.785); Fang & Jarrett  (2011) investigate the EMH of Chinese A shares before 

the financial crisis (2002-2006) and during the crisis (2007-2008), they demonstrate that 

both Shanghai and Shenzhen markets appeared weak-form EMH but before the crisis 

they did not (Fang & Jarrett, 2011, p.456); Wen et al. (2011) tested the efficiency of 

Chinese A-share market, they investigated China Securities Index 300 (CSI 300) which 

is set up on 16 April 2010 and designed by China Securities Index Co., Ltd, which 

covers above 70% of the market capitalization of China market. They took an observed 

sample from 16 April 2010 to 21 March 2011 using cointegration analysis tests and 

their study result can not reject expectation EMH (Wen et al., 2011, p.252-254). 

 

We found that some different previous study results about EMH may be attributed to 

different observation periods, different sample ranges and different statistical testing 

ways used. We choose Shenzhen stock market, which becomes more and more efficient 

based on multifractal detrended fluctuation analysis (Wang et al., 2009, p.271). We tend 

to study the performance of Shenzhen A-share market from September 1, 2009 to 

August 31, 2010; this observation period is after the financial crisis and this period is 

also after changing regulatory of trading Chinese stock market and reform of the split 

share structure, our research financial conditions support that our research consists with 

EMH on the Chinese stock market theory. So we suppose that our two objective stock 

boards are efficient, at least they support weak-form EMH. 

 

3.5 The Literature Review 

 

In this part, firstly we introduce the current studies in these two asset pricing models to 

show their direction of development; and then we mainly demonstrate the previous 

studies on comparing CAPM and APT from two aspects, one aspect support that APT 

model is better than CAPM, another one takes the opposite view. 

 

3.5.1 The Developments and Arguments for CAPM and APT 

 

In the chapter 1.1 Research Background part, we introduced the background of CAPM 

and APT, and we mentioned some derivatives of CAPM and the arguments among them; 
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because our thesis does not study the derivatives and arguments of CAPM, we do not 

tend to discuss this topic deeply again in this Chapter. And we also do not repeat articles 

which we mentioned the arguments of studying CAPM in UK, Thailand, Korean, 

Taiwan, Hong Kong, Malaysia and Philippines during the various observational periods 

in Chapter 1.1. In this chapter we state some new arguments about CAPM or APT, 

which we did not mention in Chapter 1.1. We hope our readers can understand the 

development of the CAPM and APT more profoundly. 

 

For the APT model, it also has its derivative versions, like IAPT and Fama-French 

Three Factors Model we mentioned in Chapter 3.3.4 The Derivatives of APT. We found 

that more and more people like APT to practice in financial markets, for example on UK 

market some studies revealed that the banks were preferred to choose APT than CAPM 

(Clare, 1995, p.1147). And in Pakistan Stock market some authors implicated the 

Pakistani investors to move from CAPM to APT, the authors adopted four 

macro-factors (inflation, exchange rate, money supply and oil price) to test 26 

companies traded on Karachi Stock Exchange (KSE) from 2004 to 2008, and they 

revealed that the APT model is efficient for predicting the future stock returns (Iqbal, 

Khattak, Khattak &Ullah, 2012, p.839). 

 

Some researchers have shown that the APT model is a better model than other models, 

such as some studies revealed that the APT model is better than CAPM for indicating 

the asset risk and estimating the expected return of electrics and natural gas companies 

traded in New York and American Stock Exchanges from 1971 to 1979 (Bower, Bower 

& Loguie, 1984, p.1041). And some researchers showed that the APT model is better 

than the Market Model (MM) and the Quadratic Market Model (QMM) through testing 

23 Australian Industry Equity portfolios from January 1988 to October 1996 (Josev, 

Brooks & Faff, 2001, p.157). 

 

On the other side some findings did not support APT in some markets, for example 

some researchers showed that no evidence reveals the validity of APT in pricing UK 

stocks which had been trading on the London Stock Exchange (LSE) from January 1971 

to December 1982 (Abeysekera & Mahajan, 1987, p.377). And other researchers 

revealed that the APT model is not effective in predicting the stock returns in the 

Pakistan stock market through analyzing 37 companies traded on Karachi Stock 

Exchange (KSE) from January 2000 to 2004, they mainly used for macro-factors to test 

the APT model including Money Supply, Interest Rate, Industrial Production and 

Foreign Exchange Rate and claimed that CAPM is effective in their study (Anam & 

Naeemullah, 2013, p.78). 

 

For CAPM we also found some researcher support that CAPM is a good model, for 

instances in the Karachi Stock Exchange (KSE) some researchers studied 387 firms 

which are covered 30 different industry sectors from 2004 to 2011, they mainly used the 

Paired sample t-test to study the different between actual and expected returns and their 

findings support that the CAPM can predict expected return on short-term investments 
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more accurately (Syed et al., 2011). 

 

And we found some studies are opposite for CAPM, one research claimed that the 

CAPM is invalid for UK stock market, the author selected 39 stocks traded on the 

London Stock Exchange from January 1980 to February 1998 to test the hypotheses of 

CAPM and obtained that beta is compatible to CAPM but the CAPM performance 

weaknesses (Nikolaos, 2009, p.1-3). Some authors stated that their findings cannot 

support the basic theory result of the CAPM in Indian stock market, they examined 

monthly stock returns of 278 companies of BSE 500 Index traded on the Bombay Stock 

Exchange from January 1996 to December 2009, and their research rejected the 

hypotheses of CAPM and oppose CAPM (Choudhary & Choudhary, 2010, p.127). 

Some researchers revealed that the CAPM is not valid, they tested all of the Cement 

companies traded on the Karachi Stock Exchange (KSE) from January 2004 to 

December 2009 and used monthly stock returns to examine the regression of CAPM 

and they found that the CAPM cannot provide accurate returns and the residual risk 

cannot affect the expected returns (Rizwan et al., 2013, p.66-74). We found that in the 

financial field of studying CAPM, most of the researches are opposite for CAPM, like 

Nagel et al. (2007), Abdymomunov & Morley (2011) and so on. And we also found that 

studying the same model in the same stock market, different authors and different 

studying period lead to different research result, like Pakistan Stock Market; and more 

and more researchers claim that APT is better than CAPM.  

 

Next we introduce 8 articles which are comparing CAPM and APT in details, we divide 

them into two kinds, supported APT is better than CAPM and unsupported APT is better 

than CAPM. Each part we mainly introduce their data, research methods and study 

result; our aim is to understand their objectives, process and comparing methods in 

detail in order to get some references about this field. Based on these previous 

comparing ways and their specific results, we think how to select a suitable comparable 

way with the Chinese stock market, these eight articles give us some inspirations.  

 

3.5.2 Empirical Researches Which Are Unsupported APT Is Better Than CAPM 

 

In this part we introduce two articles which claimed that APT does not perform better 

than CAPM in Greek and Indian Stock Market. Please note that in our 8 articles which 

are stated in details in part 3.5, we found two different researchers which studied CAPM 

and APT in the Indian Stock Market obtained opposite study results, in our conclusion 

part we relate to these articles to compare our study in China. We analyze their data, 

method and findings to understand their studies. 

 

3.5.2.1 The Greek Stock Market 

 

Commonly almost of previous studies for comparing CAPM and APT show that the 

performance of APT is better than CAPM, but we found that this research found that the 
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CAPM model performs better than the APT (Michailidis et al., 2007), we are interested 

in how they test these two models and why they obtain this result, we think it is a very 

seldom research result in this financial field, it is worth to review for our thesis and 

maybe it can give us some inspiration in our research. 

 

Data: 

 

The authors tested the monthly stock return data of Athens Stock Exchange (ASE) from 

January1997 to December 2003, total 100 continuously trading stocks on ASE. The 

authors thought that the feature of this research period is its varying return volatility 

which is the base of their conclusion.  

 

They excluded financial firms because their high leverage, they thought that higher 

leverage is more likely to indicate distress. Based on the criteria of trading volume, they 

excluded some stocks which are has small trading volumes or do not trade regularly and 

they divided sample stocks into small, middle and big size stocks. The sample 

companies have a large portion of market capitalization and average stock trading 

volume for ASE. 

 

Methodology: 

 

For the test of CAPM, they examined the CAPM equation below: 

 

   =  +      +    

   : The return on asset i in period t; 

   : The return on the market portfolio in the same period; 

  : The estimate of systematic risk; 

  : is expected to be (1- )  ; 

   : An error term with E(   )=0, representing a residual risk. 

 

The authors used the ASE Composite Share Index to stand for the market portfolio and 

they combined using monthly stock return to calculate the beta of each stock. 

 

For the test of APT, they tested the APT equation below: 

 

   =    +      +      +............+      +    

   : The return on asset i in period t; 

   : The value at time t of the mean zero factor j common to the returns of all assets; 

   : The estimated reaction coefficient of asset i to factor j; 

   : The estimated return of asset i when all     values are zero; 

   : An error term with E(   )=0, representing a residual risk. 

 

The authors adopted three macroeconomic variables for testing the APT model, 

including oil prices, industrial production and inflation. They thought that three factors 
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for testing APT is just enough and can explain nearly 65% of the variance of return. 

 

1. The Industrial production can be calculated as below: 

 

   =      -        

IP: the rate of industrial production in month; 

   : the growth of industrial production. 

 

2. Inflation can be estimated below: 

 

    =        ) -          ) 

CPI: the consumer price index which value for each calendar month; 

 

3. Oil prices are represented by the price of UK Brent oil, every month the change is 

calculated below: 

 

      =         ) -           ) 

 

Findings and Result: 

 

1. The authors found that the average    for the characteristic lines of CAPM was 

higher than the average    of APT. This finding shows that the CAPM model 

performances better than APT in describing for generating of stock returns; 

 

2. Both CAPM and APT revealed that portfolios which have a low capitalization can 

offer better returns than high capitalization portfolios. Small and middle size 

portfolios can provide less systematic risk and higher returns from 1997 to 2003. 

 

The authors thought that the reason for APT does not perform better than CAPM is that 

APT has a greater estimated error although it is more advanced in concepts and 

practicing in complex real world. They also thought that the CAPM model can provide 

an accurate required return for the policymaker and the APT model is seldom to use for 

calculating required return but the APT model is very useful in investment. 

 

3.5.2.2 The Indian Capital Markets (Dash & Rishika, 2011) 

 

Contrary to the conclusion with Dhankar & Singh (2005), some researchers who studied 

the Indian market to compare APT and CAPM obtained that the APT model dose not 

performance better than CAPM for explaining return in Indian stock market (Dash & 

Rishika, 2011, p.4). We are very interested in why these two researchers obtained two 

completely opposite results although they studied the same stock market. 

 

Date: 
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The authors selected 50 companies which traded in S&P 500 on the Indian National 

Stock Exchange during 2005.01.01 to 2007.12.31; these companies belong to the most 

flourishing fields in the Indian, concluding cement , textiles, pharmaceuticals, telecom, 

software, entertainment/media, construction/infrastructure, and finance/banking.  

 

They mainly used weekly data, concluding weekly average closing prices of the sample 

stocks and weekly average closing S&P 500 index values for testing CAPM model; 

weekly average INR/USD exchange rates, weekly average MIBOR rates (interest rates), 

weekly average oil prices, and weekly average inflation rates for testing APT model. 

 

Methodology: 

 

For testing CAPM, the authors adopted two-step regression method.  

 

The first step is calculating the betas of every sample, they used the regression as: 

  =    +       

 

The second step contains the second pass regression as:    =   +   . They estimated 

that  = 6.85%,  =16.975%, and   =16.4%. 

 

For testing APT, the first pass regression is calculated as:    =   +          . 

 

The second pass regression for APT is calculated as:    =    +        . 

 

For testing the different significance between CAPM and APT, they used F-test. For 

testing APT model they mainly used macroeconomics variables which contain MIBOR 

(i.e. interest rates), oil prices, exchange rates and inflation rates.  

 

Findings and Results: 

 

They found that APT model show that the market factor and MIBOR factor are 

significant and the former is more than twice as important as the latter. The results of 

this research reveal that APT model does not perform better in explaining return than 

CAPM in Indian Capital Markets. 

 

Limitations: 

 

The authors thought that their study has some limitations, including: 

 

1. The limited sample size, the authors used 50 companies’ data covering 8 fields, but 

the Indian National Stock Exchange has 2858 securities for trading till September 

2012 (National Stock Exchange of India Limited, 2013), so 50 firms’ data is a very 

small size of the total companies of Indian market; 
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2. The authors just considered the macro-factors for APT model, but they did not count 

the company factors such as size and B/M ratio, they also did not contain qualitative 

factors like government policies, industry lifecycle and political risk which can 

impact stock returns from the external environment; 

 

3. The study period which is from January 2005 to December 2007 is just a boom 

period for Indian market, maybe in bear market their study result is not suitable. 

 

Comparing with previous studies in Indian market, this research reveals an opposite 

result, it is a very interesting place for our study, the previous studies in India used a 

long time data which were lasting 11 years and this study just lasted 2 years. Maybe 

different data periods result in the different result; in this thesis our research period is 

also a short-term period like this study, so we are interested in whether we can obtain a 

similar result in the Chinese stock market. 

 

3.5.3 Empirical Researches Which Are Supported APT Is Better Than CAPM 

 

In this part we introduce six articles in details which demonstrated APT is better than 

CAPM in various aspects. These authors studied developed and developing countries 

and some others researched these two models in a specific industrial sector in the world, 

and most of objective countries are around China. For each of the article we state their 

data, methodology and result, also we wrote limitations, further research and 

contribution if the original authors claimed in their articles.  

 

3.5.3.1 The Australian Equity Market 

 

One research used an asymptotic principal components analysis of statistic technique to 

test APT; by testing a series of statistic tools the author got some outcomes on 

researching APT. He deeply studied one previous method to test some aspects features 

of APT in the Australian Equity Market. And finally he compared with CAPM and 

obtained results that APT seems to be better than CAPM, but both APT and CAPM 

cannot fully explain the monthly seasonal mispricing problem in Australia (Faff, 1992, 

p.233). We chose this article to introduce their comparing process and method in details 

in order to get some references about some previous ways of testing CAPM and APT 

and the way to compare them. 

 

Data: 

 

The author used monthly data covered from January 1974 to September 1987 in the 

Australian Equity Market and he separated them into three sub-period groups; and the 

sample size of the number of equities for each sub-period group is 303, 158 and 340. 

Each security in respective sub-period group is assigned into ten equal-weighted 

portfolios based on its market capitalization at the beginning of each sub-period. 
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Method for Testing APT: 

 

The author used the asymptotic principal components technique which can overcome 

some difficulties in previous testing APT ways. This technique has two most remarkable 

characteristics, these two features are: 

 

1. This method allows that each of factor risk premium can change over time; 

 

2. Previous studies have always used principal components analysis to test the 

cross-sectional variance-covariance matrix of returns, but the asymptotic principal 

components technique applies the same analysis technique to test the time-series 

cross-product matrix of returns. 

 

These two notable features result in a very distinct difference comparing with the 

previous empirical outcome. The previous research on the examining asset pricing 

model is: researchers assume that risk measures and factor risk premiums are constant 

for a given observed period. But for the asymptotic principal components technique, it 

only assumes that only factor risks are constant; its two distinctive features make the 

nonstationarity of empirical outcome is weakened.  

 

This kind of principal components analysis overcomes the drawback of previous version; 

its specific feature is an iterative process which is implied in improving the estimating 

efficiency in smaller sample. (Faff, 1992, p.237) 

 

The Method for Testing APT vs. CAPM: 

 

The author adopted the way of Chen (1983) to compare APT and the standard CAPM, 

which is a multivariate extension of the “C test”. In specifically, the author utilized a 

multivariate regression model to test the null hypothesis to test which one of these two 

models is over the other one. To express them in the formula is: 

 

   =  ·   
 , APT + (1 -   ) ·   

 , CAPM + error 

 

   : It is the excess return for asset i in period t; 

   
 , APT: It is the excess return for cross-section i in the period t, it is calculated by the 

formula of APT; 

   
 , CAPM: It is the excess return for cross-section i in the period t, it is got from an excess 

returns market model with standard CAPM. 

 

Then the author tested his null hypothesis: 

 

  :  =  =  =...=  =1. It means that it supports that APT over CAPM; 

   :  =  =  =...=  =0. It means that it favors that CAPM over APT. 
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Result: 

 

The author used one-step and iterative versions of methods to test APT based on the 

previous research of Faff (1988). The author concluded that both of these two method 

provided weak proof to support for APT model, finally he compared these testing results 

of APT with standard CAPM. The final result explores that in the Australian equity 

market, the APT model presents more accurate forecasting than CAPM. But both 

CAPM and APT can not suffice to explain the problem of seasonal mispricing. 

 

From this article, we know that in Asia-Pacific area the Australian market support for 

APT between 70s and 80s and we also understand that two models of asymptotic 

principal components analysis is one of ways to test APT, this information give us some 

inspirations in our study. 

 

3.5.3.2 Italian Stock Market 

 

We found one research studied the Italian stock market from January 1990 to June 2001 

to compare CAPM and APT; he selected a sample of 30 shares with the Mibtel market 

index to research these two models. He used factor analysis to get a research result, it is 

that the explanatory power of APT factors is better than Beta of CAPM; it means that 

APT is more accurate for forecasting prices than CAPM (Cagnetti, 2002). 

 

Data: 

 

In the data, the author selected 30 shares' monthly returns as his objective sample which 

contains 40% of stock market capitalization. He divided the whole period into two 

sub-periods and built his share selecting criteria and time interval; and then the author 

used normality tests to exam the mean, standard deviation, skewness and kurtosis of 

their time series of 30 shares and Mibtel market index. Based on the calculation of 

normality tests, the author concluded that the returns distribution of the whole Italian 

stock market is normally distributed. Based on these test results, the author was sure 

that using usual statistical tools could be reliable in his study. 

 

Methodology: 

 

On the method of comparing CAPM and APT, the author mainly applied a two-step way 

which is used by Roll and Ross (1980) and other researchers. The procedure can be 

summarized as below: 

 

Firstly, he used the time series to calculate the CAPM's Betas of shares and measure 

factor sensitivities of APT through the factor analysis; 

 

The second step is sample regress; for the CAPM through regression he calculated the 
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mean returns on the Beta, for the APT he computed the mean returns on the factor 

sensitivities. 

 

The factor analysis is a kind of statistic technique which is always applied in describing 

the variability among some variables which are observed and correlated; these observed 

variables are based on a possible less number of unobserved variables which are called 

as factors. The factor analysis is one of general ways to test APT in the financial field.  

 

Testing Procedures for Each Model and Research Outcomes: 

 

Based on the computing this two-step method, the author used some specific ways and 

some kinds of analysis techniques to get some research outputs: 

 

1. About the testing CAPM, the author used Sharpe-Lintner version of the CAPM to 

calculate Beta; and then he applied cross-sectional regression to value the model's 

capability to explain the data. Through some statistic calculations, he got that in the 

Italian stock market the relationship between the Beta and return is weak; this result 

is same with respective previous studying for US, UK and Australian stock market; 

 

2. For the APT test, the author used principal component analysis to decide the number 

of factors and the factor sensitivities of APT; then he applied factor analysis to test 

the objective data and observed data outcome through eigenvector value analysis.  

 

The author found that five dominant factors influencing the movement of share prices in 

the Italian stock market, these five main factors in APT are: market portfolio factor 

(Mibtel), fixed income security factor (Stbills), the inflation factor (Inf), foreign variable 

factor (Imp) and people expectations factor (leaddind). He also found that the first factor, 

market portfolio factor (Mibtel) can explain nearly 40% of total variance in the Italian 

stock market. It means that in the same observational periods the APT has a stronger 

explanatory ability than CAPM. 

 

The Method of Comparing CAPM and APT and Research Result: 

 

After testing each model respectively, the author followed Chen (1983) approach to 

assess which one of models is better than the other one. He applied the three methods 

together to measure the respective empirical effects of each model, these three methods 

contains: Davidson and Mackinnon equation, the posterior odds ratio and the residual 

analysis. The author summarized and concluded that overall the APT performs better 

than CAPM because two specific situations of the Italian market arouse market 

“irrationality” so that the assumptions of CAPM cannot be supported.  

 

The author also explored that in the Italian stock market the single factor cannot explain 

the whole complex market, both shares and portfolios are significantly affected by 

numerous systematic forces and corresponding behavior which are expressed by a 
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mixed explanatory power of some factors or macroeconomic variables. 

 

Although the research shows that APT is better than CAPM, the author pointed out that 

APT cannot express the whole returns covariance and mean returns, it just only explains 

less than a half of the all variance. He thought that the reasons could be three aspects:  

 

1. Risk and expected return may change during the observed period, this situation is 

not in line with one of the assumptions of APT; 

 

2. The “January effect” makes APT useless in some months of the year; 

 

3. Non-linear pricing relationships maybe exist in the stock market. 

 

From this article on Italian market we know that the developed European market also 

supports APT model in the 90s, and the idea about two steps to compare CAPM and 

APT based on statistic data inspire our research thinking. In fact our comparing method 

is also divided several steps and we also use statistic tools to measure data, in part of 4 

and 5 we state it in details. 

 

3.5.3.3 Indian Stock Market (Dhankar & Singh, 2005) 

 

India is a developing Asian country and its stock market was built in 1992. Comparing 

with India, the Chinese stock market founded in 1990 and China is also a developing 

country in Asia; some conditions of country between these two countries are similar. So 

we are very interested in studying this research article and we hope it will give us some 

irradiative ideas (National Stock Exchange of India Limited, 2012). 

 

Some researchers studied the Indian stock market to compare CAPM and APT in 2005; 

they used monthly and weekly returns from 1991 to 2002 to test these two models with 

principal components analysis. Their results show that APT is better at indicating asset 

risk and estimating the required rate of return than CAPM (Dhankar & Singh, 2005, 

p.14). 

 

On the data aspect, they used currently traded stocks listed on the BSE 200, Nifty and 

Junior Nifty from January 1991 to December 2002 on the Indian stock market. The total 

number of suitable companies is 158; the standard for choosing company is that it has at 

least 75% data points. They chose BSE 200 index as the market proxy. 

 

On the methodology part, they employed principal components technique to extract 

factors for APT; this mathematical technique can be simply understood that the 

researchers extract one or several mainly key factors from various original factors based 

on a series mathematical procedure, the number of final principal components is less 

than original factors. They used the study of the Roll and Ross in 1980 to decide the 

number of factors for testing APT is five, and the percentage of variance is that the first 
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factor's range is from 0.2 to 0.8, other factors are below 0.6.  

 

Though the complex mathematical calculation, the authors show that the factors of APT 

explains more accurate variation than Beta of CAPM; and from the statistic standpoint, 

the equation of APT is more significant than CAPM equation, the APT model can 

reflect the process of the return generating better than CAPM model, so it means that 

the APT model has a higher ability for forecasting prices than CAPM model. Based on 

their study result, the authors suggested that decision makers need to give more 

attention on the APT model when they consider the movement of stock prices. 

 

3.5.3.4 The Forestry-Related Investment Vehicles in the world 

 

We found this research is very different with other researches on comparing CAPM and 

APT models; others always select a stock market as their research objective but this 

research just only chose timberland investment to study through using CAPM and APT 

models (Sun & Zhang, 2001, p.617). So we know the authors just mainly research some 

situations of timberland fields but their comparing ways between CAPM and APT are 

attracting us to study their research. 

 

Data: 

 

The authors used 18 portfolios and price indexes which contained 8 forestry-related 

assets for testing the CAPM model, all of the data are quarterly returns from 1986 to 

1997, and total there were 48 observations of returns. 

 

The eight forestry-related assets are: 

 

1. Timberland Performance Index (TPI) 

 

2. NCREIF Timberland Index (NCREIF-T) 

TPI and NCREIF-T covers more than 75% of all institutionally managed 

timberlands. 

 

3. Timberland Limited Partnership Portfolio (TLP) 

TLP has four publicly trade timberland limited partnership companies. 

 

4. Large Forest Industry Company Portfolio (L-FICP) 

It has 15 forest-industry companies. 

 

5. Medium Forest Industry Company Portfolio (M-FICP) 

It has also 15 medium size timberland firms. 

 

6. Southern Stumpage Price Average (SSPA) 

It is the average of southern pine pulpwood and saw timber stumpage. 
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7. Pacific Northwest Stumpage Price Average (PNSPA) 

It is the average value of timber harvested in the National Forest of the Pacific 

Northwest. 

 

8. Lumber Futrues (LUMBER) 

It was trading on the Chicago Mercantile Exchange. 

 

The remaining ten portfolios were just only adopted in APT model to obtain 

multiple-factors, including: 

 

9. NCREIF Farmland Index (NCREIF-F) 

 

10. The Russell 2000 (RUSSELL) 

It represents for small size stocks. 

 

11. S&P500 (SP500) 

It indicates the broad market. 

 

12. The long-term government bond (GBOND) 

 

13 to 15 portfolios are the quarterly returns of 3 exchange rates: 

 

   Canadian Dollar vs. US dollar; 

   Deutsche Mark vs. US dollar; 

   Japanese Yen vs. US dollar. 

 

16 to 18 portfolios are 3 metals: gold, steel and aluminum. 

 

The variables are selected based on US market and other important economic countries 

so the authors studied the situations of the timber industry in the world from 1986 to 

1997 through comparing CAPM and APT models. The research standpoint is larger than 

others which are just studying in one country’s market. So this point is worth to review 

in our thesis. 

 

Methodology: 

 

For testing CAPM, the authors examined regression below: 

 

  -  =   +  (  -  )+   

 

The authors used the yield on US T-bills to measure the risk-free rate of return   ; and 

they adopted the S&P 500 as the market indicator. 
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For testing APT, the authors mainly tested the regression below: 

 

E (  ) =    +       +       + ...+       +    

 

  : is risk premium; 

  : is a risk-free rate. 

 

The authors selected the maximum likelihood factor analysis (MLFA) to choose the 

score of factors, compute the risk premium of every factor, and estimate the financial 

performance of timberland assets. For deciding the sample size and formation, they 

chose the approach of Arthur et al., (1988), which adopts small sample for extracting 

factor scores. For analyzing factors, they mainly used 3 models, including 

macroeconomic factor model, fundamental factor model and statistical factor model, 

these models are applied to find the factors which are influencing the opportunities for 

arbitrage among various assets. 

 

Findings and Results: 

 

1. Both CAPM and APT models reveal that timberland investment has excess returns, 

which has a lower level of risk than the forest industry; 

 

2. Three evidences show that APT are more robust than CAPM, including: 

 

(i.) Based on the analysis of the betas significant and the adjusted   , the 

authors revealed that APT can explain a larger share of return variation 

among the securities than CAPM; 

 

(ii.) For the test of Davidson & Mackinnon regression, the authors proved that 

APT model is a better model; 

 

(iii.) Following the Theil measure,    the authors showed that APT model 

performance better than CAPM in forecasting returns. 

 

Contributions and Further Research: 

 

The authors thought that their study fills in a research gap which no previous research 

study forestry-related investment by using the APT model. And they also thought that 

their research can be considered as a literature for comparing CAPM and APT models; 

and it also enlarges the literatures about forestry investments. 

 

And the authors also thought that more data of investment vehicles and longer periods 

for study, more accurate for further research. Other techniques for analyzing factors 

should be used in future study. 
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3.5.3.5 The Indonesia stock market 

 

We found that some researchers thought that the CAPM and APT models are built and 

verified by using developed country's economic and financial date, the performance of 

these models are stable and divinable. But in some developing economics, these models 

display questionable properties (Febrian & Herwany, 2010, p.85). The authors selected 

97 Asian Financial Crisis as their research background and studied the performances of 

these models before, during and after crisis to test the validation of them, we think that 

it is interesting to research this financial topic based on financial crisis till now we just 

did not find the similar research. We found that their purpose is to exam whether there is 

a linear and positive relation between Beta and expected excess return and to reveal 

whether the APT model is valid to price assets during these three periods. So we chose 

this article to analyze how they investigate the explaining ability of these two models in 

the Indonesia stock market. 

 

Data:  

 

The authors observed the transaction of Jakarta Stock Exchange (JKSE) from July1992 

to June 2007, they divided them into three sub periods including before-crisis period 

(1992-1997), during-crisis period (1997-2001) and after-crisis period (2001-2007). They 

only chose actively traded stocks on JKSE except split stock, delisted stock and 

suspended stock in order to reduce the trading effect which can affect the 

autocorrelation of stock returns, totally their stocks sample contains 65% of the whole 

stocks of JKSE in these periods. In their study they mainly utilized monthly date of 

closing prices, outstanding number and dividend of stocks on JKSE between July 1992 

and June 2007. 

 

The authors used several macroeconomic variables as risk factors in their APT model, 

which form their time series data, including unpredictable factors of inflation, JKSE 

index(       ), production index, exchange rate and spread (balance between 1-month 

deposit rate and 1-month central bank rate/SBI). 

 

Methodology: 

 

For the test of CAPM, the authors mainly used two kinds of regressions, they separated 

two pass regressions. In the first pass they mainly used the Time Series Regression to 

estimate beta which is calculated by actual returns and market return. And through 

estimating three times of beta, they searched for estimating portfolio beta; because they 

thought that based on this method they could decrease the bias from individual stock 

beta. They also examined the suitability for data and model through estimating the 

excess returns.  

 

In the second pass they adopted the Cross Sectional Regression to calculate the average 
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excess returns of each stock and also estimated beta which is from the first pass. In this 

pass, their objective is to calculate the Security Market Line (SML), they mainly used 

two equations: 

 

1. ri = γ0 + γ1 βj + ηj where j = 1,2,3,...n 

γ0: excess return that can be expected from zero beta portfolios; 

γ1: excess return that can be expected from the market portfolio less excess return 

expected from zero beta portfolio. 

 

2. Rit = γit + γ2t βim + ηit where j = 1,2,3,...n 

γit: Intercept of standard zero-beta portfolio[E(Rom)] return; 

γ2t: return of zero investment portfolio [E(Rm)-E(Rom)]. 

 

For the test of APT, the authors just considered the time-series variables like interest, 

yield spread, and inflation and production index. They adopted an early method which 

some previous researcher used in their studies before, like Sharpe and Lintner in 1965, 

Black, Jensen and Scholes in 1972, Fama and Macbeth in 1973, Chen, Roll and Ross in 

1986, Fama and French in 1992. 

 

Result: 

 

1. For CAPM, the authors found that the CAPM model is ineffective when they 

utilized JKSE stocks data and macroeconomic indicators of Indonesian market; they 

thought that the reason is beta is not the only one factor to explain the excess return 

of the portfolio. 

 

2. For APT, they have proven that it is valid in JKSE and it can explain the level of 

excess returns in before, during and after the Asian Financial Crisis in Indonesia. 

And the authors further noted that the longer the time interval used in risk 

estimation, the better APT model explains the portfolio excess return. 

 

In total, we think that these researchers selected 97 Asian Financial Crisis to test the 

validation of CAPM and APT is a new idea in this financial field, they observed the 

performance of these two models before, during and after the financial crisis and 

obtained their own findings, their standpoint and methodology are worth to take a 

reference for our study. Except for a different observation periods, the authors mainly 

used five macroeconomic variables to test APT regressions, but in our test we mainly 

adopted microeconomic variables to examine APT, this is the largest difference between 

them and us.  

 

3.5.3.6 The Thailand Stock Market 

 

The Thailand stock market is an emerging market, which is also around China; the 

author studied the Thailand market to compare CAPM and APT, his purpose is to 
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examine the behavior of stock prices through analyzing the performances of some 

factors (Nguyen, 2010). We are interested in their research result and the performances 

of these seven factors in Thailand market, we think that his result may be useful for our 

study. 

 

Data: 

 

The author employed the monthly stock data from January 1987 to December 1996 in 

the Stock Exchange of Thailand (SET), and he mainly researched the relationship 

between stock returns and some economic fundamentals. In the testing APT model, the 

author examined some variables including: 

 

1. Returns on the SET-Index (SET) 

It is the percentage returns on the SET-Index, calculated by 

SET= (         )  100/      

SI: SET-Index 

 

2. Change in exchange rates (XR) 

It is the ln relative changes in the exchange rates, calculated by 

XR= ln (      ) – ln(        ) 

Xrate: Exchange Rate 

 

3. Industrial production growth rate (MP) 

It is the industrial production growth rates, calculated by 

MP= ln(   ) – ln (     ) 

IP: Non Adjusted Industrial Production Index 

 

4. Unexpected changes in inflation (UI) 

It is calculated by 

UI= ln(    /      )- ln (      /      ) 

CPI: Consumer Price Index 

 

5. Changes in the current account balance (DCA) 

It is the relative percentage changes in the current account balance, calculated by 

DCA = (   -     ) ×100/      

CA: Current Account Balance 

 

6. Differences between domestic interest rates and international interest rates (DI) 

It is calculated by 

DI=    -     

TI: Thailand Interbank Offer Rates to represent the national interest rates 

AI: Us Interbank Offer Rates to represent the international interest rates 

 

7. Changes in domestic interest rate (IR) 
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It is the ln relative changes in interest rates, calculated by 

IR= ln(   ) – ln(     ) 

 

8. Changes in government bond rates (GB) 

It is the ln relative changes in government bond rates, calculated by 

GB= ln(   ) – ln(     ) 

  : 10-years Government Bond 

 

We found that the author mainly used macroeconomics variables to test APT model and 

most of them are their logarithmic relative monthly returns and it is an effective way to 

calculate the model result. It is a useful way for our study because in our testing in 

Chinese stock market we also adopt logarithmic returns to calculate our testing 

variables, we are sure that our way is also validly for our research.  

 

Methodology: 

 

The author mainly used the method which is provided by Fama and McBeth (1973) and 

this method contains two-pass-test processes which are used by most of the researches 

in APT. And this method combines cross sectional regressions for testing variables and 

t-statistics for testing variables significant difference from zero. He selected 67 stocks to 

test two equations below: 

 

1.   =    +       +       +       + ...+       +    (i=1...n) 

Ri: the random rate of return on the     asset; 

  : the expected rate of return on the     asset; 

   : measures the sensitivity of the     asset's returns to the k factor; 

  : denotes the mean zero     factor common to the returns of all assets; 

  : a nonsystematic risk component idiosyncratic to the     asset with mean zero 

and variance    
 . 

 

2.   =    +       +       + ... +       

     : the risk premiums associated wtih the corresponding risk factors   . 

 

The author divided 67 stocks into 17 groups according to their market value of 

1987.01.31; every group has 4 stocks except the last group which has 3 stocks. And he 

used these variables to test single-factor, 3-factor, 5-factor and 7-factor models to try to 

find which ones are the most effective factors in Thailand stock market. 

 

Findings and Result: 

 

1. The APT model does work in Thailand stock market but the CAPM fails to do so; 

 

2. Changes in the exchange rates can consistently explain the stock returns, both 
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exchange rates and industrial growth rates together can influence stock returns 

systematically; 

 

3. The investors are risk averse and they hedge against the changing risk of economic 

factors. 

 

Importance: 

 

The author thought that his findings of research are very important for finance 

academics and practitioners when they make policy, and he stated that the APT model 

can be a useful tool for analyzing investment in any emerging market like Thailand. And 

the author also claimed that the higher degree of financial liberalization may lead to 

more fundamental relationship between stock prices and economic factors and that is 

the basis of stability. 

 

Contributions and Suggestions: 

 

The author thought that his research can contribute to the APT model which is 

researched in the emerging stock markets. And he suggested that further research can 

make studying the period after the 97 Asian Financial Crisis according to his 

methodology, because he just only studied the period before the Asian Financial Crisis. 

 

We totally think that this article is worth to review in our thesis because the Thailand 

stock market is also an emerging market like China and it is also around China. Some 

good ways to conduct variables can give us inspirations when we deal with our factors 

in our models. 

 

3.5.4 Summary of Previous Empirical Researches 

 

These eight articles examined various countries and fields, contain developed and 

developing countries, forest-related field and other several specific industrial sectors, 

which test CAPM and APT with various methodologies. Some authors adopted the 

factor analysis to test regressions, like Dhankar & Singh (2005), they used the way of 

Roll and Ross' method which is built in 1980 to decide the number of factors and the 

range of factor's variation in APT, but their result of testing APT on the Indian stock 

market shows that “the relative importance of factors acting on security returns changes 

over time, and may be the factors also change.” It means that the factors they used in 

APT are not stable for estimating model (Dhankar & Singh, 2005, p.20). For the 

researchers this situation is very difficult to build an obvious model to study APT; for 

the investors, they prefer to choose an asset pricing model which has clear and specific 

factors to calculate easily. So we do not adopt the factor analysis to test our APT model 

on the Chinese stock market. In the practical methodology part we present our method 

to test APT model on the Chinese stock market. And we found that most of researchers 

monthly or yearly macro-variables to examine their various regressions. In our study, 
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we mainly use daily data to test the micro-variables; and most of their study period 

lasting more than ten years, but our study period is just only one year; it is the most 

different between their research and our study in China. We also compare with their 

research result and ours in conclusion part. 

 

3.6 The Chinese Stock Market 

 

In this part we mainly introduce the features of this market and then we shortly outline 

the overview of the market and we mostly present the background of Shanghai and 

Shenzhen Stock Exchanges, especially our two observation stock boards, ChiNext and 

SME boards on Shenzhen Stock Exchange. 

 

3.6.1 The Features of the Chinese Stock Market 

 

We select Chinese stock market to research CAPM and APT because of several reasons; 

the first one is the importance of this market in the world, as the second biggest stock 

market it attracts more and more attention from investors and researchers in the world; 

comparing with other Asia-Pacific area and developed countries, the Chinese market has 

some own specifics. 

 

1. Special Ownership Structure in the Stock Market 

 

The ownership structure of Chinese stock market has existed non-tradable share (NTS) 

for a long time. The holders of NTS occupy two-third of all listing shares and they can 

have the same voting and cash flow rights like the one-third tradable shares holders who 

are the public investors. The NTS are always assigned to the founders of a company, 

business cooperators, state financial institutions or enterprises; sometimes we call it as 

SOEs which means State Owned Enterprises. And these SOEs are totally held by 

central or local governments, their aims are: 1) to keep the governments control the 

state-owned enterprises; 2) to maximize the yields of Initial Public Offering (IPO). In 

the others stock markets there are no this rule and this structure flaw become a large 

obstacle for the future of Chinese stock market and till May 2005 the Chinese 

government begun to try solve this split structure flaw, the whole reform was completed 

in 2007 (Li & Zhang, 2011, 1061).  

 

2. High Returns and High Volatility 

 

Except for splitting and non-traded share structure, the Chinese stock market displays 

both high returns and high volatility; these characteristic are similar with other 

emerging markets; Su and Fleischer (1998) think that the features of high returns and 

high volatility are linked to the disturbance from government, company management 

and the excessive speculations from investors. 
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3. Hysteretic Legal Framework 

 

Although the Shanghai and Shenzhen Stock Exchanges were set up in 1990, till 1999 

the Chinese stock market has one general set of securities laws. In 2002, a code of 

corporate governance of listed companies was recommended for the first time. Even 

now the enforcing power remains weak for practice corporate governance among 

trading companies, because according to the Chinese laws if an investor charge a 

corporate malpractice lead to his loss, he has to provide the malpractice evidence to 

court. For the individual and independent institutional investors, it is very difficult to 

obtain the evidences so the investors have a negative attitude about it (Fong, 2009, 

p.715). And Morck et al. (2000) consider that lack investment protection and work-out 

regulations may result in more “synchronous” stock prices (i.e., arise and drop together) 

in China and other developing markets, comparing within the developed stock markets. 

 

Because of some reasons of history, the Chinese stock market has not been opened 

thoroughly; foreign capitals cannot enter into it completely. And the corresponding 

supervision is always lack and even untimely, in its regulatory regime numerous defects 

result in its inefficiencies (Wang, et al., 2009, p.271). 

 

4. The Immature Investors 

 

Chen et al. (2007) think that the Chinese investors have a shortage in investment 

experiences and their market news is not well-informed. Feng and Seasholes (2004) 

found that in the Chinese stock market buy and sell trades always complete in one day. 

Mei et al. (2009) pointed out that the limitation of short-sale lead to investor 

conceitedness and over trading.  

 

The Chinese institutional investors cannot form their expectations to forecast the future 

developments of the market, when their market confidences decrease the market 

volatility is enhanced too (Kling & Gao, 2008, p.386). Ng & Wu (2007) also think that 

the Chinese institutional investors have no power to predict stocks future movement; 

they consider that the Chinese institutions are momentum investors and the Chinese 

individual investors are contrarian investors; they also think that only a few of 

wealthiest individual investors and active trading institutional investors can affect the 

volatility of the stock market. 

 

5. Single Investment Market 

 

In total, the Chinese stock market is larger than the corporate bond market which is very 

small and unexploited. It leads to the Chinese companies have only banks loans as their 

debt and they cannot finance public debt (Ni, et al., 2010, p.1532). So the Chinese 

companies are eager to finance and re-finance from the stock market through issuing 

IPO and additional stocks and so on. And the Chinese investors are also glad to buy and 

sell stocks as their mainly short or long-term investments. 
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Based on these unique features above we are very interested in whether we can get 

some different result from the Chinese market, this is one of interest for our study. In 

this part, we introduce some background of Chinese stock market, which is the largest 

stock market in the developing countries and become more and more important ones in 

the world. 

 

3.6.2 The Overview of Chinese Stock Market 

 

According to the annual report of the China Securities Regulatory Commission in 2011, 

we can know some background of Chinese stock market as below: 

 

In 1990, China established two major stock exchanges in mainland China; they are 

Shanghai Stock Exchange (SSE) and Shenzhen Stock Exchange (SZSE) to form the 

Chinese national capital markets. Based on the development of following over 20 years, 

in 2009 it becomes the world's second-largest stock market after the U.S. (Chinanews, 

2009). The Chinese stock exchanges contain Main Boards which include the SME 

Board, Growth Enterprise Board (GEB) and Stock Transfer Agent System (STAS) 

which is a transfer system of over-the-counter share. The kinds of issued shares are 

divided into three; they are A-shares, B-shares and H-shares (CSRC, 2011, p.15). 

 

A- Shares: 

 

Only individual or institutional Chinese investors from mainland can buy and sell 

A-shares which are priced in Chinese currency RMB. The A-shares are always 

published by Chinese incorporated companies and traded on the Shanghai Stock 

Exchange or Shenzhen Stock Exchange (CSRC, 2011, p.15). 

 

B- Shares: 

 

The B-shares is also widely known as “foreign-invested shares listed in China”, this 

kind of shares is issued by Chinese incorporated joint stock limited companies and they 

are priced in foreign currencies on the Shanghai or Shenzhen Stock Exchanges. Before 

19 February 2001, the B-shares were only limited to foreign investors, but after that 

moment the China Securities Regulatory Commission (CSRC) allowed the Chinese 

domestic citizens to buy and sell them (CSRC, 2011, p.15). 

 

H-Shares: 

 

The H-shares are also called as “foreign-invested shares listed overseas”, it is issued by 

Chinese incorporated companies and traded on stock exchanges outside mainland China. 

We know that the famous trading H-shares stock exchange is Hong Kong Stock 

Exchange; it is called as Hang Seng China Enterprises Index. A lot of companies trade 

their shares on the Hong Kong market and mainland Chinese stock exchanges at the 
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same time (CSRC, 2011, p.15). 

 

Equity Size: 

 

At the end of 2011, the total number of companies listed in Shanghai and Shenzhen 

Stock Exchange was 2,342. The total equity turnover in value was RMB 42.17 trillion; 

the average daily turnover in value was RMB 172.807 billion; and the stamp duty was 

RMB 42.17 billion. And the total market capitalization on these two main stock 

exchanges was RMB 21.48 trillion (CSRC, 2011, p.17-18). 

 

3.6.3 Shanghai Stock Exchange (SSE) 

 

Now we simply introduce a brief of Shanghai Stock Exchange to help our readers have 

a general understanding of some background of our study objective, but our emphasis is 

Shenzhen Stock Exchange.  

 

On 26 November 1990, China found the first stock exchange in Shanghai, the Shanghai 

Stock Exchange (SSE). By the end of 2011, the SSE had 931 listed companies which 

traded 1,691 stocks with RMB 14,837,622 million market capitalizations. The stock 

turnover of SSE in 2011 is RMB 23,756,045 million which is operated by RMB 

319,969 million stocks; the bond turnover is RMB 21,071,487 which is operated by 

RMB 229,380 million bonds. 

 

The SSE is consisting with 22 functional departments, like General Office, Trading 

Administration Department and so on. It adopts an electronic bidding system to trade 

the listed securities, which the order matching principle is “price priority and time 

priority” (CSRC, 2011, p.109). Balsara et al. (2007) suggested that the technical trading 

rules play a useful and important role in the Chinese stock markets (Balsara et al., 2007, 

p.61). 

 

3.6.4 Shenzhen Stock Exchange (SZSE) 

 

The Shenzhen Stock Exchange (SZSE) was founded on December 1, 1990; from the 

point of market capitalization, SZSE is the 9th largest market in all of stock exchanges 

in Asia (Wikipedia, 2012). 

 

There are mainly three indexes to reflect the performance of listed stocks on the 

Shenzhen Stock Exchange; they are Shenzhen Component Index which is the main 

board Index, Shenzhen SME (small and medium-sized enterprises) Board Index and 

Shenzhen ChiNext Index (Chinadaily, 2012). At the end of 2011, the SZSE had a total 

of 1,411 listed firms; the sum of market capitalization for 472 firms whose A-shares are 

traded on the Main Board (RMB 3.1 trillion), 646 firms on the SME Board (RMB 2.7 

trillion) and 281 firms on the ChiNext board (RMB 700 billion) (CSRC, 2011, p.109). 
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In total, the Shanghai Stock Exchange and Shenzhen Stock Exchange are the same in 

their main stock boards, we choose Shenzhen Stock Exchange to study our topic 

because its sub- stock market is the largest one in China; its hi-tech stock board and 

small & medium board have opened earlier than Shanghai, so it is the center for second 

stock market in China. One of research purpose is to provide some suggestions to 

investors; these two stock boards develop very quickly and more and more investors 

focus them, so we decide to choose ChiNext and SME boards of Shenzhen Stock 

Exchange to study. 

 

1. ChiNext 

 

In August 2000, the China Securities Regulatory Commission (CSRC) allowed SZSE to 

prepare for the second board which would be a hi-tech stock board. Based on ten years’ 

development, the Chinese second market – ChiNext was opened in SZSE on October 23, 

2009, and it is a Nasdaq-style stock board of growth enterprises in China.  High-tech 

companies and companies with high potential growth are mainly listed on this stock 

board. At the end of 2011, there were 281 companies listed on this board and 93% 

companies are high-tech firms. Its total market capitalization arrived at RMB 743.4 

billion (USD 118 billion); initial public offering (IPO) reached RMB 196.1 billion 

(USD 31.1 billion); and the sum of trading value hit RMB 1.9 trillion (USD 301.6 

billion). 

 

Till now, ChiNext board has operated smoothly and showed particular features. Many 

innovative firms which are listed on this board make an example of the whole economic 

field. ChiNext board encourages more sources flow into innovative business and 

emerging industry fields (Shenzhen Stock Exchange, 2012). 

 

ChiNext also continue to constantly improve itself, from the current Chinese news on 

May, 2012, we know that the SZSE is going on practicing de-listing system of ChiNext 

Board. The aims are to enrich its de-listing standard system and also to enhance the 

standard for resumption of the listing companies. The clarified rules contain a trading 

suspension, trading termination and so on. Based on these new rules, a report claimed 

that more than one fifth of listed companies on it might be de-listed if they report losses 

for two consecutive years according the new rules. These new rules reflect that it will 

have no tolerance on accounting falsity. After the announcement of de-listing system for 

ChiNext, the Shanghai Stock Exchange also announced its proposal to improve its 

de-listing rules. 

 

2. Small and Medium Enterprise Board (SME Board) 

 

At the beginning of 2004, SZSE had prepared to establish a small and medium 

sub-board under its main board. According to the previous planning scheme, some 

companies which are under 50 million tradable shares can apply to list on SME; and 
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these companies would follow the existing listing rules and threshold. Some analysts 

thought that it would be an independent second board under the long run. The opening 

of SME is good news for investment bankers, because they can undertake a new 

business of issuing SME initial public offering (IPO) programs. And it is also a new 

opportunity for foreign investors (Chinadaily, 2012). 

 

In general, although the SME board is subordinate of SZSE's main board, it has own 

independent trading system, regulatory mechanism, stock codes and price indices. A 

wide range of industries can apply to list on this board, but SME prefers to choose a 

well-defined core business, high growth and a greater proportion of high-tech 

companies because its purpose is to provide an alternative fund-raising way for growth 

companies (Chinadaily, 2012). 

 

Based on 7 years’ evolution and development, SME Board has become a role in the 

Chinese economy in supporting independent business and hi-tech innovation. At the end 

of 2011, there were 646 listed companies on it with RMB 2.7 trillion (USD 428.6 billion) 

market capitalizations; issued IPOs arrived at RMB 558.8 billion (USD 88.7 billion); 

and the sum of trading value reached at RMB 6.9 trillion (USD 1.1 trillion) (Shenzhen 

Stock Exchange, 2012). 

 

3.7 Hypotheses Development 

 

Based on the previous theories and studies, combined with the Chinese financial market 

conditions, we set up our hypotheses in our research. 

 

1. For estimating the future return on the SME Board, the APT model is more accurate 

than the CAPM. 

 

2. For estimating the future return on the ChiNext Board, the APT model is more 

accurate than the CAPM. 

 

3. The average adjusted R square shows that the APT model better fits the regression 

line than the CAPM. 
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Chapter 4: Practical Methodology 

 

After statements of theoretical methodology and theoretical framework, the next step is 

expressing the empirical method to solve our research problem. In this part we 

introduce our practical method we used to carry out our empirical research in detail. It 

contains the data collection – where and how we got these data and also we show the 

background knowledge about our statistic method. Finally, we present the research 

criteria – validity and reliability. 

 

4.1 Collecting Data 

 

To study the research question empirically, the first step is to select the data source 

which is evidence to study. The approach to collect evidence depends on the research 

strategy and research question itself. According to Remenyi et al. (1998), we know that 

there are mainly two sources to collect data; they are the primary source and secondary 

source (Remenyi et al., 1998, p.141). 

 

The primary sources are always a direct evidence of the originator, for example, an 

interview for investing the company's market strategy, the researcher can choose to 

make a face-to-face interview with the company's director of management, and the 

responses are a primary source (Remenyi et al., 1998, p.141). 

 

The secondary sources come from variable kinds of intermediate forms, for instances, 

share market prices, exchange rates, and interest rates; this kind of data source is already 

published or available to get from indirect forms. Like the previous example in primary 

sources, the researcher can also use annual financial statements to find out the same 

information about market strategy of the objective company's (Remenyi et al., 1998, 

p.141). 

 

In the business research studies, especially in qualitative research strategy, it always 

adopts secondary data sources. Because it is difficult to collect a lot of qualitative data 

for the researchers, they need spend a vast time to do it. But in fact there are a lot of 

forms to get these data, for example, the reports, and website and so on (Greener, 2008, 

p.73). Ghauri & Gronhaug (2005) think it is easy to find necessary resources because 

the researchers just need a few data sources and it can lower the cost of using secondary 

data than gathering data by yourself (Ghauri & Gronhaug, 2005, p.95). Cowton (1998) 

considers that the researchers needn't much time for collecting secondary data (Cowton, 

1998, p.430); and Saunders et al. (2007) think it accords with the requirements of 

comparative working for researchers (Saunders et al., 2007, p.259). 

 

So we chose secondary data sources from website of our two objective stock boards; 

from the webpage of SME Board and ChiNext Board, we can collect stock prices, 
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calculate by statistic tools and then analyze through t-tests; we can get our evidences we 

need. In our research, we select 6 industries both from these two stock boards, totally 

102 firms from SME, 58 firms from ChiNext, all of them are secondary data which we 

can get suitable data from SME and ChiNext historical database from webpage. In part 

5 we will introduce it in details. 

 

4.2 Research Method 

 

In general, our research method is a quantitative study with comparative design. 

According to the theories and concepts of these two kinds research designs in Bryman 

& Bell (2011, p.60-67), we choose stock boards as our objectives to study the 

application of asset pricing models in China, we collect all of suitable companies data 

from SME and ChiNext and analyze them deeply with statistic tools; moreover, we 

compare with two models in two boards, it is comparative method.  

 

Our research method is similar with Bower & Logue (1984) which is through 

calculating the expected return to compare with the real return to find the most effective 

model in U.S.A stock market. We select Small and Medium Enterprise Board and 

ChiNext Board of Shenzhen Stock Exchange to exam and choose the standard version 

of the CAPM to test and in the APT model we select three kinds of factors by ourselves, 

these three kinds factor include volatility which is calculated by daily absolutely return 

minus the mean absolutely return for one year duration, liquidity which is represented 

by daily volume, and daily absolutely return. 

 

In particular, our main steps include: 

 

1. Application of the CAPM: 

 

We input one year daily absolute returns into the regression model in order to get the 

systematic risks and specific risks; and then we put these figures into the expression of 

the CAPM to estimate expected returns. 

 

In our research, the formula of CAPM in these two stock boards is expressed as below; 

in the analysis part we state it in detail. 

lnRit = αi + βi∙lnRszse300t + εit 

 

2. Application of the APT: 

 

In total we estimate five factors (λ0, λ1, λ2, λ3, ξ) with the regression of APT Model; 

they are daily volumes, daily ln returns of samples, daily volatilities and daily ln returns 

of SZSE300 Price index which stand for the market index. 

 

The APT model is shown as below; and we also present it in the analysis part in detail. 

lnRit = λ0 + λ1∙lnRszse300,t + λ2∙Vi,t-1 + λ3∙σi,t-1 +ξit 
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3. Forecasting for CAPM: 

 

Through a series of statistic calculation on step 1 and 2, we have got the specific 

formulas of these two asset pricing models about SME and ChiNext Board. Next we use 

our CAPM regression to forecast the stock prices of the following one week exchange 

days. Our purpose is to compare the difference between the forecasting value and the 

real value. 

 

4. Forecasting for APT: 

 

Like the step 3, this step is also to forecast the same period of these two stock boards 

based on the obtained regression of APT in the step 2. We compare the difference 

between forecasting and real value too.  

 

5. Comparing and Analyzing the Differences: 

 

Through comparing the differences of them in some statistics figures, we obtain some 

results to conclude our research. 

 

4.3 The Reasons of Choosing Three Kinds Factors for Constructing APT 

 

As we stated previously, to decide the number of factors in APT is difficult for 

researchers; and the specific factors depend on the particular market conditions. Based 

on the empirical result of Fama-French Three Factor Model, we can see that selecting 

three factors can explain the stock returns; and we also consider that selecting three 

kinds of factor is fair to compare CAPM and APT, because the more factors in APT, the 

adverse for CAPM which has only one factor. So at the beginning we planned to choose 

three daily variables to express the formula of APT on the Chinese stock market.  

 

4.3.1 Liquidity 

 

According to some previous studies about liquidity and asset pricing models, we know 

that liquidity with other risk factors can explain stock returns very well. For example, W. 

Liu (2006) studied NASDAQ data from 1983 to 2003 with CAPM and the Fama-French 

Three factor model, and then he documented that liquidity is a significant source to 

price stock risk, he also found that two-factor (market and liquidity) model is enough to 

explain the stock returns; Acharya & Pedersen (2005) used their own model which is 

called as liquidity-adjusted capital asset pricing model (CAPM) to explore how liquidity 

affect asset prices based on date from 1963 to 1999 of the NYSE and AMEX stock 

markets. The results show that a pricing model with liquidity factor can express the 

securities required returns very well and its performance is better than standard CAPM; 

Martinez, Nieto, Rubio and Tapia (2005) examined individual stock daily and monthly 
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returns of the Spanish market from January 1991 to December 2000 in order to research 

the relationship between average returns and three liquidity risk factors. Their results 

are similar to the previous studies in the U.S. and support that the liquidity risk factors 

can play an important role to explain Spanish stock returns. We note that these previous 

studies depend on the developed countries, so we try to know the result of similar 

research in the developing countries. Finally we found that one research of 27 emerging 

markets from January 1992 to December 1999, the authors claimed that stock returns of 

these developing countries are positively correlated with aggregate market liquidity, 

and their research results are consistent with the previous developed countries. So we 

decide to choose liquidity as one of the factors in our APT model on the Chinese stock 

market. 

 

In the financial field, there are several ways to measure liquidity, for instance, bid-ask 

spread measure ( Amihud & Mendelson, 1986, p.223-249), turnover ratio (Datar, Naik 

& Radcliffe, 1998, p.203-220), and return - volume method ( Pastor & Stambaugh, 

2003, p.642-685), trading value, and turnover – volatility multiple (Jun, Marathe & 

Shawky, 2003, p.1-24). According to the financial conditions and quoting-price system 

in China, we choose daily volume to represent liquidity risk factor; in part 5 we 

introduce its calculation in detail. 

 

4.3.2 Volatility 

 

The volatility is also one factor we chose to test our APT model; we found that there are 

several previous studies show that volatility can affect the price significantly. For 

example, Malkiel & Xu (2006) explored that the idiosyncratic volatility is effective for 

express cross-sectional expected returns through Fama and MacBeth (1973). Fama and 

French (1992) testing work based on Japanese stock market data from 1975 to 2000. Fu 

(2009) claimed that the relationship between expected returns and idiosyncratic 

volatilities is significant positive based on American stock market data from July 1963 

to December 2006; Arisoy (2010) studied French stock market from January 1997 to 

December 2007 with two-factor ICAPM, the author showed that the systematic 

volatility risk influence the stock value premium in France importantly.  

 

The ways to estimate volatility are different with each researcher, for instance, Fu (2009) 

used the exponential GARCH models with time-series statistics to calculate the 

idiosyncratic volatilities of individual stocks on the American stock market; Arisoy 

(2010) employed regressions two times on excess straddle returns to estimate factor 

loadings of volatility to construct his formula; and some researchers use residual 

standard deviation to present idiosyncratic volatility (Malkiel & Xu, 2006, p.22). 

 

In our research, according to some specific financial conditions and reliable data 

resource we decide to use our own way to measure volatility, ln returns minus mean ln 

return in the sample, in part 5 we state it again. 
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4.3.3 Absolute Return 

 

The absolute return is a kind of return, it reflects the gain or loss on investment 

portfolios, and it is always shown as a positive or negative percentage of investing 

capital. It can be expressed as 
                      

                 
 ×100% (Wikipedia, 2012). 

 

Absolute return is widely used by hedge fund managers for short selling, futures, 

options, derivatives, arbitrage, leverage and so on; it focus on the return of a specific 

asset, it means that it reflects the relative profitability of stock or fund and it cannot be 

used to compare with other measure ways or standards (Investopedia, 2012). 

 

We found that various absolute return funds become very popular in investing asset 

field; they are attracting more and more attention of investors and researchers. In our 

research, we adopt absolute return as our one of the factors in APT model, because it 

can reflect the real profitability of each stock, so the investors can know their choosing 

stock objectively and realistically.  

 

In short, we select these three factors to test APT, they are considered to express the 

relationship between risks and return strongly by academia; based on the public 

information from SME and ChiNext Boards and the conditions of scientific calculating 

for Chinese stock market, we decide these suitable factors and their own specific 

formulas to compute, in part 5 we show them in details. 

 

4.4 Regression Analysis 

 

In our research, we mainly use regression analysis as our statistical tools to analyze our 

collected data. 

 

Regression analysis is always used to investigate the relationships between various 

different variables; it provides a way for investigator to explore a certain quantitative 

causal effect between these variables. For a long time, regression techniques have 

become a central tool for multi-factor data analysis in the economic statistics field. 

 

The general approach in regression analysis contains: 

 

1. Taking data; 

 

2. Fitting a model; 

 

3. Evaluating the fit through using standard statistics computer output (for example, t, F, 

and   ). 

 

For explaining regression analysis directly and visually, we make a simple example to 
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introduce the concept of it. If a cigarette company's manager wants to know the 

relationship between cigarette consumption and some socioeconomic and demographic 

variables (for example, age, education, income, gender, and cigarettes’ price and so on.) 

He can construct an equation or a model to express the relationship between response or 

dependent variable and one or more explanatory or predictor variables.  For the 

specific cigarette example, the dependent variable is cigarette consumption; the 

explanatory variables are the numerous socioeconomic and demographic variables. 

 

For the expression, this relation can be presented as below: 

 

Y=    +      +      + …+     +   

Y: Dependent variable; 

X: A set of explanatory variables; 

 : A random error, which is representing the difference in the approximation; 

 : Regression coefficients;    is a constant which is estimated from the data. 

(Chatterjee & Hadi, 2006, p.1-3) 

 

In our regression analysis, we collect data from SME and ChiNext Board according to 

our criterion of choosing, and then we construct several specific regressions of CAPM 

and APT on these two stock boards. After that we use SPSS to estimate each of 

regressions' particular constant, coefficients and so on. So we obtain our specific 

regressions of CAPM and APT on the SME and ChiNext Boards, then we can compare 

with them. The detailed processes we introduce in part 5. 

 

4.5 Criteria of Research 

 

According to Bryman & Bell (2011, p.41), we know that validity, reliability and 

replication are most important standards to measure research in business and 

management fields. Because the idea of replication is very similar with reliability, we 

chose to follow the criteria of validity and reliability in our research. 

 

4.5.1 Validity 

 

Validity is about one issue of whether or not a measurable way is enough for veracity of 

research question. It means whether or not the researchers have chosen a correct method 

to deal with their research topic (Bryman & Bell, 2011, p.159).  

 

In order to study our research scientifically, in the practical methodology part, we 

carefully deal with our research based on various methods. 

 

According to the properties of our research field, we adopted positivistic epistemology. 

Because we have studied our topic based on previous theories and studies, we chose the 

deductive approach to start our research. We employed a vast number of data from 

app:ds:criterion
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Chinese stock market, so we applied quantitative strategies to measure them. And we 

utilized comparative design to indicate our collecting and analyzing data with some 

statistical methods. Therefore, we think that these ways we used can guarantee the 

accuracy of our research topic and we have confidence in its validity. 

 

4.5.2 Reliability 

 

The reliability is a standard for consistency of research measurement, it means that it 

concerns about whether or not the research results can be repeated (Bryman & Bell, 

2011, p.158); it is always used in quantitative business research (Bryman & Bell, 2011, 

p.41). 

 

In our research, we use a quantitative strategy to collect data through the recorded data 

from the webpage of SME and ChiNext Boards during one year; and there is no mistake 

and bias. Based on the statistical tool – SPSS with regression and t-test, we do our 

analysis and gain our research results objectively and justly. For this reason, if some 

other researchers do the similar study on SME and ChiNext Boards on Chinese stock 

market with the similar data collection and same statistical tools, they can get a similar 

result with our research, so our testing is repeatable.  
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Chapter 5: Analysis and Results 

 

5.1 Sample Selection 

 

We choose the sample companies which come from the SME Board and the ChiNext 

Board. For these samples, there are 102 companies from the SME Board and 58 

companies from the ChiNext Board. As the ChiNext Board is a very new stock 

exchange board, companies which are listed on the ChiNext Board are much less than 

the companies which are listed on the SME Board's. So we choose the companies 

according to the industries, and these industries must belong to both boards and contain 

more than 50 companies (these companies from the two boards but in one industry). At 

least we select six industries in both boards. Table 2 will show them as following: 

 

Table 2: Companies According to Industries and Boards 

Boards 

Industries 

No. of firms    

in SME  

No. of firms    

in ChiNext 

Total No. of  

firms 

Electronics 54 33 

IT 55 51 

Machinery 143 74 

Metal &Non-metals 66 10 

Petrochemicals 94 31 

Pharmaceuticals 32 22 

Total No. of firms 

from boards 
444 221 665 

 

From these 665 companies, we found the daily exchange price for these samples from 

1st Sep. 2009 to 31st Aug. 2010, and then we only obtain 160 companies which are 

suited our analysis. Table 3 will show them and we also will give each firm’s stock code 

in appendix. 
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Table 3: Sample Companies According to Industries and Boards 

Boards 

Industries 

No. of firms    

in SME  

No. of firms    

in ChiNext 

Total No. of  

firms 

Electronics 12 8 

IT 16 17 

Machinery 26 15 

Metal & 

Non-metals 
16 5 

Petrochemicals 22 9 

Pharmaceuticals 10 4 

Total No. of 

firms from boards 
102 58 160 

 

5.2 Application of the CAPM 

 

In this part we will use the CAPM to calculate the constant (alpha), systematic risks and 

specific risks. We put one year daily absolute returns into regression model, and then the 

systematic risks (beta) and specific risks can be estimated. At last, we will put these beta 

coefficients into the CAPM, and then the expected returns could be calculated. 

 

For calculating the ln return of samples, firstly we collect the daily adjusted prices, 

secondly we lag the adjusted price, and then we get the ln price and the lag ln price. At 

last we use ln price minus the lag ln price, then we get the sample ln return lnRit. . We 

prepare these ln returns for all samples to match with the regression model.   

 

For the ln return of SZSE300 Price index, the calculation way is as the same as the ln 

return of the sample companies, and ln return of SZSE300 Price index is suitable for 

every regression model. 

 

5.2.1 Estimating the Average Constant, Average Adjusted R
2
, Average Beta Coefficient 

and the Average Residual Term for the SME Board 

 

We put each sample SME Board’s company’s daily ln return with the daily market ln 

return of SZSE 300 Price index into the regression model:  

 

lnRit= αi+ βi∙lnRszse300t + εit 

 

Then we can get each company’s adjusted R
2
, α, β and residual term. The residual term 

we can think it as the specific risk of the sample firms. Then we collect all of those 
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SME Board sample’s value of adjusted R
2
, α and β from each sample’s regression 

model. Next, we analyze the frequency of those values and then collect their minimum, 

maximum and mean values. We will show these values in the following table. For the 

residual term, in the same way but a little bit different, we just collect each firm’s 

maximum and minimum residual term, and then we average all the firms’ maximum and 

also average all the firms' minimum values, we get mean values for the maximum and 

minimum column each. We average the mean value columns for maximum and 

minimum values, then we get one mean value and as the residual term. As the mean 

residual terms are too small to be calculated, then we set the average of the maximum 

and minimum to be the residual terms and also we set the residual to be zero. Then we 

get two kinds of regression models. We find results of t-test for each sample company 

and then we collect all those significances of the t-test, finally we get the mean value of 

those significances as the criterion to judge the credibility of the coefficients (the 

confidence level is 95%). The results are shown in the table 4: 

 

Table 4: The Maximum, Minimum and Mean Values for β, ε, α, Adjusted R
2
 and 

Significances on the SME Board 

coefficient maximum minimum mean 

β 0.492 -0.362 0.00909 

ε 0.3568577973 -0.0919233996 0.1324671989 

α 0.007 0.000 0.00195 

Adjusted R
2
 0.023 -0.004 0.00021 

Sig._constant 0.992 0.068 0.45494 

Sig._β 0.981 0.012 0.48723 

 

5.2.2 Short Analysis of above Results 

 

We use the mean value of each coefficient to write the model for the SME Board as: 

 

                                                                                (1) 

 

                                                           (2)  

 

The adjusted R
2
 is very small, so it shows that the ln return of SZSE300 Price index in 

the CAPM is not goodness fit to the regression line. Both of the significances for 

constant and β are large enough to accept them (α is the constant). To the consistency in 

the formula, we only reserved 5 decimal places for the residual term. 

 

5.2.3 Estimating the Average Constant, Average Adjusted R
2
, Average Beta Coefficient 

and the Average Residual Term for the ChiNext Board 

 

The calculation ways are the same as calculation ways of the SME Board; we change 
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the sample data to the ChiNext Board only. In other words, we use company’s daily ln 

returns which belong to the ChiNext Board’s samples. The residual terms have the same 

character like the SME Board’s samples, so we still have two regression models. The 

regression model is the same as the SME Board. The estimated data are shown in table 

5. 

 

Table 5: The Maximum, Minimum and Mean Values of β, ε, α, Adjusted R
2
 and 

Significances on the ChiNext Board 

coefficient maximum minimum mean 

β 0.450 -0.307 0.06898 

ε 0.5179403966 -0.0911925862 0.2133739052 

α 0.009 0 0.00286 

Adjusted R
2
 0.025 -0.004 -0.00024 

Sig_constant 0.971 0.061 0.37117 

Sig_β 0.976 0.009 0.50702 

 

5.2.4 Brief Analysis of Table 5 

 

We can use those mean coefficients to write the regression model as:         

 

lnRt= 0.00286 + 0.06898lnRszse300,t + 0.21337                      (3) 

 

lnRt= 0.00286 + 0.06898lnRszse300,t                               (4) 

 

The significances both of constant α and β are large enough to accept the two 

coefficients. We only retain 5 decimal places for the residual term ε, when we put it into 

the regression model. The adjusted R
2
 is -0.00024 which is not large enough to show the 

fitness of the regression line. When comparing table 4 and table 5, we find that the 

adjusted R
2
 in the two boards is very close. This may give the cues that the 

compatibility of the regression model is not caused by different boards, and the 

compatibility may be reduced by the CAPM itself.  

 

5.3 Application of the APT Model 

 

We estimate five factors (λ0, λ1, λ2, λ3, ξ) in the APT Model. We put daily volumes, daily 

ln returns of samples, and daily ln returns of SZSE300 Price index and daily volatilities 

into the regression model:  

 

lnRit = λ0 + λ1∙lnRszse300,t + λ2∙Vi,t-1 + λ3∙σi,t-1 +ξit.  

 

From the regression analysis, we also want to find the average adjusted R
2
 and the 

average significance of these five estimated factors. After doing this, we will have a 
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comparison with the statistic data which calculated from the CAPM. With this 

comparison, we will have an impression on which model can explain the regression 

model better.  

 

For the APT model, we should have collected daily volumes of samples. For the 

volatility σit, first we calculate the mean value of the ln return, and then we use the ln 

returns to minus the mean ln return, finally we get the column of volatility σit. We do 

this for all samples of the SME Board and prepare for the datum in the regression model. 

For the values of the samples’ ln returns and ln return of SZSE300 Price index, they are 

the same as which we have already gotten in the CAPM analysis. 

 

5.3.1 Estimating for the Coefficients of the APT Model, Average Adjusted R
2
 and the 

Coefficients’ Significance for the SME Board Samples 

 

We put the entire datum which is needed in the regression model, and then derive the 

APT model. The statistical results would be shown in table 6. All the coefficients and 

adjusted R
2
 have maximum, minimum and mean values, but for each sample’s residual 

term, its mean value is too small to close to zero. We must say something about λ2, the 

value of coefficient λ2 is very small which has 9 decimal places, but the variable volume 

is very large. Then the product of λ2 and variable volume affecting the ln return is 

modest. Then we also have two regression models to the SME Board samples. 

 

Table 6: The Maximum, Minimum and Mean Values for λ0, λ1, λ2, λ3, ξ and Their 

Significance, and the Adjusted R
2
 on the SME Board 

coefficient maximum minimum mean 

Adjusted R
2
 0.114 -0.012 0.02924 

λ0 0.018 -0.01 0.00891 

λ2 9.30E-9 -2.61E-8 -7.61E-9 

λ1 0.452 -0.291 0.06297 

λ3 0.153 -0.085 0.01428 

Sig_λ0 0.93 0 0.14122 

Sig_λ2 0.975 0 0.18202 

Sig_λ1 0.996 0.006 0.50971 

Sig_λ3 0.998 0.019 0.57983 

ξ 0.5144048448  -0.0776806379  0.4367242069  

 

5.3.2 Short Analysis of above Statistic Results 

 

As we used 95% significant level, all the coefficients’ significances are much larger than 



 

 73 

0.05, then we accept all the values for coefficients. Although the mean value of adjusted 

R
2
 is small, which is 0.02924 cannot fit the regression line well, but it is much larger 

than the value of adjusted R
2
 which is 0.00021 in the CAPM. As the two models using 

the same samples, we can say that the APT model is better than the CAPM to fit the 

regression line. When come to the residual term ξ, we also have two values. One is from 

the mean column which derives by averaging the maximum value 0.5144048448 and 

the minimum value -0.0776806379, the other is from the mean values of all the 

residuals in the SME Board’s samples, which is equal to zero. For all the coefficients 

and the residual term, we keep 5 decimal places to constitute the formulas as following: 

 

lnRit =0.00891 + 0.06297∙lnRszse300,t+ (-7.61E-9)∙Vi,t-1 + 0.01428∙σi,t-1 + 0.43672  (5) 

 

lnRit = 0.00891 + 0.06297∙lnRszse300,t + (-7.61E-9)∙Vi,t-1 + 0.01428∙σi,t-1              (6) 

 

5.3.3 Estimating for the Coefficients of the APT Model, Average Adjusted R
2
 and the 

Coefficients’ Significance for the ChiNext Board Samples 

 

We use the datum of ChiNext Board and then we use the previous methods to get the 

elements which we are needed for the APT model. For the residual terms, they have the 

same character as the residuals in the SME Board, so we also use two formulas to 

describe the APT model. We use table 7 to describe those statistical results. 

 

Table 7: The Maximum, Minimum and Mean Values for λ0, λ1, λ2, λ3, ξ and Their 

Significance, and the Adjusted R
2
 on the ChiNext Board 

coefficient maximum minimum mean 

Adjusted R
2
 0.279 -0.012 0.05074 

λ0 0.019 -0.03 0.00906 

λ2 1.772E-8 -1.650E-8 -6.000E-9 

λ1 0.438 -0.417 0.00696 

λ3 0.186 -0.168 0.01325 

Sig_λ0 0.821 0 0.07341 

Sig_λ2 0.955 0 0.09300 

Sig_λ1 0.987 -0.210 0.46426 

Sig_λ3 0.982 -0.138 0.51401 

ξ 0.3676787823 -0.0895165134 0.1390811345 

 

5.3.4 Brief Analysis of above Statistic Results 

 

All the significance’ mean values of the coefficients are large enough to accept them 
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with the significant level 95%. For the coefficient λ2, it has the same character as λ2 in 

the SME samples. For the residual term ξ, we think that there are two values. One 

compute by averaging the maximum value 0.3676787823 and the minimum value 

-0.0895165134, which is 0.1390811345, the other is from the mean values of all the 

residuals in the ChiNext samples, which is equal to zero. We also put the two residual 

terms ξ into the forecast formula (regression model), and we also retain 5 decimal 

places for them. Then the forecast formula can write as follows: 

 

lnRit = 0.00906 + 0.00696∙lnRszse300,t + (-6E-9)∙Vi,t-1 + 0.01325∙σi,t-1 + 0.13908    (7) 

 

lnRit = 0.00906 + 0.00696∙lnRszse300,t + (-6E-9)∙Vi,t-1 + 0.01325∙σi,t-1                   (8) 

 

But as the value of Adjusted    is not large enough, we think that the regression model 

may not fit the real ln returns' regression line for our sample companies. When we 

compare the APT model’s adjusted    with the CAPM's adjusted   , we find the 

same result which like the SME Board’s samples, to the  ChiNext Board's samples, the 

APT model fits the regression line better than the CAPM. 

 

5.4 Forecast with CAPM 

 

In this part we will use the CAPM regression models to forecast ln returns for the 

following one week's exchange days. As our entire samples use datum from 1
st
 Sep. 

2010 to 31
st
 Aug. 2011, so we choose the forecasting period which is the following 5 

exchange days after 31
st
 Aug. 2011. The exact duration is from 1st Sep. 2011 to 7th Sep. 

2011 for most of the samples, because the 3rd Sep. 2011 and 4th Sep. 2011 are 

weekends. But a few samples, like 002450, are closed several days for dividends and 

splitting during this period, so we extend the time period to keep having 5 exchange 

days. For the forecasting, we can use the previous day’s variable to forecast today’s ln 

return, for an example, we use the datum in 31
st
 Aug. 2011 to calculate the forecasting 

ln return of 1
st
 Sep. 2011. As the real ln return can be calculated, we can compare the 

APT model with CAPM by using the two models to forecast the ln return. Then 

comparing those forecasting ln returns with the real return, we will find which model’s 

predict value are closer to the true value, through this comparison we can find some 

evidences to test hypothesis 2. 

 

5.4.1 Calculating the SME Board Samples’ Ln Return by CAPM and Compare with 

These Samples’ True ln Returns 

 

Firstly, we use the sample companies in the SME Board, and then forecast those 

samples’ ln returns with CAPM. Secondly, we also use these samples’ daily adjusted 

prices to calculate the true ln returns. At last we compare the predict ln returns with the 

true ln returns.    
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For the CAPM, we only use the daily ln returns of SZSE300 Price index as a variable. 

Based on the CAPM, all the sample companies should have the same expected ln 

returns. But the real ln returns for each sample are calculated by the sample’s adjusted 

price, and then we compare those ln returns with the expected ln returns. As there are 

102 samples for the SME Board, we construct table 8 to show the expected ln returns of 

the four predict days. 

 

Table 8: The Expected Return from Formulas 

ln Returns Day1 Day2 Day3 Day4 

lnr_ε 0.13422 0.13453 0.13465 0.13452 

lnr 0.00175 0.00206 0.00218 0.00205 

 

The lnr_ε expresses ln returns calculate from the formula (1) and ln returns calculate 

from formula (2). For the “Day1”, it means the first day of the forecasting period and 

the “Day 2” means the second day of the forecasting period, and so on. 

 

As the true ln returns have 102 values for one day, and then we make a table 9 to show 

the statistic results of the true ln returns for four forecasting days. 

 

Table 9: The Statistic Results for the True ln Returns 

SME Mean Median 
Std. 

Deviation 

Minimu

m 

Maximu

m 
Sum 

Day 1 
-0.0259223

5 
-0.02368 0.020026515 -0.09538 0.0439 -2.64408 

Day 2 0.00379147 
0.00584

5 
0.029191512 -0.09568 0.08449 0.38673 

Day 3 0.02504333 
0.02735

5 
0.021554716 -0.05361 0.07242 2.55442 

Day 4 0.01284765 
0.01257

5 
0.018638476 -0.05299 0.04965 1.31046 

 

From table 9, we know the minimum values and the maximum values among the 102 

true ln returns. The mean ln returns may stand for the average ln returns for the SME 

Board. “Day 1”, “Day 2”, “Day 3” and “Day 4” have the same meaning as previous 

part. 

 

We also calculated the difference between each sample’s true ln returns and the forecast 

ln returns which are with residual terms and without residual terms. We would use four 

graphs to describe the different distributions. 
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Figure 3: The Difference between the First Day’s True ln Returns and Forecast ln 

Return 

 

 

The X axis is the number of samples which are 102 samples here and the Y axis is the 

value of difference for ln returns. This figure shows the difference of samples for the 

first forecasting day. The blue points show the difference between the true ln returns and 

the forecast ln return with residual. The red points show the difference between the true 

ln returns and the forecast ln return without residual term. From this graph we know that 

the forecast ln return without residual term is much closer to true ln returns, then we 

think that formula (2) is more accurate than the formula (1). The red points tell us that 

the daily errors are around 0.02732 which is the mean value of the difference. 
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Figure 4: The Difference between the Second Day’s True ln Returns and Forecast ln 

Return 

 

 

Figure 4 describes the relationship between the second day’s true ln returns and forecast 

ln return. The same result we can get as figure 1, which is that the formula (2) is more 

accurate than the formula (1). The daily mean error for red points is -0.002025 which is 

much closer to zero. 

 

Figure 5: The Difference between the Third Day’s True ln Returns and Forecast ln 

Return 

 

 

The figure 5 also shows that formula (2) is more accurate than the formula (1) and the 
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daily mean error of red points is -0.022745. 

 

Figure 6: The Difference between the Fourth Day’s True ln Returns and Forecast ln 

Return 

 

 

Figure 6 also proves that the formula (2) is more accurate than the formula (1) and the 

forecast mean error of the formula (2) is -0.010946. 

 

From the four figures, we can deduce that the formula (2) is much better suitable for the 

SME Board’s sample regression.  

 

5.4.2 Calculating the ChiNext Board Samples’ Ln Return by CAPM and Compare with 

These Samples’ True ln Returns 

 

We use the same calculating methods as the SME Board’s samples to derive the predict 

ln returns and the true ln returns. We construct table 10 to show the forecast ln returns. 

 

Table 10: The Expected Return from Formulas 

ln Returns Day1 Day2 Day3 Day4 

lnRchi_ε 0.21468 0.21707 0.21794 0.21697 

lnRchi 0.00131 0.0037 0.00457 0.0036 

 

The lnRchi_ε expresses ln returns calculate from the formula (3) and lnRchi calculate 

from the formula (4). For “Day1”, “Day2”, “Day3” and “Day4”, they have the same 

meanings as table 7. As each forecasting day has 58 true ln returns, we also construct 

table 11 to show the statistic results. 
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Table 11: The Statistic Results for the True ln Returns 

ChiNext Mean Median Std. Deviation Minimum Maximum Sum 

Day 1 -0.02450724 -0.025615 0.015280414 -0.05778 0.04726 -1.42142 

Day 2 0.01197431 0.009625 0.020715181 -0.03039 0.07753 0.69451 

Day 3 0.03052603 0.033695 0.021285433 -0.06772 0.0718 1.77051 

Day 4 0.00725931 0.007675 0.016607225 -0.04082 0.04084 0.42104 

 

Table 11 tells us that the minimum, maximum and mean values of the ln returns for the 

ChiNext Board samples. Considering those mean ln returns, we would know the four 

forecasting days’ average ln returns of the ChiNext Board. 

 

We also construct four graphs to make the difference, which is between the true ln 

returns and the predict ln returns, more visible and more obvious. The four graphs 

describe four forecast days respectively. The differences calculate by the forecast ln 

returns minus the true ln returns. 

 

Figure 7: The Difference between the First Day’s True ln Returns and Forecast ln 

Return 

 

 

The blue points “D_lnr_ε_1” express the first day’s differences between the true ln 

returns and the forecast ln returns with residual items. The red points “D_lnr _1” 

express the first day’s differences between the true ln returns and the forecast ln returns 

without residual term. We think that the closer to zero the more suitable for the 

regression model. Then we think that formula (4), which is without the residual term, is 

better for forecasting. The X axis represents the number of stock shares in the ChiNext 

Board and the Y axis represents the value of ln returns. 
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Figure 8: The Difference between the Second Day’s True ln Returns and Forecast ln 

Return 

 

 

The blue points “D_lnr_ε_2” express the second day’s difference between the true ln 

returns and the forecast ln returns with residual items. The red points “D_lnr _2” 

express the second day’s difference between the true ln returns and the forecast ln 

returns without residual term. This figure also shows that the formula (4) is much better 

for regression. 

 

Figure 9: The Difference between the Third Day’s True ln Returns and Forecast ln 

Return 

 
 

The red points “D_lnr _3” express the third day’s difference between the true ln returns 

and the forecast ln returns without residual term. It also shows that the formula (4) is 

more accurate than the formula (3). 
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Figure 10: The Difference between the Fourth Day’s True ln Returns and Forecast ln 

Return 

 

 

The blue points “D_lnr_ε_4” express the fourth day’s difference between the true ln 

returns and the forecast ln returns with residual items. The red points “D_lnr _4” 

express the fourth day’s difference between the true ln returns and the forecast ln returns 

without residual term. This figure also proves the formula (4) is better for regression. 

 

5.4.3 The Statistic Analysis of the Difference between the True ln Returns and the 

Forecast ln Returns 

 

From the previous part 5.4.1 and part 5.4.2, we know that the regression models which 

without the residual term are more accurate both for the two boards samples. We 

calculate the maximum, minimum, median and mean values of the difference to prepare 

for the comparison with the APT model. Table 12 shows the statistic results for the 

model (1), (2), (3) and (4). 
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Table 12: Statistic Results of Difference for the Two Boards Samples in CAPM 

SME samples 
Mean Median Std.Deviation Minimum Maximum Sum 

D_lnr_ε_1 0.1601424 0.1579 0.02002651 0.09032 0.2296 16.33452 

D_lnr_ε_2 0.1307385 0.128685 0.02919151 0.05004 0.23021 13.33533 

D_lnr_ε_3 0.1096067 0.107295 0.02155472 0.06223 0.18826 11.17988 

D_lnr_ε_4 0.1216724 0.121945 0.01863848 0.08487 0.18751 12.41058 

D_lnr_1 0.0273218 0.02543 0.02053501 -0.04215 0.09713 2.78682 

D_lnr_2 -0.002025 -0.003785 0.02901501 -0.08243 0.09774 -0.20655 

D_lnr_3 -0.0227449 -0.025175 0.02165328 -0.07024 0.05579 -2.31998 

D_lnr_4 -0.0109461 -0.01124 0.01868016 -0.0476 0.05504 -1.1165 

ChiNext samples  

D_lnr_ε_1 0.2391872 0.240295 0.1528041 0.16742 0.27246 13.87286 

D_lnr_ε_2 0.2050957 0.207445 0.2071518 0.13954 0.24746 11.89555 

D_lnr_ε_3 0.187414 0.184245 0.02128543 0.14614 0.28566 10.87001 

D_lnr_ε_4 0.2097107 0.209295 0.01660723 0.17613 0.25779 12.16322 

D_lnr_1 0.0258172 0.026925 0.01528041 -0.04595 0.05909 1.4974 

D_lnr_2 -0.0082743 -0.005925 0.02071518 -0.07383 0.03409 -0.47991 

D_lnr_3 -0.025956 -0.029125 0.02128543 -0.06723 0.07229 -1.50545 

D_lnr_4 -0.0036593 -0.004075 0.01660723 -0.03724 0.04442 -0.21224 

 

From table 12, the definitions of “D_lnr_ε_1”, “D_lnr_ε_2”, “D_lnr_ε_3”, “D_lnr_ε_4”, 

“D_lnr_1”, “D_lnr_2”, “D_lnr_3” and “D_lnr_4” have the same meanings as previous. 

We would use those statistic data to compare with statistic data which are calculated by 

the APT model. 

 

5.5 Forecast with the APT Model 

 

We use the APT forecasting models which estimated in previous part. The forecasting 

period is the same as the forecasting period which used by CAPM regression models, i.e. 

it is the same as part 5.4. 

 

For the APT model, we need the ln returns of SZSE300 Price index for the four 

forecasting days, the four days’ exchange volume, and four days’ volatility, and then we 

put those data to the formulas (5) to (8), at last we can get the forecasting ln returns for 

the SME Board samples and the ChiNext Board samples. For the true ln returns, they 

have been calculated in part 5.4, so we only need use the formulas (5) to (6) to calculate 

the forecast ln returns. 

 

5.5.1 Calculating the SME Board Samples’ ln Returns by APT and Compare with These 

Samples’ True ln Returns 
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We put the ln returns of SZSE300 Price index, volume and volatility, which the last two 

variables from the SME Board samples, into the formula (5) and (6). Then we can get 

the four days’ estimated ln returns. As each forecasting day has 102 ln returns, we 

construct table 13 to show the statistic results of these ln returns. 

 

Table 13: The Expected ln Returns from Formula (5) and Formula (6) for SME Board 

Samples 

Without ε Mean Median Std. Deviation Minimum Maximum Sum 

Day 1 -0.00064641 0.003787 0.01380627 -0.080317 0.008941 -0.065934 

Day 2 0.0005189 0.0040045 0.010700704 -0.051351 0.010144 0.052928 

Day 3 0.00055465 0.004381 0.010273659 -0.042713 0.009244 0.056574 

Day 4 -0.00202436 0.0031955 0.016620163 -0.107055 0.009118 -0.206485 

With ε  

Day 1 0.43607359 0.440507 0.01380627 0.356403 0.445661 44.479506 

Day 2 0.4372389 0.4407245 0.010700704 0.385369 0.446864 44.598368 

Day 3 0.43727465 0.441101 0.010273659 0.394007 0.445964 44.602014 

Day 4 0.43469564 0.4399155 0.016620163 0.329665 0.445838 44.338955 

 

“Without ε” expresses the ln returns calculated by the formula (6), and then we do the 

frequency with those ln returns, at last we get the statistic results show in the next 4 

rows. “With ε” expresses the ln returns calculated by the formula (6) and the following 

4 rows also show the statistic results. “Day 1”, “Day 2”, “Day 3” and “Day 4”have the 

same meanings as the previous definitions. All these statistic results are for the four 

days’ forecasting ln returns. Comparing this mean column with the mean column 

belongs to table 9, we found that formula (5) overrates the ln returns and formula (6) 

underestimates the ln returns. 

 

5.5.2 Compare the Forecast ln Returns with the True ln Returns for SME Board 

Samples 

 

We compare the true ln returns which we calculated before with the forecast ln returns. 

We want to show the features of the differences more straightforward and more 

expressive, so we graph four figures, like the previous part 5.4, to compare the 

difference for each day respectively. 
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Figure 11: The First Day Difference of ln Returns for the SME Board Samples 

 

 

For the blue points of “Difference with Residual” mean the difference calculated by the 

forecast ln returns which deduced by the formula (5) minus the true ln returns. The red 

points of “Difference with Residual” mean the difference calculated by the forecast ln 

returns which deduced by the formula (6) minus the true ln returns. From this figure, we 

know that the formula (6) which is without the residual term are more proper than than 

the formula (5) which is with the residual term. 

 

Figure12: The Second Day Difference of ln Returns for the SME Board Samples 

 

 

From figure 12, the differences also show that the formula (6) is better for forecasting. 

We know that the second day’s forecasting result is the same as the first day’s 

forecasting result. 
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Figure 13: The Third Day Difference of ln Returns for the SME Board Samples 

 
 

From the figure 13, the samples in the third forecast day all show that the ln returns 

which calculated by the formula (6) are closer to the true ln returns. The third day’s 

result also proves that the formula (6) is more accurate than the formula (5) for 

predicting. 

 

Figure 14: The Fourth Day Difference of ln Returns for the SME Board Samples 

 

 

The fourth day’s difference also shows that formula (6) is better than formula (5). 
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5.5.3 Calculating the ChiNext Board Samples’ ln Returns by APT and Compare with 

These Samples’ True ln Returns 

 

We calculate the ln returns in the same way as part 5.5.1 and we only change the data to 

the ChiNext Board samples. We compose table 12 to show the forecast ln returns which 

have been calculated by the formula (7) and formula (8). 

 

Table 14: The Expected ln Returns from Formula (7) and Formula (8) for ChiNext 

Board Samples 

Without ε Mean Median Std. Deviation Minimum Maximum Sum 

Day 1 0.00330243 0.004706 0.004723824 -0.01156 0.008707 0.191541 

Day 2 0.00217305 0.0048955 0.00668807 -0.024337 0.008061 0.126037 

Day 3 0.00246817 0.005004 0.007289291 -0.030825 0.008831 0.143154 

Day 4 0.00162231 0.004039 0.007517278 -0.036537 0.008341 0.094094 

With ε  

Day 1 0.14238243 0.143786 0.004723824 0.12752 0.147787 8.258181 

Day 2 0.14125305 0.1439755 0.00668807 0.114743 0.147141 8.192677 

Day 3 0.14154817 0.144084 0.007289291 0.108255 0.147911 8.209794 

Day 4 0.14070231 0.143119 0.007517278 0.102543 0.147421 8.160734 

 

All these statistic results are for the four days’ forecasting ln returns in the ChiNext 

Board samples. We compare this mean column with the mean column which belongs to 

table 11, and then we find that the formula (7) overrates all the four days’ ln returns, 

while the formula (6) underestimates three days’ ln returns and the first day overvalue 

than the true mean ln return. 

 

5.5.4 Compare the Forecast ln Returns with the True ln Returns for ChiNext Board 

Samples 

 

We also construct four tables to describe four days’ differences between the ln true 

returns and the forecast ln returns respectively. 
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Figure 15: The Fourth Day Difference of ln Returns for the ChiNext Board Samples 

 

 

Figure 15 tells us that the formula (8) which does not contain residual term, is better for 

predicting than the formula (7) which contains a residual term. From this figure we 

know that the first forecasting day’s result is the same as the result in SME Board’s 

samples. 

 

Figure 16: The Second Day Difference of ln Returns for the ChiNext Board Samples 

 
 

For the figure 16, we know that using the formula (7) forecast the second day’s ln 

returns are more accurate than the formula (8). It has the same result as the first day. 
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Figure 17: The Third Day Difference of ln Returns for the ChiNext Board Samples 

 

 

The third day’s result also proves that the formula (8) is more accurate in forecasting 

than the formula (7). 

 

Figure 18: The Fourth Day Difference of ln Returns for the ChiNext Board Samples 

 

 

The evidences of the fourth day’s differences also prove that the formula (8) is better 

than the formula (7). 

 

5.6 Statistic Analysis for the Difference 
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We calculate the maximum, minimum, median and mean values for the differences 

which with the residual terms and without the residual terms respectively. Then we 

would compare these statistic results with the CAPM’s statistic results. We construct 

table 15 to show these statistic results. From the statistic results, we would know the 

deviation of forecast ln returns with the true ln returns. 

 

Table 15: Statistic Results of Difference for the Two Boards Samples in APT Model 

SME samples Mean Median Std.Deviation Minimum Maximum Sum 

D_lnr_ε_1 0.46199594 0.464043 0.023658743 0.355589 0.530984 47.123586 

D_lnr_ε_2 0.43344743 0.435103 0.032153843 0.321339 0.533117 44.211638 

D_lnr_ε_3 0.41223131 0.4141445 0.023764088 0.346247 0.46966 42.047594 

D_lnr_ε_4 0.42184799 0.42648 0.028084616 0.293935 0.489861 43.028495 

D_lnr_1 0.02527594 0.027323 0.023658743 -0.081131 0.094264 2.578146 

D_lnr_2 -0.00327257 -0.001617 0.032153843 -0.115381 0.096397 -0.333802 

D_lnr_3 -0.02448869 -0.0225755 0.023764088 -0.090473 0.03294 -2.497846 

D_lnr_4 -0.1487201 -0.01024 0.028084616 -0.142785 0.053141 -1.516945 

ChiNext samples   

D_lnr_ε_1 0.16688967 0.1689955 0.15965903 0.091767 0.205567 9.679601 

D_lnr_ε_2 0.12927874 0.132783 0.023572287 0.050378 0.175645 7.498167 

D_lnr_ε_3 0.11102214 0.1104575 0.021406091 0.049711 0.206359 6.439284 

D_lnr_ε_4 0.133443 0.1362385 0.018803545 0.062633 0.170394 7.739694 

D_lnr_1 0.02780967 0.0299155 0.015965903 -0.047313 0.066487 1.612961 

D_lnr_2 -0.00980126 -0.006297 0.023572287 -0.088702 0.036565 -0.568473 

D_lnr_3 -0.02805786 -0.0286225 0.021406091 -0.089369 0.067279 -1.627356 

D_lnr_4 -0.005637 -0.0028415 -0.01880355 -0.076447 0.031314 -0.326946 

 

“D” is the short form of difference and “lnr_1” expresses the first day’s ln returns 

without the residual term. Then “D_lnr _1” expresses that the first day’s difference 

between the true ln returns and the forecast ln return without residual term. “D_lnr_ε_1” 

means that the first day’s difference between the true ln returns and the forecast ln 

return with residual term. The rest for “D_lnr _2”, “D_lnr _3”, “D_lnr _4”, “D_lnr_ε_2”, 

“D_lnr_ε_3” and “D_lnr_ε_4” could be deduced by analogy. In the next part, we will 

compare those differences for the same samples. 
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Chapter 6: Conclusion 

It is interesting to know which one can forecast more accurately on the SME and 

ChiNext boards between CAPM and APT models. From the previous regression 

analysis, we found the evidences to judge our three hypotheses. In this part, at first we 

summarize and compare our study evidences, and then we answer our research 

questions and give our research results of testing our hypotheses. Next, we compare 

with previous study results and ours and then give our own point views and 

recommendations for further study. 

 

6.1 Evidence for the CAPM 

 

Based on the CAPM, we do regression analysis on the SME Board’s samples and the 

ChiNext Board samples. Then we get the value of factor beta, and the forecasting 

models based on CAPM. From those forecasting models, we can get the differences 

between the forecast ln returns and the true ln returns. When we compare the 

differences based on CAPM with the differences based on APT model, we can find 

results about our research questions. 

 

6.1.1 Evidence from the SME Board’s Samples 

 

When use the CAPM as the regression model for the SME Board’s samples and we find 

that the mean significances of the coefficients are large enough to accept them. If the 

residual terms are equal to zero, the ln returns deduced by the regression models would 

be closer to the true ln returns.  

 

We suggest that if we want to use CAPM to estimate the ln returns for the SME Board’s 

shares, we can use the formula (2), which is: 

 

                                 

 

We use this formula to predict four days ln returns. The mean difference of the four days 

calculates by averaging the sum of the SME samples’ mean column from “D_lnr_1” to 

“D_lnr_4” in table 10. The mean difference describes that the average distance between 

the forecast ln returns and the true ln returns is 0.00209855. From table 9, when we 

average the values of mean column, we would get the mean value of the true ln return 

which is 0.003940025. So the mean difference of 0.00209855 is a large deviation from 

the true mean ln return. 

 

6.1.2 Evidence from the ChiNext Board Samples 
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If you want to forecast the ln returns for the shares on the ChiNext Board, we suggest 

using the formula (4), which is: 

                                 

 

We calculate the ChiNext Board’s mean difference by averaging the ChiNext samples 

mean column from “D_lnr_1” to “D_lnr_4” in table 10. As the four-day period mean 

differences is minus 0.0030181, which means that the averaging forecast ln return is 

0.0030181 less than the mean true ln return. From table 11, we can get the true mean ln 

returns, by averaging the values of the mean column, which is 0.0063131025. 

Comparing the two values, we know that 0.0030181 nearly two times larger than 

0.0063131025, so we think that this deviation may be too large. 

 

6.2 Evidence for the APT Model 

 

Both for the SME Board’s and ChiNext Board’s samples, the coefficients’ significances 

of regression model which based on the APT model are large enough to accept them. 

We also find that the formal (6) and formal (8) are better for forecasting each sample’s 

ln returns. 

 

6.2.1 Evidence from the SME Board’s Samples Based on the APT Model 

 

When we put the data for SME Board’s samples to the regression model which based on 

the APT model, we find that the formula (6) which without the residual terms forecast 

the ln returns more accurate than the formula (5). Formula (6) is: 

 

                                                             σ      

 

We use the formula (6) to predict four days ln returns and we can get the mean predict 

ln returns of samples in table 13. From the mean column which belongs to the with ε 

part, when we average the four days’ mean forecast ln returns, we can get -0.000399305 

as the average ln returns of the four forecasting days. In table 15 the SME samples’ 

mean column from “D_lnr_1” to “D_lnr_4”, when we average the sum of the daily 

differences of the four days, we get the mean difference of the forecasting period. The 

mean difference describes that the average distance between the forecast ln returns and 

the true ln returns is minus 0.0378021375. As mean true ln return is only 0.003940025, 

we think that the deviation 0.0378021375 is too large. 

 

6.2.2 Evidence from the ChiNext Board’s Samples Based on the APT Model 

 

When we put the ChiNext Board’s samples into the formula (7) and (8), the forecast ln 

returns are derived by the formula (8) is more accurate than the formula (7). The 

formula is: 
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                                                          σ      

 

Because the daily mean differences from table 15, the ChiNext Board samples’ mean 

column, show the daily mean differences calculated by the formula (8) are smaller than 

they calculated by the formula (7). Similarly as calculating average forecast ln return 

from table 13, we can get the average forecast ln return of the four predict days for the 

ChiNext Board samples from table 14. The average forecast ln return is 0.00239149 and 

the average differences of the four days which calculated from table 15 are minus 

0.0039216125. As the true mean ln return of the ChiNext Board is 0.0063131025 and 

the forecast ln return is less than half of the true mean ln return, we think that the 

forecasting formula (8) is not accurate. 

 

6.3 Comparing the Estimating ln Returns from the CAPM and the APT Model 

 

We compare the average mean ln return from different models but with the same board 

samples. In this way, we can know which model would be more accurate in forecasting 

ln returns. And we can answer our research questions mentioned in Chapter 1 and give 

the testing results of our hypotheses. 

 

Firstly, we review our three sub-questions in Chapter 1.2 and the corresponding 

hypotheses in Chapter 3.7. Our research questions contain: 1) What is the difference of 

the estimating future returns which are calculated by CAPM model and APT model on 

the SME Board? 2) What is the difference of the estimating future returns which are 

calculated by CAPM model and APT model on the ChiNext Board? 3) Which model 

between CAPM and APT is more suitable for the regression model? 

 

And our testing hypotheses include: 

 

H1: For estimating the future return on the SME Board, the APT model is more accurate 

than the CAPM. 

 

H2: For estimating the future return on the ChiNext Board, the APT model is more 

accurate than the CAPM. 

 

H3: The average adjusted R square shows that the APT model better fits the regression 

line than the CAPM. 

 

Next, we answer these quesions and the testing results of hypotheses through comparing 

ln Returns from CAPM and APT Model for SME Board Samples. 

 

6.3.1 Comparing ln Returns from CAPM and APT Model for SME Board Samples 

 

Based on the part 5.1 and 5.2, we have the average of the mean ln returns. We construct 
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table 16 to show these values and then we will compare them. With this comparison, we 

would easily know which model can predict more accurately to the mean true ln return. 

 

Table 16: Kinds of ln Returns Based on CAPM and APT Model 

 Returns 

Boards 

Mean True ln 

Returns 

Average Mean forecast  

ln Returns 

Average Mean Difference 

CAPM APT CAPM APT 

SME 

Board 

0.003940025 0.00201 -0.000399305 0.00209855 -0.0378021375 

ChiNext 

Board 

0.0063131025 0.003295 0.00239149 -0.0030181 -0.0039216125 

 

When we talk about which the forecast ln returns or the true ln returns more accurate, 

we actually mean that the degree of deviation from the true ln returns. So we should use 

the absolute value of the “Average Mean Difference” column. For the SME Board’s 

samples, the deviation based on the CAPM is 0.00209855 which is smaller than the 

deviation 0.0378021375 based on the APT model. From this comparison, we can say 

that the CAPM is more accurate to forecast for the SME Board’s samples. Then 

research question 1 is answered, and that also means that we should not accept H1. 

 

For the ChiNext Board’s samples, the deviation based on the CAPM is 0.0030181 and 

the deviation based on the APT model is 0.0039216125. So the deviation based on the 

APT model is larger than the deviation based on the CAPM. From this comparison, we 

cannot say that the APT model is superior to the CAPM, and research question 2 is 

answered, then we should not accept H2. 

 

For table 4, table 5 and the characteristic of adjusted R
2
, we know that the value of 

adjusted R
2
 which based on the CAPM is not large enough for the factor β explaining 

the variation as well. From table 6 and table 7, we know the values of adjusted R
2
s 

based on the APT model are not very large, which the mean adjusted R
2
 is 0.02924 for 

SME Board samples and is 0.05074 for ChiNext Board samples. But the adjusted R
2
 

based on the APT model is much larger than the adjusted R
2
 based on the CAPM. So 

we can deduce that the APT model’s factors can explain more variation than the 

CAPM’s factor, and then we think that the H3 is true, and the research question 3 can be 

explained.  

 

6.4 Theoretical and Practical Comparison and Contribution 

 

The aim of this thesis is to extend and improve on the empirical comparing between 

CAPM and APT based on Chinese stock market, because we found that there is little 

similar study in China. Through the comparing these two asset pricing models on SME 

and ChiNext Boards in China, we found that the APT model does not perform better 
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than CAPM. Our result is contrasted with previous studying in Australian equity market 

(Faff, 1992), Italian stock market (Cagnetti, 2002), Indian stock market (Dhankar& 

Singh, 2005), Indonesia stock market (Febrian & Herwany, 2010), Thailand stock 

market (Nguyen, 2010), and Forestry-Related investment vehicles in the world (Sun & 

Zhang, 2001).  

 

All of the six reviews used monthly data, while we used daily data. But we cannot say 

this is the reason which caused the adverse conclusion. As we find two studies which 

one of them used monthly data and the other applied weekly data, but they deduce the 

same result like our thesis.  

 

Most of the authors of our review literatures adopted macroeconomic variables to 

analyze the APT model, while our research employed microeconomic variables to study 

the APT model. So our study may fill this research gap. Both of the eight review 

literatures and our thesis did not adopt more than five factors to test the APT model. We 

think that the more factors would make the APT model more accurate, and then all of us 

may deduce that the APT model performs better than CAMP.  

 

Both of Michailidis, et al. (2007) and Dash & Rishika (2011) deduced that CAPM 

performance better than the APT model in explaining the return, like our research result. 

As Michailidis, et al. (2007) research on Greek stock market which is a developed 

market, while both of our thesis and Dash & Rishika’s (2011) paper study on developing 

markets, we do not think that the same result is caused by market maturity.  

 

For the methodology, all of us are alike expert for slight differences. Most of us use 

regression, but some of them use time series regression, some use cross-sectional 

regression and some use matrix. We also use different tests, some use T-test, some use 

C-test and some use F-test. But we don’t think different tests may cause different testing 

results.  

 

Our research implies that the policymakers can use CAPM to decide financial policies 

about returns. If the policymakers want more accurate results, they should lead more 

variables into the APT model. As the more variables in APT model, the better 

performance of the APT model has than the CAPM. 

 

6.5 Recommendation for Further Research 

 

It is important to have a self-assessment for this thesis. In this way, we can find some 

limitations of this study and propose some suggestions for other researchers who want 

to do a further study on the same field. 

 

In this study, the CAPM and the APT have been used on the SME Board and the 

ChiNext Board. As the CAPM is a one-factor model, we choose each firm’s ln returns 

regress on the ln returns of SZSE 300. For the APT model, we only use three factors and 
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each firm’s ln returns regress on ln returns of SZSE 300, daily volume and daily 

volatility. For the further study, other factors can be chose for regression and the 

following researchers choose more factors for the APT model. For example, further 

studies can take oil prices, industrial production, inflation rate, political risk and 

company size into consideration. Following researchers also can divide the sample into 

small, middle and large capital size to consider the performance difference between 

CAMP and APT model. Furthermore, the following researchers can compare the Main 

Board, SME Board and ChiNext together based on the CAPM and the APT. 

 

This study only takes 160 companies from six industries and only considers one year’s 

daily adjusted close prices. Thus, the testing results may only be suitable for several 

industries and short-term period explanation. Then the broader sample size and longer 

time horizon will be considered in further research. Meanwhile the following 

researchers should pay attention to the listed time of the companies, which means the 

sample companies they choose should be listed in the same time. Through this way, 

their research can have a consistent macroeconomic environment. Meanwhile the 

following researchers also can only study macroeconomic factors how to imply the APT 

model. 
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Appendix: 

Appendix 1: 
 

The True ln Return of Samples and The Expected Return from Formulas for SME Board 

(002331---002466 are exchange code for each share) 

ln Returns Day1 Day2 Dday3 Dday4 

lnr_ε 0.13422 0.13453 0.13465 0.13452 

lnr 0.00175 0.00206 0.00218 0.00205 

002331 -0.01971 -0.00077 0.02647 0.01555 

002332 -0.02784 0 0.03089 -0.00228 

002333 -0.02851 0.0251 0.02532 0.03118 

002334 -0.02509 0.02251 0.01831 0.00777 

002335 -0.02076 0.04846 -0.05361 0.04584 

002337 -0.04166 0.00521 0.02203 0.00579 

002338 -0.02549 0.0079 0.02442 0.00197 

002339 -0.0301 0.01189 0.0152 0.00043 

002343 -0.0517 0.03498 0.04377 0.04965 

002346 -0.02366 0.00375 0.01393 0.01465 

002347 -0.01735 -0.00319 0.03296 0.01482 

002349 0.01598 -0.00151 -0.02294 0.01306 

002350 -0.02198 -0.01511 0.02506 0.00165 

002352 -0.03174 0.0055 0.06295 -0.01116 

002355 -0.0248 0.00074 0.03124 0.01209 

002356 -0.02331 0.01589 0.05455 0.04739 

002358 -0.03417 0.08449 -0.00464 -0.04714 

002359 -0.02226 -0.00173 0.0189 0.02022 

002360 -0.04186 0.02081 0.04101 -0.00066 

002361 -0.03301 -0.00198 0.03785 0.00759 

002362 -0.02687 -0.00273 0.03804 0.02953 

002364 -0.03326 0.00319 0.02822 -0.0031 

002366 -0.02532 0.00233 0.02299 0.01876 

002367 -0.02101 0.00661 0.02538 0.00768 

002368 -0.02755 0.00619 0.01748 0.02523 

002369 -0.0238 0.0298 0.05347 0.04584 

002370 -0.02279 -0.00533 0.03331 0.01029 

002371 -0.01761 0.00901 -0.01247 0.023 

002372 -0.06281 0.02427 -0.01026 -0.01193 

002374 -0.02019 0.01149 0.02456 0.02397 

002376 -0.03489 0.02532 0.02375 0.02366 

002377 -0.03352 -0.02183 0.05205 0.03574 

002378 0.01297 -0.01509 0.03372 0.01189 
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002379 -0.0349 0.01044 0.0299 -0.007 

002380 -0.01832 -0.00562 0.05108 0.0225 

002381 -0.02852 0.00502 0.0296 0.00787 

002383 -0.01079 0.01676 0.01865 0.0098 

002384 -0.09446 0.0139 0.02102 0.00863 

002386 -0.09538 -0.00767 -0.01552 0.02776 

002388 -0.00566 -0.0472 0.0365 -0.05299 

002389 -0.02972 0.02526 0.01698 0.01814 

002390 -0.0394 0.01397 0.0395 0.0226 

002391 0.02777 -0.04751 0.05918 0.02564 

002392 -0.02304 0.01263 0.04259 0.0004 

002395 -0.0411 0.00376 0.03007 0.02209 

002396 -0.01909 0 0.01909 0.00906 

002399 -0.02576 0.00855 0.03445 0.01352 

002401 -0.02631 0.00903 0.03479 -0.00105 

002402 -0.03572 0.03517 -0.03688 -0.0207 

002403 -0.02724 -0.00419 0.03469 0.04833 

002405 -0.0237 0.01647 0.03215 0.00561 

002406 -0.04759 0.02978 -0.02363 0.00976 

002407 -0.03529 -0.01019 0.02875 0.02731 

002408 -0.0453 -0.00664 -0.00176 -0.00741 

002409 -0.03497 0.01973 0.02209 0.03158 

002410 -0.02007 0.05011 -0.01062 0.01089 

002411 -0.04339 0.00686 0.046 0.00362 

002412 -0.05411 0.00308 0.02047 0.02174 

002414 -0.01136 0.03616 0.07242 -0.02889 

002415 -0.00941 -0.00616 0.01627 0.00722 

002417 -0.00911 -0.02857 0.03908 0.03425 

002418 -0.02028 0.00715 0.02907 0.02344 

002420 -0.02037 0.00242 0.04718 0.03175 

002421 -0.02225 0.03681 0.0544 -0.01564 

002422 -0.0082 0.01024 0.01045 -0.00342 

002423 -0.02943 -0.07808 0.04776 0.03573 

002424 0.00212 -0.01493 0.01546 0.03637 

002426 -0.03247 -0.01207 0.02202 0.02155 

002427 -0.04184 -0.08239 0.05193 -0.00094 

002428 -0.01346 -0.03017 0.02874 0.01183 

002429 -0.02213 0.01213 0.03263 0.01449 

002430 -0.0008 -0.03131 0.01354 0.01456 

002432 -0.05769 0.07494 0.03668 0.00669 

002433 -0.0145 -0.02836 0.01322 0.01054 

002434 0.00501 -0.02884 0.01218 0.03417 

002435 -0.01887 0.00396 0.03952 -0.00457 
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002436 -0.02907 0.02813 0.02873 -0.00458 

002437 -0.01582 -0.00319 0.04268 -0.0174 

002438 -0.05274 -0.00163 0.04505 0.01969 

002439 -0.01749 0.01516 -0.00598 0.02525 

002440 -0.02144 0.02453 0.0079 0.01647 

002442 -0.05005 0.0158 -0.00524 0.00611 

002443 -0.03725 -0.09568 0.04092 0.0356 

002444 -0.01795 0.00901 0.04154 0.00857 

002445 -0.02142 0.01306 0.0477 0.04204 

002446 -0.01633 -0.00396 0.01249 0.00716 

002448 -0.01251 0.02297 0.01751 0.01599 

002449 -0.02543 0.007 0.06396 0.03135 

002450 -0.01829 0.06403 0 -0.02003 

002451 -0.01977 -0.00932 0.01784 0.01125 

002452 -0.02265 0.00467 0.03061 0.01496 

002453 -0.00034 -0.02488 -0.00737 0.02127 

002454 -0.02227 0.01849 0.00441 0.00877 

002455 -0.02977 0.02308 0.02649 0.00131 

002456 -0.02093 0.02199 0.05972 -0.0005 

002457 -0.03701 0.02123 0.04062 0.02424 

002459 -0.0105 -0.0549 0.01174 0.03379 

002460 0.0439 -0.09538 0.01073 0.04779 

002463 -0.02208 0.04794 0.03348 0.01633 

002464 -0.02062 -0.00755 0.0293 0.00902 

002465 -0.02824 0.00071 0.02098 0.01443 

002466 -0.09524 0.01482 0.02301 -0.01422 
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Appendix 2: 
 

The True ln Return of Samples and The Expected Return from Formulas for ChiNext 

Board (002331---002466 are exchange code for each share) 

ln Returns Day1 Day2 Day3 Day4 

lnRchi_ε 0.21468 0.21707 0.21794 0.21697 

lnRchi 0.00131 0.0037 0.00457 0.0036 

300037 -0.02729 0.03 0.00369 0.00612 

300038 -0.02158 0.01556 0.02191 0.0085 

300039 -0.01455 0 0.04734 0.00358 

300041 -0.01456 0.04924 0.01514 0.02057 

300044 -0.02414 0.01595 0.01881 0.00989 

300045 -0.03129 -0.00638 0.03577 -0.00285 

300047 -0.02806 0.01646 0.04337 0.01184 

300048 -0.0391 0.0042 0.019 0.0009 

300049 -0.02413 -0.0028 0.03168 0.02013 

300050 -0.02047 0.00163 0.04308 0.00984 

300051 -0.02428 0.00784 0.04483 0.03393 

300053 -0.0308 0.03741 0.01773 0.00277 

300054 -0.0083 -0.00697 0.03383 0.00808 

300056 -0.01322 0.0038 0.039 0.00798 

300059 -0.01836 -0.00866 0.03419 0.0212 

300063 0.04726 -0.03012 0 0.0381 

300064 -0.03748 0.02971 0.02219 0.00523 

300065 -0.01773 -0.00033 0.02633 0.00348 

300066 -0.0179 0.06083 -0.00142 -0.02683 

300067 -0.03276 0.01068 0.04874 0.01606 

300068 -0.02218 0.01735 0.03435 -0.04082 

300069 -0.02151 0.01173 0.02725 -0.00299 

300072 -0.00592 0.01239 -0.02074 0.03991 

300073 -0.03624 -0.01039 0.02794 -0.00363 

300074 -0.02636 0.029 0.05595 -0.01037 

300075 -0.03267 0 0.02953 0.04084 

300076 -0.02736 -0.00453 0.04251 0.03058 

300077 -0.03336 0.02622 0.0718 -0.0221 

300078 -0.02372 0.00255 0.03356 0.00687 

300079 -0.03501 0.01167 0.0004 0.00836 

300080 -0.03535 0.00378 0.04609 0.01874 

300081 -0.02206 0.01572 0.04739 0.00659 

300082 -0.01872 0.01418 0.05439 0.00976 

300083 -0.0198 0.00835 0.02589 0.00187 

300085 -0.04327 0.00509 0.04062 0.02566 

300086 -0.02966 0.00857 0.01008 0.0105 



 

 113 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

300088 -0.02918 0.05648 0.04693 -0.00252 

300089 0.00114 -0.01149 0.01606 0.00737 

300090 -0.02487 0.04291 0.03771 -0.02527 

300091 -0.03075 0.02454 0.03538 -0.01075 

300092 -0.02822 -0.0011 0.0191 0.03192 

300093 -0.02978 0.02819 0.03895 0.00609 

300095 -0.01783 -0.01206 0.02812 0.01406 

300096 -0.03395 0.01386 0.05498 0 

300097 -0.03368 0.01238 0.03723 -0.00346 

300099 -0.01738 -0.00282 0.02939 0.01061 

300100 -0.03125 0.00645 0.03332 0 

300101 -0.05462 0.01557 0.02668 -0.02817 

300102 -0.03313 -0.01615 0.03141 -0.00129 

300103 -0.03652 0.02397 0.05029 0.02227 

300105 -0.05778 0.00612 0.02481 -0.00343 

300108 0.02113 -0.03039 0.05948 0.00199 

300109 -0.03124 0.07753 -0.06772 0.01934 

300110 -0.01943 0.0058 0.03409 0.00973 

300111 -0.03279 0.01335 0.05972 -0.00551 

300112 -0.02482 0.01414 0.03728 0.02203 

300113 -0.02227 0.05288 0.03901 0.02937 

300114 -0.02227 -0.00538 0.02607 0.00837 
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