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EXECUTIVE SUMMARY 

 

 

 

China’s economy has experienced a spectacular growth and achieved a remarkable 

success over the past three decades. Opportunities created by the striking economic 

growth have led China’s most important investment markets, real estate and stock 

markets to undertake an enormous transformation and development. 

 

This paper is concentrated on examining the relationship between the returns on 

Chinese real estate and stock markets. In particular, the paper attempts to investigate 

whether the returns are correlated between them, and to explore the potential 

diversification effects on creating a balanced portfolio including both real estate and 

stock assets. The empirical study is conducted on the basis of monthly data collected 

from year 2005 to 2010. Statistical tests are applied to measure the magnitude of 

return correlations between Chinese real estate and stock markets.  

 

The results of the empirical study indicate that the monthly returns on Chinese real 

estate and stock markets are not correlated. And when investing in China’s capital 

markets, diversification benefits could be achieved by creating a balanced portfolio 

including both real estate and stock assets. 

 

 

Keywords:  Return Correlation; Diversification Benefit; Chinese Real Estate market;  

Chinese Stock Market 
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1. INTRODUCTION 

 

In this chapter, we will introduce the background of the research in focus, which leads 

naturally to the statement of our research question. And then the research purpose we 

strive to achieve is also presented. Further, we would discuss the delimitation of our 

study, and conclude with an outline of the disposition of the thesis. 

 

1.1 Background 

Since initiating a series of economic reforms and adopting the open policy in 1978, 

China’s economy has experienced a spectacular growth and achieved a remarkable 

success over the past three decades. In particular, according to the government figures 

released on August 16
th
 2010, China’s economy in the second quarter has slightly 

surpassed Japan’s in terms of gross domestic product. This milestone suggests that 

China is becoming the world’s second-largest economy behind the United States. At 

the same time, the opportunities created by the striking economic growth have led 

China’s most important investment markets, stock and real estate markets to 

undertake an enormous transformation and development.  

 

On one hand, since the two stock exchanges (Shanghai Stock Exchange & Shenzhen 

Stock Exchange) were launched in 1990, China’s stock market has served as a vehicle 

for financing and supporting the development and reform of State-Owned Enterprises. 

That is, within China’s bank-dominated financial system, stock market was restricted 

by a series of regulations and assumed only a secondary role in the financial economy. 

Not until the late 1990s did the stock market acquire an increasingly important 

strategic role in China’s economy. The stock market was vigorously promoted by 

relaxing regulations imposed on it and experienced tremendous growth in size and 

liquidity since the early twenty-first century (Lai & Yang, 2009, p.409-410).  

 

As illustrated in Table 1.1, China’s stock market has grown rapidly since its 

emergence. First, it is not difficult to observe that the size of the stock market has 

been expanding gradually. Both the number of the listed enterprises (from 53 in 1992 

to 1718 in 2009) and the amount of investors’ accounts (from 2.17 million in 1992 to 

120.38 million in 2009) experienced tremendous growth. Also, the prosperity of 

China’s stock market could be proved by the increase of total market capitalization, 

which has increased from 104.82 billion Yuan in 1992 to 24,393.91 billion Yuan at the 

end of 2009. Along with the rapid growth of market capitalization, the ratio of total 

market capitalization to gross domestic product (GDP) boosted from only 3.93% in 

1992 to 53.79% in 2000. Thereafter, due to the poor market conditions and 

government attempts to raise funds from stock market for supporting the National 
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Table 1.1  Overview of China's Stock Market: 1992-2009 

Year 

Number of 

Listed 

Companies        

(A,B Share) 

Securities 

Accounts    

(million) 

Total 

Turnover 

(RMB 

billion) 

Amount of Raised 

Capital (RMB billion) 

Market Capitalization       

(RMB billion) 

Ratio of Market 

Capitalization to GDP (%)  

Total Domestic Total Negotiable Total Negotiable 

1992 53 2.17 68.30 9.41 9.41 104.82 - 3.93 - 

1993 183 8.35 362.72 37.55 31.45 354.15 86.16 10.20 2.39 

1994 291 11.08 812.76 32.68 13.81 369.06 96.89 7.89 2.06 

1995 323 12.94 403.65 15.03 11.89 347.43 93.82 5.94 1.60 

1996 530 24.22 2,133.22 42.51 34.15 984.24 286.70 14.50 4.22 

1997 745 34.80 3,072.18 129.38 93.38 1,752.92 520.44 23.44 6.96 

1998 851 42.60 2,352.73 84.15 80.36 1,952.18 574.56 24.52 7.22 

1999 949 48.11 3,131.96 94.46 89.74 2,647.12 821.40 31.82 9.87 

2000 1088 61.23 6,082.67 210.32 154.10 4,809.09 1,608.75 53.79 17.99 

2001 1160 68.99 3,830.52 125.23 118.21 4,352.22 1,446.32 45.37 15.08 

2002 1224 68.42 2,799.05 96.18 77.98 3,832.91 1,248.46 37.43 12.19 

2003 1287 69.81 3,211.53 135.78 82.31 4,245.77 1,317.85 36.38 11.29 

2004 1377 72.16 4,233.40 151.99 86.27 3,705.56 1,168.86 23.22 8.56 

2005 1381 73.36 3,166.48 188.25 33.81 3,243.03 1,063.05 17.63 5.78 

2006 1434 78.54 9,046.89 559.43 246.37 8,940.39 2,500.36 42.69 11.94 

2007 1550 138.86 46,055.62 868.02 772.30 32,714.09 9,306.44 132.65 37.74 

2008 1625 151.98 26,711.27 385.22 353.50 12,136.64 4,521.39 40.37 15.04 

2009 1718 120.38 53,598.67 560.33 456.19 24,393.91 15,125.87 72.74 45.10 

Notes: GDP for 2009 is obtained from National Bureau of Statistics of China (NBSC), http://www.stats.gov.cn; 

      Other data for 2009 come from China Securities Regulatory Commission (CSRC), http://www.csrc.gov.cn. 

Source: China Securities and Futures Statistical Yearbook, 2009. 

http://www.stats.gov.cn/
http://www.csrc.gov.cn/
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Social Securities Fund by selling previously non-tradable state stocks in the secondary 

market, which resulted in a substantial increase of stocks supply and decrease in 

market prices, the whole stock market in early 2000s responded with a dramatic 

downturn (Lai & Yang, 2009, p.425). Correspondingly, the total market 

capitalization-to-GDP ratio slipped to only 17.63% in 2005. In order to stimulate the 

stock market, the government introduced a series of boosting policies, which led to a 

bull market hitting an unprecedented highest record in October 2007, and accordingly 

the total market capitalization-to-GDP ratio reached as high as 132.65% in 2007. 

Furthermore, the stock market also comprised of an increasing level of liquidity, 

which is verified by the rising amount of total turnover during the given period.   

 

On the other hand, paralleled with the rapid growth in economy, China’s real estate 

market has experienced enormous changes and transformations. Since 1998s, in order 

to replace the planning and welfare based allocation system, a new housing policy has 

been launched by China’s central government, referred as the market-oriented 

allocation system (Hou, 2009, p.6). Meanwhile, some other factors as rapid GDP 

growth, the commercialization of urban housing market, the rapid income increase, as 

well as the increasing supply of mortgage loans may also have contributed to the 

booming of China’s real estate market. Since then, both the supply and demand for 

new housing has simultaneously rapidly increased. However, influenced by the 

cultural tradition, most households in China, especially young couples, who are the 

main housing purchasing group, prefer to buy their own newly completed housing, 

rather than renting or purchasing second-hand housing (Hou, 2009, p.3). Therefore, 

the supply of new housing appears to lag far behind meeting the market demand, and 

such an excessive expansion of the demand usually results in a soaring growth in 

housing prices.  

 

 
Note: Housing price for year 2009 comes from NBSC, http://www.stats.gov.cn. 

Source: China Statistical Yearbook, 2009. 
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As shown in Figure 1, the average housing price in China has been dramatically 

increased over the period 1991 to 2009, with an annual growth rate of 10.8%. 

Recently, such accelerating increase of housing prices in China (from average 786 

Yuan per square meter in 1991 to about 4695 Yuan per square meter in 2009), 

especially in those metropolitan areas like Beijing and Shanghai, has been concerned 

by the central government and became a focus of worldwide debate.  

 

Overall, both the stock and real estate markets in China have been rapidly developing 

and boosted by the government policies during last two decades. Also, based on the 

promoting policies that are released and implemented by the current government, 

these two markets in China are going to develop further in the near future. Therefore, 

in our thesis, we would like to shed some light on the investment on these two 

vigorous and thriving markets. In particular, we strive to explore the directional 

relationship between these two markets and examine whether there are return 

correlations between them. We believe such research could eventually benefit the 

potential investors who are interested in investing in China’s real estate and stock 

markets, as well as anticipate diversifying their investment portfolios. 

1.2 Knowledge Gap 

On one hand, the booming of China’s real estate and stock markets has provided a 

good opportunity for the investors to make their profitable investment. However, in 

the past years, many investors still have suffered from huge losses in stock markets 

and missed the opportunity to invest in real estate market. One of the main reasons for 

the losses is that the investors may lack the necessary knowledge on these two 

markets. They are not aware of the specific risks in the two markets, and they are not 

sophisticated with diversifying their investment portfolios to reduce the risks in their 

investments. Therefore, by introducing the investors with the basic norms, risks, and 

policies in real estate and stock markets in China, we hope to familiarize readers with 

these two capital markets. Furthermore, by exploring the directional relationship 

between these two markets and examine whether there are return correlations between 

them, we hope to benefit the potential investors through persuading them that returns 

with lower risks could be achieved from diversifying their portfolios.  

 

One the other hand, compared with China, the real estate and stock markets in the US 

and European countries are more developed and mature, there is a large number of 

previous researches concentrated on the relationship and diversification effects 

between the two markets. However, such topics are not under the main concerns of 

researchers in China. Consequently, we hope to shed some light on this field, and 

could make our own contribution to the researches in these two important capital 

markets in China.  
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1.3 Research Question 

In this paper, we formulate our research question as the following:  

 

Are the monthly returns on Chinese real estate and stock markets correlated? 

1.4 Research Purpose 

The main purpose of our research is to explore the relationship between China’s real 

estate and stock markets and examine the return correlations between these two 

markets. Also, in order to answer the research question and achieve our main purpose, 

there are two sub-purposes required to meet, and they are interpreted as follows: 

 

 We pursue to familiarize the readers with China’s real estate and stock markets by 

explaining relevant concepts, norms and policies. And by doing this, we hope to 

benefit potential investors who are interested in entering China’s capital markets 

in their future investment schemes.  

 

 Through examining the return relationship between these two markets, we want 

to investigate the diversification effect between them, and hope to assist investors 

who anticipate optimizing their portfolios.  

1.5 Delimitation 

First, when comes to investing in real estate market, it generally involves a substantial 

and long-term investment, from which one could generate income through price 

appreciation. However, there are a plenty of ways in which investors could participate 

in the market, such as: 1) Trading, in which one intends to own the properties for only 

a short period of time, and expect to achieve a capital appreciation as property values 

increase over time; 2) Rental, in which one could generate rental income from tenants; 

or 3) Real Estate Investment Trusts (REITs), a security in which one could invest in 

real estate market directly, and at the same time enjoys high yields as well as high 

level of liquidity. Investing in REITs is to some extent similar as mutual funds 

investment in stock markets. In our thesis, because of the Chinese cultural tradition, 

which emphasize the preference of purchasing one’s own housing instead of renting, 

as well as given the lack of access to data of other investing alternatives, we decided 

to concentrate on the first investment choice mentioned above; that is, we will focus 

on the investment value of newly built residential housing only, without considering 

the rental income and other investment choices like REITs or real estate stocks.   

 

Second, concerning the returns on investment in stock markets, there are usually two 

ways one could receive returns: capital gain and dividend. The former one can be 

realized as soon as the stocks are sold, while the latter is dependent on the respective 
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company’s dividend policy. Nevertheless, in the immature Chinese stock markets, 

most listed enterprises attach more importance to capital raising rather than providing 

fair returns to investors, which could be proved by the overall low level of dividends 

among Chinese listed companies. Consequently, in our research we decided to 

disregard dividends when concerning returns on investment in stock markets, and 

only take capital gains into account. 

 

Finally, the time period under concern is from July 2005 to July 2010, spanning over 

61 months. During the selected period, undertaking a series of reforms introduced by 

the central government and related regulatory authorities, both the real estate and 

stock markets in China have experienced a dramatic growth and have been developing 

towards integrity and maturity. Moreover, we are satisfied with the given period since 

it not only includes the latest official statistics, but also covers financial crisis period, 

which had a significant impact on Chinese capital markets. Furthermore, since we 

concentrate on providing suggestions for readers with their future investments, we are 

with forwarding looking perspectives, it does not make sense for us to conduct the 

research by going back more than 5 years. Accordingly, we believe the selected time 

period is sufficient for conducting our quantitative research, and the results from our 

study would enjoy a high level of generalization.  

1.6 Disposition 

                       

 

 

 

 

                       

 

 

 

 

                       

 

 

 

 

                       

 

 

 

 

                       

 

Chapter 1 

Introduction 

Chapter 2 

Methodological 

Framework 

Chapter 3 

Theoretical 

Framework 

Chapter 4 

Empirical 

Analysis 

Chapter 5 

Conclusion 

Introduce and delimit our research in focus, which results 

in a statement of research question, and objectives the 

study will achieve. 

Discuss methodological approaches and strategies applied 

in our research. Then, describe the data collecting process 

and present criticism towards secondary sources. 

By reviewing previous studies, introduce related theories 

of investment in real estate and stock markets. 

Familiarize readers with Chinese market environment. 

And introduce diversification theory as our background.  

Elaborately describe the collected data and quantitatively 

analyze the data by applying statistical tests. Also, 

interpret the outcome and test the hypothesis we made. 

Summarize main findings based on research question and 

objectives of the study. Then evaluate the quality of our 

research and provide suggestions for the future study.   
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2. METHODOLOGICAL FRAMEWORK 

 

In this chapter, we will first present our background to the readers, which induce the 

choice of the subject and preconceptions affecting the research. Further, we will 

thoroughly interpret and explain the choice of methodological approaches and 

strategies, on which the whole research is based and constructed. Particularly, we 

strive to justify our positions on the research philosophy, scientific approach, research 

strategy, and research design. Finally, the sources of data collection are presented, 

and also the criticism towards secondary sources will be discussed.

 

2.1 Authors’ Background 

According to Bryman & Bell, “the prior knowledge, experience, and attitudes of the 

researcher will influence not only how the researcher sees things but also what he or 

she sees (Bryman & Bell, 2007, p.30)”. For one thing, one of the stimuli for research 

arises from personal experiences (Bryman & Bell, 2007, p.5). Researchers are 

influenced by their own personal beliefs, life experiences, and practical considerations 

in choosing a research subject and conducting such a research. Alternatively, the 

extent to which personal experiences influence the research varies from person to 

person. Therefore, “in order to evaluate the quality of management and business 

research it is necessary to know as much as possible about researchers’ own role in 

this process (Bryman & Bell, 2007, p.6)”. In this section, the authors will briefly 

introduce their academic backgrounds and professional experiences as well. 

 

Both authors are now studying in master program in Finance at USBE. One of the 

authors has got a master degree in Economics in Sweden, and was specialized in 

finance for a bachelor degree in China. Also, the author has an internship experience 

in one commercial bank in China for half a year. The other author got a bachelor 

degree in business administration and has been working in marketing and sales field 

for more than 5 years in Shanghai, China. Both authors are interested in devoting to 

banking and financial industries, and plan to pursue a future career in these fields. 

Therefore, through writing this master thesis, the authors hope to become more 

familiar with the business research process, and become more sophisticated in 

analytical academic writing.  

2.2 Choice of Subject 

The housing and stock markets have played an increasingly significant role in the 

rapid growth of China’s economy during the last decades. On one hand, “since the 

great economic reform in 1978, the housing system in China has experienced a series 
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of basic changes or transformations. The high growth rate of the Chinese economy 

over the last decades, the parallel urbanization and the major housing policy change in 

1998 have resulted in rapidly increasing urban housing prices across regions (Hou, 

2009, p.7)”. On the other hand, by contrast, “from 2001 to 2004, riding in an opposite 

direction, the stock markets in China have slid all the way for more than four years 

and lost more than 50 percent of value in the stock indexes. China’s stock markets 

have lost their investors due to their low yield (Zhang & Fung, 2006, p.26)”. 

Consequently, as master students majoring in finance who are planning to work in 

financial institutions after graduation, we decided to focus our research on the 

investment in China’s real estate and/or stock markets and strive to provide potential 

investors with our advices. 

 

However, compared with US and European highly developed markets, China’s market 

is immature and less experienced. There are plenty of practical issues and knowledge 

gaps need to be resolved and addressed in the chosen research area. Consequently, we 

spend a great deal of time on narrowing down our research topic. Through reviewing 

the existing literatures, we were impressed by the imbalance between the real estate 

market and the stock market. Some previous researchers suggest that the two markets 

could be systematically negatively related due to different factors. Further, it is the 

possibility of such negative relation that inspires us to recall the diversification theory 

learnt before in the Investment course at USBE. If there is a negative relationship 

between the two markets, there could be an opportunity of applying the diversification 

theory to create such an investing portfolio that achieves certain return level but with 

lower risk, which would be favored by potential investors. So far, investigating the 

return correlations between the real estate and stock markets in China has eventually 

become our major concern. 

2.3 Preconceptions 

According to Bryman & Bell, it is impossible for researchers to be completely value 

free and objective in their research. However, to deal with the values and biases 

among the researches, it is important for social scientists to be self-reflective and so 

exhibit reflexivity, which could in turn help to make the research more valid and 

scientific (Bryman & Bell, 2007, p.30).  

 

First, we believe that our academic background is diversified enough for us to conduct 

such an academic research. By doing Bachelor’s degree in Finance and Master Degree 

in Economics, one of the authors has acquired sufficient knowledge from both macro 

and micro perspectives. Also, the author has taken the econometrics and statistics 

courses at advanced level, from which the empirical part of the research would greatly 

benefit. In addition, the other author has more than 5 years working experience in 

marketing and sales, from which he could gain adequate experiences from both 

professional and practical aspects. Therefore, the diversified academic and 

professional background would ensure our research to be neutral, objective, and 
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without excessive subjective preconceptions and biases.   

 

Further, our interpretations of findings, analysis, and conclusions would be absolutely 

based on facts and figures that we collected from reliable and authoritative sources. 

Also, although we are not native English speakers, we believe that our international 

education background and English skills are sufficient for us to interpret our research 

in a clear and undistorted way.  

2.4 Research Perspective 

To achieve more objective and coherent point, the research perspective is one of the 

most significant issues to be considered, since it shed light on the data collection and 

empirical analysis. Our research is considered from the perspective of investors, who 

are interested in investing in China’s real estate and stock markets, as well as 

anticipate diversifying their investment portfolios.  

 

Specifically, due to the regulation and protection of financial and capital markets, 

China’s housing and security markets still appear to be relatively unknown and closed 

for foreign investors. Nevertheless, with the accession to the WTO (World Trade 

Organization), China is expected to open up its capital and financial markets gradually. 

Therefore, we believe that more and more investors will be attracted. And we hope to 

provide meaningful information and knowledge of these two promising markets for 

those investors who want to learn and invest. Furthermore, we will strive to interpret 

our findings in a more coherent way which could benefit readers from a practical 

orientation.  

2.5 Research Philosophy 

“Research philosophy is a term related to the development of knowledge and the 

nature of that knowledge. The research philosophy we adopt contains important 

assumptions about the way in which we view the world. And these assumptions will 

underpin our research strategy and the methods we choose as part of that strategy 

(Saunders, Lewis, & Thornhill, 2009, p.107-108)”. Accordingly, by examining two 

major perspectives of research philosophy: ontology and epistemology, we will 

interpret and defend our own philosophical choices in the following two sub-sections. 

2.5.1 Ontology  

According to Saunders et al. (2009, p.110), ontology, boarder than epistemological 

considerations, is concerned with nature of reality. In this section, we will discuss the 

two aspects of ontology: objectivism and constructionism. 

 

Objectivists believe that social phenomena and their meanings are external to the 
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social actors (Bryman & Bell, 2007, p.22). That is, the existence of social entities is 

not dependent on or influenced by the observers and participants. Whereas, 

constructionists view is that “social phenomena and their meanings are continually 

being accomplished by social actors (Bryman & Bell, 2007, p.23)”. In another word, 

the observers and participants create and construct the existence and development of 

the social entities.  

 

In our thesis, the reality (fact) that returns exist and could be calculated in both real 

estate and stock markets does not depend on whether we have observed them or not. 

Thus, we choose to stand on an objectivism position.  

2.5.2 Epistemology  

“Epistemology concerns what constitutes acceptable knowledge in a field of study 

(Saunders et al., 2009, p.112)”. There are two philosophical positions on epistemology: 

positivism and interpretivism. 

 

Positivists are probably to choose a philosophical position as the natural scientist; that 

is, “they prefer to work with an observable social reality and that the end product of 

such research can be law-like generalizations similar to those produced by the 

physical and natural scientists (Remenyi et al., 1998, cited in Saunders et al., 2009, 

p.113)”. Specifically, positivism entails the following principles. First, only 

phenomena observed or confirmed by the senses can be deemed as knowledge. 

Second, knowledge is acquired through the collecting of facts that render the basis for 

law like generalizations (Bryman & Bell, 2007, p.16). Third, existing theories are 

likely to be used to develop hypotheses that can be tested, confirmed or rejected, and 

thereby leading to the revision and further development of theory. Finally, the 

positivists should undertake their research objectively; that is, conducting research in 

a value-free way as far as possible (Saunders et al., 2009, p.113-114).  

 

Interpretivists give a contrasting epistemology to positivists, in the way that 

interpretivists understand the differences between humans and the objects in natural 

sciences and therefore they seize the inherent and subjective motivations behind social 

actions (Bryman & Bell, 2007, p.19). In another word, “the researcher has to adopt an 

empathetic stance to enter the social world of their research subjects and understand 

their world from their point of view (Saunders et al., 2009, p.116)”.   

 

In our research, we would stand on a positivism position. Since first, we take the 

returns on China’s real estate and stock markets as objects of our study. These returns 

are the credible data provided by the observable social reality and not manipulated by 

the authors. Second, based on the existing mathematical and financial theory, we 

would like to test the hypothesis like whether and how the returns on these two 

respective markets are correlated. Then, according to the returns’ relationship between 

these two markets, we will interpret whether diversification theory could be applied in 
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the investor’s portfolio. And finally, throughout the research, our analysis and 

conclusion will base on the results achieved from statistical tools and methods, which 

could assure us to be value-free as much as possible. 

2.6 Scientific Approach 

It is important to select an appropriate research approach, since it not only dictates the 

research strategy that will work for the research, but also has further influence on the 

choice of the research design. According to Saunders et al. (2009, p.124-128), two 

research approaches could be attached to the different epistemological considerations; 

deduction is consistent with positivism, while induction is in accordance with 

interpretivism.  

 

Deductive approach indicates that research should be guided by theory (testing theory). 

Hypothesis (or hypotheses) is first deduced from the existing theory. Then, these 

developed hypotheses drive the process of data collection, most of which are likely to 

be quantitative. Thereafter, through data analysis, hypotheses are confirmed or 

rejected, which help to revise and develop the theory. On the contrary, inductive 

approach indicates that theory is the result of research (building theory). Data, most of 

which seem to be qualitative, are collected and analyzed to develop “new” theory 

(Saunders et al., 2009, p.124-126). 

 

Concerning our research, based on the existing mathematical and financial theory, we 

would deduce and empirically test hypothesis like whether and how the returns on 

China’s real estate and stock markets are correlated. Then, according to the data 

analysis on the relationship between these two markets, we will interpret whether 

diversification theory could be applied in the investor’s portfolio. Also, throughout the 

research, our analysis and conclusion will base on the results achieved from statistical 

tools and methods, which could ensure us to be independent of the observations. 

Consequently, all these mentioned considerations motivate us to adopt deductive 

approach to undertake the research, which also corresponds with our positivism 

epistemological stance. 

2.7 Research Strategy 

An appropriate research strategy will benefit the conduction of undertaken research, 

and lead to more reliable and valid research conclusions. Generally speaking, the 

research strategy could be classified into two types: quantitative and qualitative 

(Bryman & Bell, 2007, p.28).  

 

Quantitative strategy emphasizes the quantification during data collection and 

analysis; that is, researchers adopting quantitative strategy prefer to use numbers or 

measurements to interpret their analyses. By contrast, qualitative strategy concerns 
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more about interpretation of analysis by using words rather than numbers. In addition, 

these two strategies are fundamentally different in terms of their underlying research 

philosophies and approaches. On one hand, quantitative strategy is more likely to 

attach to objectivism ontology and positivism epistemology. Meanwhile, a deductive 

scientific approach is often applied by quantitative strategy. On the other hand, 

qualitative strategy is consistent with constructionism ontology and interpretivism 

epistemology. Also, an inductive scientific approach is often applied by qualitative 

strategy (Bryman & Bell, 2007, p.28-29).  

 

Concerning our research, bases on our research question and objectives, we decide to 

adopt a quantitative research strategy. First, we aim to test whether the returns in 

China’s real estate and stock markets are correlated and how they are correlated. Thus, 

we have to collect and gather relevant data of returns in these two markets. Thereafter, 

we will empirically analyze the data by using statistical tools, and draw our objective 

and value-free conclusion. The collection and analysis of data involved are those 

issues only deal with numbers and measurements rather than the authors’ own 

manipulation and words interpretations. Further, as discussed above, our choices of 

objectivism ontology, positivism epistemology, as well as deductive research 

approach could affirm and underpin our choice of conducting the research 

quantitatively.    

2.8 Research Design  

According to Bryman & Bell (2007, p.40), the research design is a general plan that 

provides a framework for the choice of data collection techniques and data analysis 

procedures. Specifically, research design should examine the research objectives, 

consider the possible research choices, and specify the time horizon applied to the 

research.    

2.8.1 Research Objectives 

Before formulating the research design, it is crucial to clearly specify the objectives of 

our research, since it will underpin and influence the choice of research design. In 

accordance with the earlier discussion of research question and purpose, our 

perspectives are outlined as followings. 

 

1) Describe related concepts and policies in both real estate and stock markets, and 

also portray their respective characteristics. According to Saunders et al. (2009, 

p.140), such a description in business research could be referred to as descriptive 

study. 

 

2) Establish and examine the relationship between the returns on China’s stock and 

real estate markets, thereafter subject the returns to statistical tests and explain the 
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correlation between these two main markets. The exploration of such a 

relationship between variables could be termed as explanatory study (Saunders et 

al., 2009, p.140-141). 

 

3) Based on the diversification theory, make possible recommendations for investors 

who are interested in China’s real estate and stock markets, especially for those 

who anticipate diversifying their portfolios. 

2.8.2 Research Type 

Guided by the research question and objectives, we select to conduct an archival 

research, which indicates the utilization of the administrative records and documents 

as our principal source of data (Saunders et al., 2009, p.150). First, the analyses as 

well as conclusions of our study would completely be based on the data obtained from 

administrative records and relevant documents, such as the monthly housing price 

indexes and the stock composite indexes, both of which are available from National 

Bureau of Statistics or related financial websites. Moreover, the data used in our 

archival research are part of the reality being studied (i.e. product of day-to-day 

activities), rather than having been collected originally as data for a research purpose 

by the organizations (Saunders et al., 2009, p.150). Therefore, such archival research 

choice makes it possible for us to answer our research question, which focuses on the 

relationship between variables upon the past and changes over time, in a both 

descriptive and explanatory way. 

2.8.3 Time Horizon  

In our research, we strive to explore the relationship between returns on real estate 

and stock markets, therefore it necessitates us collecting data on two main variables 

(housing price indexes & stock composite indexes) spanning a period from July 2005 

to July 2010. According to Saunders et al. (2009, p.155-156), such time horizon we 

applied to our research involves both cross-sectional and longitudinal elements. 

Regarding the cross-sectional study, we try to explain how real estate and stock 

markets are related in China, i.e. the return correlation between the two markets. On 

the other hand, the longitudinal study involved in our research is that we try to 

investigate the return relationship over a time period of 5 years, instead of standing on 

a time point only.  

 

Overall, in order to answer the research question and achieve our objectives, we 

decide to conduct an archival research containing both descriptive and explanatory 

elements. Also, the data collection and analysis procedures are both dependent on the 

official records and documents, which will span over a period from July 2005 to July 

2010.  
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2.9 Choice of Secondary Sources 

To begin with, as earlier mentioned, the research question of our study is concerned 

with the relationship between the returns on real estate and stock markets, which are 

variables on both national and local levels. Therefore, in order to obtain the data for 

our research, we need to rely on secondary sources, especially official statistics and 

administrative records. 

 

Specifically, in order to obtain numerical data of housing price index and the stock 

composite index, the principal variables under concern, we search through the 

National Bureau of Statistics of China (NBSC), the National Development and 

Reform Commission (NDRC), China Securities Regulatory Commission (CSRC), as 

well as the website http://stock.sohu.com. All these online indexes provide us for 

available and useful gateways to a wide range of statistical data.  

 

In addition, for our literature review, we have made use of books, journal articles, as 

well as Internet sources. In particular, by searching through Umea University 

ALBUM (book-searching) system using keywords like “real estate”, “stock market”, 

“investment”, etc. we gained hard and electronic copies of plentiful books in our 

chosen area, with which we are able to understand the theoretical background of our 

study and attain a clear picture of the whole research. At the same time, by utilizing 

the library of Umea University, we got accessed to a large number of international 

business articles and well-known journals from databases: Business Source Premier 

and Emerald Fulltext. Searching by the keywords in databases, such as “imbalance”, 

“diversification”, “comparative study”, etc. we acquired a lot of literatures concerning 

previous researches focused on our selected field, which greatly benefit the process of 

our own study. 

2.10 Criticism of Secondary Sources 

Even though there are a few superior advantages of applying secondary sources when 

conducting research, it is worth pointing out that certain inherent disadvantage and 

problem of secondary sources should also be recognized and evaluated.  

 

For one thing, compared with collecting data by ourselves, using secondary sources 

could enormously save our time and money (Saunders et al., 2009, p.268). In 

particular, since our research question and objectives involve analyzing the national 

and local level variables, the most efficient way is to rely on those high quality and 

reliable statistical data collected by governments, rather than collecting data by 

ourselves. Also, secondary data provide us for the possibility of undertaking a study 

both cross-sectionally and longitudinally (Saunders et al., 2009, p.269). In our study, 

we need to collect data of housing price index and stock composite index spanning 

from July 2005 to July 2010, which could be achieved only by relying on secondary 
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sources.  

 

For another thing, according to Saunders et al. (2009, p.272), the use of secondary 

sources lacks the real control over data quality, which necessitates the careful 

evaluation on such data sources. First, we are aware of the criticism that not all 

quantitative data compiled by governments and organizations are error free (Bryman 

& Bell, 2007, p.344). All social measurements, even those collected by governments 

and well-known organizations, might contain some errors or distortions. One possible 

solution to the problem is adopting a neutral stance about the possibility of bias and to 

examine the data through cross-check, that is, checking two or more independent 

sources (Saunders et al., 2009, p.277). Accordingly, we gathered quantitative data 

from two official sources: the National Bureau of Statistics of China, and the National 

Development and Reform Commission (NDRC). We found that both of the sources 

have similar findings and numerical conclusions. Therefore, we believe the 

quantitative data we obtained are not distorted. Second, by reviewing previous studies, 

we found that many other researchers who undertook researches in related topics also 

use the similar secondary data set as ours. Consequently, we are more confident about 

the reliability of our gathered data.  

 

All in all, both the quantitative data and reviewed literatures are collected from 

reliable and trustworthy secondary sources, such as official statistics and well-known 

scientific journals found in the library of Umea University. We are sure that the 

secondary sources we selected are reliable and valid.  
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3. THEORETICAL FRAMEWORK 

 

In this chapter, in line with the research question, we will introduce related theories 

and academic knowledge of investment in stock and real estate markets by reviewing 

previous studies. First, we will familiarize readers with China’s stock markets by 

presenting basic conceptions of stock investment, classification of stock markets, 

indexes, and specify the costs, risks and returns of equity investment. Further, 

definition of real estate investment, different housing types and the housing market 

system in China are explained. Also, we will specify the costs, risks and returns of real 

estate investment. Finally, we will focus on the explanation of diversification, modern 

portfolio theory and how they are related to our thesis. 

 

3.1 Stock Investment 

Generally speaking, stock investment is an investment that investors purchase 

common stocks on a stock market in order to make profits from dividends distribution 

and capital gain as an increase in the selling price of the stock. The investor might 

receive no return or lose money if the price of the stock stays the same or goes down 

below the purchase price (Keown, 2010, p.440). 

 

There are two main types of company shares: common stock and preferred stock. 

Common stock representing a form of equity ownership in a corporation is also 

known as equity or a type of security. The holders of common stock have voting rights 

and receive not only dividends, but also capital gains from an increase in the capital 

value of the stock. Preferred stock is a class of ownership in a corporation, which has 

features of both equity and debt instruments. The holders of preferred stock usually 

don’t have voting rights, but they always receive dividends before any dividends are 

paid to the holders of common stock and have priority over common stock upon 

liquidation (Bodie, Kane, & Marcus, 2009, p.35-38). In this paper, stocks are referred 

to as common stocks. 

 

Now let’s take look at why consider investing in stocks. Firstly, the average return of 

common stocks may be higher than the average return of most other investments over 

time. Secondly, the risk on the portfolio can be greatly reduced by holding several 

types of stock through diversification. Thirdly, it is not difficult to be able to sell 

common stock on the very well developed secondary markets at any time with 

minimum transaction costs since stocks are very liquid. Lastly, with comparing to 

some investments, the prices of common stock will be affected by not only a change 

in interest rates but also the earning prospects and performance of the firm (Keown, 

2010, p.440). 
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3.1.1 Stock Markets 

A stock market, also known as a equity market, is a place where shares are issued and 

investors can buy and sell stocks and other securities. The markets can be either a 

physical place such as exchanges or over-the-counter markets that take place over 

computers and telephone lines. It is one of the most popular and prestigious financial 

markets because not only it is the most important sources for companies to raise 

capital, but also it provides investors an opportunity to receive dividends and benefit 

from capital gains. The markets can be divided into two main parts: the primary and 

secondary markets (Investopedia, 2010). Let’s have a look at these terms. 

 

1. The Primary Markets  

 

The primary market is a market for the issue of new securities including two different 

kinds of offerings: initial public offerings (IPO) and seasoned new issues. In the 

primary market corporate entities can raise capital from the sale of new securities and 

investors can purchase securities directly from the issuer. An investment banker as a 

middle man who buys and resells a new security issue is called underwriter and the 

process is called underwriting. As soon as the initial sale is done in the primary 

market, further transaction of buying and selling securities will be traded on the 

secondary market (Keown, 2010, p.412). 

 

2. The Secondary Markets 

 

The secondary market is a market in which previously issued securities are traded. In 

the secondary market stocks are bought and sold from one investor to another rather 

than the issuing companies. In other words, the issuers can only raise capital from the 

sale of new securities on the primary market because the profits of selling securities 

on the secondary market directly go to the previous investor. The trading of securities 

goes through two types of secondary markets: organized exchanges and 

over-the-counter (OTC) market (Keown, 2010, p. 413). Now let’s have a look at them. 

 

- Organized Exchanges 

 

There are a lot of organized exchanges in the world, such as the New York Stock 

Exchange (NYSE), the London Stock Exchange, Tokyo Stock Exchange, and so on. 

In China, there are three stock exchanges: the Hong Kong Stock Exchange, the 

Shanghai Stock Exchange and the Shenzhen Stock Exchange. The main difference 

between Hong Kong Stock Exchange and the stock exchanges in mainland China is 

that the Shanghai Stock Exchange and the Shenzhen Stock Exchange are not entirely 

and directly open to foreign investors, which is the same as the housing market in 

mainland China. Also, compared with China mainland, the capital markets in Hong 

Kong are established and regulated by a totally different financial system, and the 

transactions are settled in another currency. Therefore, we will focus on the Shanghai 
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Stock Exchange and the Shenzhen Stock Exchange in this paper. 

 

The Shanghai Stock Exchange (SSE)  

 

The Shanghai Stock Exchange (SSE) located in the city of Shanghai was established 

on November 26
th

, 1990 and began in operation on December 19
th

 the same year. It is 

the largest stock exchange in mainland China and is directly controlled by the China 

Securities Regulatory Commission (CSRC). Its main functions are: “providing 

marketplace and facilities for the securities trading; formulating business rules; 

accepting and arranging listings; organizing and monitoring securities trading; 

regulating members and listed companies; managing and disseminating market 

information.” (Shanghai Stock Exchange, 2002).  

  

There are two main shares classes for every company listed on the Shanghai Stock 

Exchange: A-shares and B-shares. A-shares are quoted in RMB, and are only 

available to be traded by mainland citizens except foreign investors who invest 

through a program known as the Qualified Foreign Institutional Investor (QFII) 

system. B-shares are quoted in foreign currencies such as the U.S. dollar. They are 

open not only to mainland citizens, but also for foreign investment (Investopedia, 

2010). 

 

According to the chairman and president of SSE (Geng & Zhang, 2002), “Starting 

from scratch, Shanghai Stock Exchange (the SSE) has now developed into its prime 

after ten plus years with its market capitalization, turnover value and capital raised 

ranking among the world’s Top 10. It has been rising exponentially to become a 

leading emerging capital market and moving closer to the international matue fast 

economic growth and its continuous reform and opening up.” There were over 71.30 

million investors and 860 listed companies at the end of December 2007 with a total 

market capitalization of SSE at 26.98 trillion (Shanghai Stock Exchange, 2002).  

 

The Shenzhen Stock Exchange (SZSE) (Shenzhen Stock Exchange, 2009) 

 

As one of the three stock exchanges in China, the Shenzhen Stock Exchange (SZSE), 

founded on 1
st
 December 1990 in Shenzhen, China, is a self-regulated legal entity 

supervised by the China Securities Regulatory Commission (CSRC). The SZSE has a 

variety of functions similar to the functions of SSE. They also have two main shares 

classes for most companies listed on the Shenzhen Stock Exchange: A-shares and 

B-shares. 

 

The mission of SZSE is to establish a multi-tier capital market system in China. It 

fully supports to develop small and medium businesses based in China and provide a 

support to implement the national strategy of independent innovation. With the main 

board established, SME board launched in May 2004 and a Nasdaq-type ChiNext 

board for small cap technology companies opened in October 2009, the SZSE has 



19 
 

basically established the multi-tier capital market system. 

 

By the end of June 2010, there were 485 companies on the main board, 437 

companies on the SME board and 90 companies on the ChiNext. It was total 1012 

listed companies in SZSE and the total market capitalization of SZSE hit 5.6 trillion 

Yuan (US$828.7 billion). 

 

- Over-the-Counter (OTC) Market 

 

The over-the-counter market is a market in which dealers or brokers buy and sell 

securities not listed on an exchange over the telephone lines and computer networks 

without an exchange or a physical place. Companies in the OTC market are usually 

too new or too small so that they cannot be listed on a major exchange, which means 

they are not able to meet listing or membership requirements. Due to not having large 

enough shares available from these companies, small amounts of trading may 

importantly impact the price of stocks of these companies (Keown, 2010, p.416). 

Currently, it is not allowed to have stock trading in the OTC market in China. 

3.1.2 Stock Market Index 

With the popularity of stock investment, the world famous stock market index such as 

the Dow Jones Industrial Average (DJIA), the NASDAQ Composite, the S&P 500 and 

the Hang Seng Index are fast becoming household names. In this paper, we will 

briefly introduce two main stock market indexes in China: SSE Composite Index and 

SZSE Component Index. 

 

SSE Composite Index (Shanghai Stock Exchange, 2002) 

 

“Constituents for SSE Composite Index are all listed stocks (A shares and B shares) at 

Shanghai Stock Exchange. The Base Day for SSE Composite Index is December 19, 

1990. The Base period is the total market capitalization of all stocks of that day. The 

Base Value is 100. The index was launched on July 15, 1991. 

 

SSE Indices are all calculated using a Paasche weighted composite price index 

formula. The formula is 

 

Current total market cap of constituents 

Current index = ────────────────────────────── × Base 

Value 

Base Period 

 

Total market capitalization = ∑ (price × shares issued) 

B share stocks are denominated in US dollars when B share index are calculated. For 

calculation of other indices, B share stock prices are converted to RMB at the 
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applicable exchange rate (the middle price of US dollar on the last trading day of each 

week) at China Foreign Exchange Trading Center.” (Shanghai Stock Exchange, 2002). 

 

SZSE Component Index  

 

As a leading indicator of the market performance in Shenzhen Stock Exchange, the 

SZSE Component Index is made up of 40 listed companies including all A-shares and 

B-shares at the SZSE. The Base Day for the Shenzhen Component Index is July 20, 

1994. The Base Period is the total market capitalization of all stocks of that day. The 

Base Point is 1000. The index was introduced on January 23, 1995. SZSE component 

index also adopt a Paasche weighted price index and the calculation method is the 

same as SSE Composite index’s (Shenzhen Stock Exchange, 2009). 

3.1.3 The Cost of Trading 

The trading costs are mainly divided into two parts: the explicit part and the implicit 

part. The explicit part refers to the transaction fees investors have to pay directly in 

buying and selling of stocks, including broker’s commissions, transfer fees or 

settlement fees, and stamp duty. The implicit part refers to the dealer’s bid-ask spread, 

which means the dealers can be compensated for supplying liquidity for immediate 

execution of trading. It is very difficult for implicit costs such as market impact costs 

and opportunity costs to be identified and measured in China. The reason why it is 

complicated because it depends mainly on the market conditions (Wang, 2009, p.57). 

Therefore, we will only introduce the explicit part of costs. Table 3.1 below provides a 

summary of fee structure for A-share and B-share trading in Shanghai Stock 

Exchange. 

 

Fee structure for A-share and B-share in Shenzhen Stock Exchange is the same as the 

one in Shanghai Stock Exchange except that there is no transfer fee for A-share in 

SZSE. 
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Table 3.1 Shanghai Stock Exchange Fee Structure for A-share and B-share Trading 

 

Category Fees Item Fee Standard Payer and Receiver

Commission
Not more than 0.3% of trading value,

minimum charge: RMB 5.
Paid by investors to securities firms

Transfer Fee
0.1% of trading value,

minmum charge: RMB 1.

Paid by investors to the Depository

 & Clearing Company

Stamp Duty 0.1% of trading value(sell side only)
Paid by investors to the tax authorities

(collected by SSE)

Commission
Not more than 0.3% of trading value,

minimum charge: US $1
Paid by investors to securities firms

Settlement Fee 0.05% of trading value
Paid by investors to the Depository

& Clearing Company

Stamp Duty 0.1% of trading value(sell side only)
Paid by investors to the tax authorities

(collected by the Depository & Clearing Company )

A-Share

B-Share

 

Source: Shanghai Stock Exchange: http://www.sse.com.cn/sseportal/en/c04/c01/c04/c01/p1293/c1504010401_p1293.shtml 

& http://www.sse.com.cn/sseportal/en/c04/c01/c04/c02/p1294/c1504010402_p1294.shtml. 

 

 

http://www.sse.com.cn/sseportal/en/c04/c01/c04/c01/p1293/c1504010401_p1293.shtml
http://www.sse.com.cn/sseportal/en/c04/c01/c04/c02/p1294/c1504010402_p1294.shtml
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3.1.4 Returns and Risks of Stock Investment  

There are two ways to receive the returns from investing in stocks: capital gains and 

dividends. First, a capital gain is an increase in value from investments in a capital 

asset, such as stocks. This means an stock’s selling price is higher than the initial 

purchase price and the difference between them is a capital gain for the investor. The 

capital gain can be realized as soon as the capital asset is sold. The second part of the 

return from investing in stocks is dividends which are payments out of a company’s 

earnings made by a company and given to its shareholders. Therefore, the realized 

return, called the rate of return, can be defined as: (Keown, 2010 p.386) 

(Ending value – Beginning value) + Dividend income 

Rate of return=     Beginning value 

 

In the immature Chinese stock markets, most listed companies pay more attention to 

capital raising rather than paying dividends to investors, which means dividend 

payout to investors is at a very low level among Chinese listed enterprises. Therefore, 

we only take capital gains into account when calculating returns on investment in 

stock markets. According to this, the returns on stock markets can be defined as: 

     
           

     
             

Where  

     = return on stock market at time period i 

   ,       = stock composite index at time period i and i-1 respectively 

The details of how this formula will be used and is borne out in the empirical part. 

 

The total risk on an investment can be divided into two main risks: systematic and 

unsystematic risk. Systematic risk also referred to as “market risk” or 

“un-diversifiable risk” is a risk that affects all assets or the entire market and cannot 

be eliminated through diversification, such as earthquake, interest rates and economic 

recession. This means even a well-diversified portfolio still has systematic risk. In 

contrast, unsystematic risk, also called “specific risk”, “unique risk”, “non-systematic 

risk” or “diversifiable risk”, is a risk that affects individual assets or is specific to a 

company or industry and can be diversified away from a well-diversified portfolio. 

For example, labor problems of a company may cause the price of stocks drop. This 

specific risk can be reduced by a portfolio through diversification. (Howells & Bain, 

2008, p.191-192) 

 

The systematic risk of a stock or a portfolio cannot be diversified away, but 

unsystematic risk can be measured by Beta. According to Keown, Beta is “the 

measure of how responsive a stock or portfolio is to changes in the market portfolio, 

such as the S&P 500 Index.” By definition, the beta for the market itself is 1.0. A 

stock with a beta of greater than 1 means that the stock price moves more than the 

market. A stock with a beta of less than 1 indicates that the stock price moves less 
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than the market. If a stock has a beta of 2 and the market increases or decreases by 5 

percent, the stock could rise or fall by 10 percent (5% * 2 = 10%). If the beta is -2, the 

stock would go down 10 percent when the market goes up 5 percent (5% * -2 = -10%) 

and the stock would go up 10 percent when the market goes down 5 percent (-5% * -2 

= 10%). (Keown, 2010, p.456) 

3.2 Real Estate Investment 

Real estate is a legal term that refers to things that are immovable such as land and 

anything fixed or permanently affixed to the land, such as buildings, sheds, roads and 

trees. However, some people prefer to use the term real estate as ownership rights 

over real estate which can be bought, sold, and leased. This is also called real property 

or realty. In order to generate capital gain through price appreciation and rental 

income from tenants, real estate investment involves not only purchase and sale of 

real estate, but also ownership, management and lease of real estate. (Brueggeman & 

Fisher, 2008, p.2) 

 

Now let’s take look at the benefits of investing in real estate. Firstly, the investor or 

the owner of real estate can have rental income from the users of real estate. Secondly, 

the investor can benefit from changes in the value of the real estate which is called 

appreciation. Thirdly, the investor can gain greater returns by using financial leverage. 

Fourth, real estate as an inflation hedge is an investment that keeps the real wealth of 

investors. Fifth, real estate investing is very secure because land situated in prime 

locations will retain its importance in years to come. Lastly, real estate may also be a 

portfolio asset for investors to diversify their investment (Jaffe & Sirmans, 1995, 

p.26-28). 

3.2.1 Real Estate Types 

There are three major types of real estate property: vacant land, residential properties 

and commercial properties. In urban China, housing sold can be divided into two main 

types: residential buildings and nonresidential buildings. Residential buildings include 

common apartment housing, villas, high-quality apartment housing and economically 

affordable housing. Nonresidential buildings consist of office, commercial, other. The 

types of buildings sold in urban China are presented in Table 3.2. From the Table 2, 

the residential buildings account for 90.7% of all buildings sold in 2007(Hou, 2009, 

p.2-3). Therefore, we will focus on new residential buildings in this paper. 

 

 

 

 

 

 



24 
 

Table 3.2 Types of Buildings Sold in Urban China 

2000 2007 2000 2007

Residential

Buildings
165.7 701.4 88.9 90.7

Common Apartment

Housing
121.7 620.5 65.3 80.2

Villas, High-quality

Apartment Housing
6.4 45.8 3.4 5.9

Economically Affordable

Housing
37.6 35.1 20.2 4.5

Non-residential

Buildings
20.7 72.2 11.1 9.3

Office 4.4 14.7 2.3 1.9

Commercial 14 46.5 7.5 6

Other 2.3 11.1 1.2 1.4

All Buildings 186.4 773.6 100 100

Sq.m (in millions) % of All Buildings

 

Source: Yongzhou Hou, (2009), Urban Housing Markets in China, p.3   

3.2.2 The Housing Market System in China 

The housing market is the same as equity market in China, which can be divided into 

two main parts: the primary market and the secondary market. The primary market is 

a market for the purchase of new housing and the secondary market is a market where 

existing housing can be bought, sold and rented. By contrast, there is another 

classification of housing market. The primary market refers to land transfer and the 

secondary market refers to housing supply market (Hou, 2009, p.7). According to the 

first classification, in this thesis we focus on new housing market which plays a very 

important role for the housing markets in China. This is because of the Chinese 

cultural tradition, which emphasizes the preference of purchasing one’s own housing 

instead of renting. 

3.2.3 China’s Real Estate Price Index  

The real estate price index was established by the National Bureau of Statistics of 

China in 1997, which covers 35 large and medium-sized cities. After 2005, the real 

estate market has been developing so rapidly and the housing prices have been 

increasing incredibly, that influence economy, society and living standard of the 
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population. In order to develop a better real estate price survey system, the real estate 

price index was expanded to 70 large and medium-sized cities in China. The price 

statistics of China’s real estate is comprised of their prices: housing sale prices, rental 

price and land transaction price. The housing sale prices are compiled and published 

monthly. The rental price and land transaction price are reported quarterly which are 

calculated as three month averages. Now let’s look at individually (Dong, 2010). 

 

“1. Housing sale prices, including both sale prices of newly-built houses and 

second-hand houses; Rental price. 2. Rental price, which refers to the market rents of 

various types of houses, including rents for residential properties (social and 

subsidized houses, low-rent houses, common houses and high-end residential 

buildings) and non-residential properties (office buildings, buildings for commercial 

use and buildings for other purposes); 3. Land Transaction Price, which is defined as 

the actual price paid by developers or other construction units for land use rights. It 

covers the transaction price for residential land, industrial land, commercial land and 

other land prices. It excludes follow-up of development costs, taxes, various handling 

charges and compensation for demolition. The land transactions mainly include 

auctions, public bidding, listing sales, transfer in market and mortgage, etc.” (Dong, 

2010). 

 

As we discussed before, we focus on new residential buildings in this paper. As 

relevant to this, the monthly housing price indexes of newly-build houses for the 

national level (HP), Beijing (BJHP), Shanghai (SHHP), Guangzhou (GZHP), and 

Shenzhen (SZHP) from the National Bureau of Statistics of China (NBSC) and the 

National Development and Reform Commission (NDRC) are used in this paper. 

3.2.4 The Cost of Housing Investment 

Compared with stock investment, the cost of housing investment includes not only the 

transaction fees such as taxes, but also the searching costs in the process of trading 

and rental operation, plus holding costs. As the heterogeneity of housing assets and 

the incompleteness of information in housing market, residential property investors 

usually need to spend a lot of search costs such as time, energy and money to obtain 

the information of price and quality, and weigh the advantages and disadvantages. In 

addition, the investors who hold residential housing assets usually have to pay propert 

repair, maintenance, and management fees. If the housing investors want to be in 

housing rental business, they need to invest more time and energy to find tenants and 

maintain a relationship with them or hire with a real estate agent. The cost of housing 

investment after the rental income and capital appreciation will have an important 

impact on investment profits. Table 3.3 below shows a summary of taxes on housing 

transactions in China dated at 2009/01/01.  
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Table 3.3 Taxes on Housing Transactions in China 

 

Tax Items 
2009/01/01 

Seller  Buyer  

Stamp tax 0 

Deed tax 
Common Housing 

Exempt 

<90 m² 

Total 

Price * 

1% 

90~140 

m² 

Total 

Price * 

1.5% 

Luxury Housing Total Price * 3% 

Turnover tax 

Common Housing 

< 2 

years 

Spread * 

5.45% 

Exempt 

> 2 

years 
Exempt  

Luxury Housing 

< 2 

years 

Total 

Price * 

5.45% 

> 2 

years 

Spread * 

5.45% 

Land value 

increment tax 

Common Housing Exempt 

Exempt  
Luxury Housing 

< 3 

years 
0.50% 

3~5 

years 
0.25% 

> 5 

years 
Exempt 

Income tax of 

property transfer 

Common Housing Income * 20% 
Exempt 

Luxury Housing Income * 20% 

Source: Risk allocation on the housing market: A comparison between Sweden and 

China. Yongzhou Hou, (2009), Appendix. 

3.2.5 Risks and Returns of Investing in Real Estate 

There are several types of risk in real estate investment, such as business risk, 

financial risk, liquidity risk, inflation risk and interest rate risk. The risk allocation in 

China can be divided into two main stages: the development stage and the ownership 

stage. The risks in the development stage are related to land cost and permits, 

construction cost, financing costs and political risks. In our study, the focus is only on 

the ownership stage. In this stage, the risks that will be discussed are technical risks, 

risks related to general operating costs, interest rate risk, price risk and taxation policy 

risk (Hou, 2009, p.4-5). 
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Firstly, for the technical risk, the main reason caused the risk is the problems of 

housing construction quality. Although a check and acceptance system has been 

established and some regulations on housing structures have been issued by the 

government for newly completed housing, sometimes these policies are not carried 

out strictly due to the limitation of professionals and technology. Secondly, for risks 

related to general operating costs, the property management company will increase 

the fee if management costs increase. Thirdly, regarding interest rate risk, the price of 

housing will be affected by changes in interest rates. Real estate seems to be highly 

leveraged, and thus the households have to pay more monthly mortgage loans when 

interest rates rise. Even if an investor has a fixed-rate mortgage or no mortgage, the 

price of housing for a potential buyer will be decreased if interest rate is increased. 

Fourthly, the price risk plays an important role in the housing markets where price 

fluctuations usually produce potential risks. In the short run, the dramatically rapid 

increase of housing prices shows that market prices are much higher than the real 

prices. Therefore, it will produce a housing price bubble which will burst if the 

economic growth cools down or a financial crisis happens. And thus investors or 

banks will suffer huge losses and the economy will be damaged. Lastly, real estate is 

subject to taxation policy imposed by the government. In China, uncertain taxation is 

very tricky risk for real estate investors. There are two stages of the risk of taxation on 

housing market: transaction stage and ownership stage. During the transaction stage, 

the taxation policies on housing market have been changed frequently by the 

government so that the government can control the demands of real estate investment 

and speculation, but it will cause potential risks for both housing buyers and sellers. In 

the stage of ownership, currently there is no property tax in the housing market in 

China, but it will perhaps become a major risk in the housing market in the future for 

Chinese households because the State Administration of Taxation expects to issue a 

property tax policy in the future (Hou, 2009, p.18-24). 

 

As pointed out above, returns of real estate investing are from two parts: appreciation 

and rental income. In real estate, appreciation is an increase in the value of property or 

land and buildings over time. This means the selling price of a property is higher than 

the initial purchase price of the property and the difference between them is an 

appreciation of the property for the investor. Increased value can be sold and 

reinvested in other investments. Another component of real estate investment return is 

rental income which is income received from rental properties. In this respect, rate of 

return on investment in real estate market is similar to rate of return on investment in 

stock market, which can be defined as: 

(Ending value – Beginning value) + Rental income 

Rate of return=     Beginning value 

 

As we discussed earlier, we only focus on the investment value of newly built 

residential housing. Appreciation of properties is only concern in our paper due to the 

Chinese cultural tradition, which emphasizes the preference of purchasing one’s own 

housing instead of renting, and the lack of data. Similarly, the returns on real estate 
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market are calculated by the following formula:  

     
           

     
            

Where  

     = return on real estate market at time period i 

   ,       = housing price index at time period i and i-1 respectively 

The details of how this formula will be used and is borne out in the empirical part. 

3.3 Diversification 

When it comes to investing, there is a famous phrase: “Don’t put all your eggs in one 

basket.” This is a good example of diversification which mixes multiple investments 

within a portfolio by allowing the extreme good and bad returns to eliminate each 

other in order to reduce risk. When an investor puts all his or her money into the stock 

issued by a single company, he or she might suffer a huge loss if the company goes 

bankrupt. If an investor diversifies, he or she splits his or her moeny into the stocks of 

two different companies or two different investments. One company or investment 

suffers a loss, another obtains a gain. Then the potential risk will be reduced by this 

diversification (Keown, 2010, p.392). 

 

Diversification can reduce risk, but it has no effect on the expected return. Now let’s 

take look at an example of how diversification works. We assume there are only two 

companies existing on a beautiful Caribbean island. One is the company sells 

sunglasses and the other is the company sells umbrellas. If the sunglass company is 

the only company invested by a portfolio, the profit is 20 percent on sunglasses during 

the sunny season and a 0 percent on sunglasses during the rainy season. Contrarily, if 

the portfolio invests only in the umbrella company, the profit is 20 percent on 

umbrellas during the rainy season and a 0 percent on umbrellas during the sunny 

season. The expected return is 10 percent if the sunny and rainy seasons each last half 

the year. Now we diversify the portfolio with investing in 50 percent in the sunglass 

company and 50 percent in the umbrella company. After this diversification, the 

expected return is still 10 percent no matter how long the sunny or rainy season last 

and the weather-dependent risk is cancelled (Investopedia, 2010). 

3.3.1 Modern Portfolio Theory 

Modern portfolio theory (MPT) is a form of diversification in investing which 

explains how to identify the portfolio that maximizes return and minimize risk if the 

investor is willing to trade off risk and expected return. Based on the assumption that 

diversification reduces risk, MPT addresses the task of finding the best possible 

diversification strategy (Ogden, Jen, & O’Connor, 2003, p.36). 

 

Modern portfolio theory is not only confined to investment in financial instruments, 
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but also can be applied to all non-financial assets such as a cottage, house or 

apartment. “When you begin to look at property it is evident that it consumes a major 

proportion of investment funds at both the personal and institutional levels. For many 

people, the commitment of funds to house purchase far outweighs that which would 

be allocated to equities. The risk-return profile of their total assets will, therefore, be 

heavily dependent on their property holdings. The same is also true of financial 

institutions. In fact, property represents a major proportion of investment wealth 

throughout the world. In Chapter 1 we showed that property accounted for over 50% 

of the world’s wealth. Given this background it is appropriate to consider property in a 

portfolio context.” (Brown & Matysiak, 2000, p.249). 

3.3.2 Statistics for a Portfolio of Two Assets 

According to Ogden, Jen, & O’Connor, (2003, p.37), let’s look at the effects of 

diversification on the expected return and risk of a portfolio which has two assets, A 

and B. The proportions denoted by    and    are the portfolio weights.    is 

invested in asset A, and the remainder 1–  =   is invested in asset B. The 

coefficient of correlation between asset A and B, denoted as     is either - 1, 0 or +1. 

 

The expected return on the two-asset portfolio, denoted as   , is the weighted 

average of the returns from asset A and B. It can be written as: 

  =   ×   +   ×   

Where    is the expected return on asset A and    is expected return on asset B. 

The variance of the two-asset portfolio   
  is calculated as  

  
  =   

   
  +   

   
  + 2            

Where   
 

 is covariance of asset A and   
 

 is covariance of asset B. 

3.3.3 Special Cases 

As we discussed earlier that the coefficient of correlation between asset A and B is in 

the range of +1 to -1. This means that +1 is a maximum value of the coefficient 

correlation between two assets and -1 is a minimum value of the coefficient 

correlation. In order to better understand the empirical part, we assume that asset A is 

a stock and asset B is a real estate asset. Now let’s take look at the following three 

cases of perfect positive correlation, perfect negative correlation and Zero correlation. 

 

Case 1 – Perfect positive correlation 

 

In this case, when the value of correlation coefficient between a stock and a real estate 

asset is +1, it shows that two assets will move in the same direction and there is a 
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perfect positive linear relationship between return and risk. The risk and return of the 

portfolio of the two assets is a weighted average of the risk and return of each asset 

(Elton, Gruber, Brown, & Goetzmann, 2007, p.70-71). The risk of this two assets 

portfolio cannot be reduced by diversifying across the two assets that have a perfect 

positive correlation. 

 

Case 2 - Perfect negative correlation 

 

In the case of perfect negative correlation, the correlation coefficient between a stock 

and a real estate asset is – 1, which means the good and bad outcomes of two assets 

will move exactly opposite to one another and there is a perfect negative linear 

relationship between return and risk. If this happens, we can construct a portfolio of 

two assets without risk. To compare to case 1, when the correlation coefficient is – 1, 

the portfolio of a stock and a real estate asset is less risky than the portfolio when the 

correlation coefficient is + 1 (Elton, Gruber, Brown, & Goetzmann, 2007, p.72-73). 

 

Case 3 - Zero correlation 

 

In the case where no correlation exists, the correlation coefficient is zero. It indicates 

that there is no relationship between returns on a stock and a real estate asset. The 

portfolio of two assets has less risk than every single asset (Elton, Gruber, Brown, & 

Goetzmann, 2007, p.74-75). 

 

In short, in the general case in which correlation is less than perfectly positive, we can 

conclude that the risk on the portfolio can be reduced by combining two assets which 

don’t have a perfect positive correlation and the benefits of diversification can be 

arose. The lower the correlation between the assets’ returns, the greater the benefit 

from diversification (Ogden, Jen, & O’Connor, 2003, p.37). 
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4. EMPIRICAL STUDY AND ANALYSIS 

 

In this chapter, we will first describe our collected data and explain the procedures of 

data transformation in more details. Further, the main hypothesis under our concern 

is formulated and statistically tested by using statistical analysis software STATA. 

Finally, the results of empirical study are presented and discussed in the closing part 

of this chapter.  

 

4.1 Data Description 

In line with the research question of examining the relationship between monthly 

returns on Chinese real estate and stock markets, the principal variables under our 

concern are the housing price index and the stock composite indexes. The monthly 

housing price index for the national level (HP), Beijing (BJHP), Shanghai (SHHP), 

Guangzhou (GZHP), and Shenzhen (SZHP) are obtained from the National Bureau of 

Statistics of China (NBSC) and the National Development and Reform Commission 

(NDRC), ranging from July 2005 to July 2010. While, the monthly composite index 

for Shanghai stock exchange (SHI) and Shenzhen stock exchange (SZI) are both 

collected from the website http://stock.sohu.com, which also span over from July 

2005 to July 2010 (see Appendix 1 & 2).  

 

To begin with, the returns on real estate market are calculated by the following 

formula:  

     
           

     
           (1) 

Where  

     = return on real estate market at time period i 

   ,       = housing price index at time period i and i-1 respectively 

 

Similarly, the returns on stock markets are calculated as following: 

     
           

     
            (2) 

Where  

     = return on stock market at time period i 

   ,       = stock composite index at time period i and i-1 respectively 

 

Corresponding to the formula (1) and (2), it is not difficult for us to calculate the 

monthly returns on Chinese real estate and stock markets respectively (summarized in 

Appendix 3).  
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Furthermore, due to the non-stationary quality of most economic and business data, 

we decide to perform unit-root test for each single variable and make appropriate 

transformation to our raw data. According to Chatfield (2004, p.13), “from an 

intuitive point of view, a time series is said to be stationary if there is no systematic 

change in mean (no trend), if there is no systematic change in variance and if strictly 

periodic variations have been removed.” Specifically, in our monthly dataset, the 

results of the Augmented Dickey-Fuller (ADF) test indicate that the time series 

variables in our research are not stationary in their levels, but are stationary after first 

differencing (see Appendix 4 & 5). In particular, △ROR and △ROS are the first 

difference (i.e. the changes) of the returns on real estate and stock markets, 

respectively. Where                      , and                     .  

 

Finally, before exploring the correlation between the changes of index returns on these 

two markets by applying statistical techniques in the following section, we would first 

reveal their possible relationship by plotting scatter graphs, which are more intuitive.  

 

 

Figure 2. Relationship between Changes of Index Returns on Two Markets 

 

Note: Housing price for year 2009 comes from NBSC, http://www.stats.gov.cn. 

Source: China Statistical Yearbook, 2009.  

 

As shown in Figure 2, we plotted the changes of returns on national housing price 

index (vertical axis) against that of returns on Shanghai and Shenzhen composite 

index, respectively (horizontal axis) (For scatter graphs between other pairs of 

variables, see Appendix 6). According to Saunders et al. (2009, p.442), “the strength 

of the relationship is indicated by the closeness of the points to an imaginary straight 

line”. However, we could not observe such “an imaginary straight line” in our figure; 

instead from what has been illustrated by the figure, we may say that the relationship 

between changes of index returns on these two markets is more likely to be a “random 

walk”. In another word, there might be no strong relationship between our variables. 

In order to explore and assess the relationship more accurately, we will set up our 
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hypothesis and test it by using statistical techniques in the following subsection.  

4.2 Hypothesis Testing 

Consistent with the research question “Are the monthly returns on Chinese real estate 

and stock markets correlated”, we first specify and formulate our hypothesis as 

follows: 

 

Null hypothesis (  ): There is no correlation between the changes of monthly returns 

on real estate and stock indexes.  

 

Alternative hypothesis (  ): There is correlation between the changes of monthly 

returns on real estate and stock indexes. 

 

Particularly, our correlation analysis will only focus on exploring whether the changes 

of monthly index returns on Chinese real estate and stock markets are synchronous. 

That is, to test whether a change of returns in one market is accompanied by a change 

of returns in another market (Saunders et al., 2009, p.459), without specifying the 

cause-and-effect relationship.  

 

In addition, it is also worth mentioning that the criterion for our testing is stated as: 

 

- If the probability (p-value) of obtaining the correlation statistic is higher than 0.05, 

then we will accept the null hypothesis and conclude that the correlation is not 

statistically significant.  

 

- If the probability (p-value) of the correlation statistic is 0.05 or lower, then we will 

reject the null hypothesis and accept the alternative hypothesis, which indicates a 

statistically significant relationship.  

 

Then, because the data were numerical, we could assess the strength of relationship by 

calculating the Pearson Correlation Coefficients for all pairs of variables (Saunders et 

al., 2009, p.460). In Table 4.1 is the output of correlation matrix obtained from the 

statistical analysis software STATA.  
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Table 4.1 Pearson Correlation Coefficients between Changes of Monthly Returns 

on Real Estate and Stock Indexes 

 

 
Notes: 1. In the correlation matrix, the diagonal consists of 1 because it shows the 

correlation of variables with themselves. Below the diagonal, the values of correlation 

coefficients for each pair of variables are presented.  

      2. Below the values of correlation are the p-values associated with the 

hypothesis test that there is zero correlation. Also, the coefficients with the p-values of 

0.05 or lower are highlighted with an asterisk (*).  

Source: Statistical output from STATA. 

 

From the table, we are able to interpret and conclude the results of the hypothesis 

testing for each pair of indexes in turn.  

 Correlation between dHP and dSHI 

The table shows that the correlation between the change of monthly returns on 

national housing price index (dHP) and Shanghai composite index (dSHI) is weak 

positive of 0.0453. Further, using a two-tailed test at a significance level of 0.05, 

this correlation is not significantly greater than zero, because its p-value of 0.7309 

is greater than 0.05. In another word, from a statistical perspective, there is no 

correlation between dHP and dSHI.  

 Correlation between dHP and dSZI 

The correlation between the change of monthly returns on national housing price 

index (dHP) and Shenzhen composite index (dSZI) is weak negative of -0.0199 

and with a p-value of 0.8798. This correlation is not significant because its 

. 

              
                 0.8798   0.2555   0.7287   0.2196   0.9550   0.0000
        dSZI    -0.0199  -0.1491   0.0457  -0.1608  -0.0074   0.9240*  1.0000 
              
                 0.7309   0.3281   0.5844   0.8171   0.6396
        dSHI     0.0453  -0.1284   0.0720  -0.0305   0.0617   1.0000 
              
                 0.0094   0.0526   0.0357   0.4989
       dSZHP     0.3328*  0.2515   0.2717*  0.0890   1.0000 
              
                 0.0262   0.4672   0.7731
       dGZHP     0.2870*  0.0957  -0.0380   1.0000 
              
                 0.0000   0.0033
       dSHHP     0.5837*  0.3736*  1.0000 
              
                 0.0000
       dBJHP     0.6650*  1.0000 
              
              
         dHP     1.0000 
                                                                             
                    dHP    dBJHP    dSHHP    dGZHP    dSZHP     dSHI     dSZI

. pwcorr  dHP dBJHP dSHHP dGZHP dSZHP dSHI dSZI, sig star(.05)
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p-value is greater than 0.05. That is, there is no correlation between dHP and 

dSZI. 

 Correlations between regional housing price indexes and stock composite indexes  

Similarly, it is not difficult for us to conclude that the correlations between the 

change of monthly returns on other four selected regional housing price indexes 

(dBJHP, dSHHP, dGZHP & dSZHP) and the two stock composite indexes (dSHI 

& dSZI) are all not significantly different from zero, although their calculated 

Pearson correlation coefficients are not exactly equal to zero. The associated 

p-values are all greater than the selected significance level of 0.05.  

4.3 Results and Discussion 

4.3.1 Relationship of Returns between Chinese Real Estate and Stock Markets 

From what has been discussed above, we could conclude that our null hypothesis of 

the zero correlation between the changes of monthly returns on real estate and stock 

indexes are not rejected. And it is such acceptance of the zero correlation that instructs 

and supports us to answer our research question; that is, the monthly returns on 

Chinese real estate and stock markets are NOT correlated.  

 

The conclusion of zero correlation between the returns on these two markets is also 

consistent with the previous studies conducted by many other researchers. In 

particular, based on the comparative study on investment value of real estate and stock 

markets, Sun & Liu (2005) concluded that the returns on residence and stock are not 

correlated or negatively related, which would benefit the investors through 

diversification effects between them. And such zero correlation might partly be 

attributed to their fundamentally different nature and financial structure in the two 

markets, such as their distinct investment cycles, costs, risks and returns as discussed 

in the previous chapter in our thesis. Furthermore, the zero correlation between 

regional real estate and stock markets are probably due to the geographic 

segmentation.    

 

However, as all the correlation coefficients calculated above are either weak positive 

or weak negative, we may estimate that there still might be a relationship between the 

returns on Chinese real estate and stock markets, although based on the results of 

significance testing we cannot reach such conclusion with any certainty. Especially, 

due to the competing investment channels, there may be a systematically negative 

relationship between the two markets (Zhang & Fung, 2006, p.30). And more than this, 

according to the results of empirical analysis conducted by Zhang & Fung (2006), 

there are also causal relationships and economic linkages between the two markets, 

which could be summarized as: 1) It is the dramatic growth and high level in returns 

on real estate sector that creates the speculative opportunities for bank capitals, private 
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savings, as well as international hot money, which transferred from poor-performance 

stock markets into the booming real estate markets. And such fund flow would 

definitely depress the returns and development on stock markets eventually; 2) 

Inversely, the low yield on stock markets are also partly responsible for the prosperity 

of real estate markets. There are some problems in stock market hindering its 

development and urgently need to be addressed by both government authorities and 

the listed companies themselves. For example, in order to restore the investors’ 

confidence on investing on Chinese stock markets, more sound and solid market 

regulations required to be issued by the government authorities. Also, the list 

companies’ attempts to increase their profit-generating ability, and improve their 

management and corporate governance would ultimately contribute to the 

development and reform of stock markets into a much healthier investment 

environment. 

4.3.2 Diversification Effects on Chinese Real Estate and Stock Markets 

The result of our empirical analysis indicates that there is no correlation between the 

monthly index returns on Chinese real estate and stock markets. Consequently, on the 

basis of the theoretical background presented in the previous chapter, we are able to 

draw the conclusion that diversification benefits could be achieved by creating a 

well-diversified portfolio consisting of both real estate and stock assets. Including 

both real estate and stock assets in the investment portfolios will improve the 

risk-return tradeoff for investors. As discussed in the theoretical chapter, investing in 

real estate and stock markets are characterized with distinct qualities in various 

perspectives, such as the cost factors should under concern, the risk elements need to 

be identified, as well as the magnitude of prospective returns, etc.  

 

First, comparing with stock investment, investors have to expend a considerable 

amount of their funds in purchasing a house, with little available capital for other 

investing alternatives. By contrast, for stock investment, the commitment of funds is 

more flexible, and the investors are endowed with more discretionary power.  

 

Second, different categories of risks are attached to these two kinds of investments. In 

particular, as real estate is not as liquid as stock asset, investors could alleviate the 

problem by including other easily traded assets, like stocks, into their portfolios. In 

addition, because of the great commitment of funds in purchasing house and the high 

level of financial leverage needed to support it, investors are more exposed to the 

housing price fluctuations, although housing prices in China have generally 

appreciated in value in the last two decades. Especially, according the previous studies 

in Chinese real estate market, most people believe that there are bubbles on Chinese 

housing market, which are more serious in those metropolitan areas like Beijing and 

Shanghai. As indicated by Zhou & Sornette (2004, p.265), “the super-exponential 

acceleration of real-estate prices reflected in the fast growth rate strongly suggests that 

a real-estate bubble is on its way in Shanghai and many other regions in China”. 
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Therefore, for investors, who are more concerned with risk and return tradeoff, should 

take precautions before it is too late; that is, hedging against the risk on real estate 

market through introducing stock asset into a more balanced portfolio.  

 

Finally, due to the disproportionate amount of funds involved in the real estate 

investment, we suggest that potential investors, who are interested in investing in 

China’s real estate market, should consider creating a more balanced and diversified 

portfolio through including stock assets. And our conclusion is reinforced by our 

empirical analysis that there is zero correlation between the returns on these two 

markets in China. Furthermore, on the basis of the empirical result, we also propose 

another alternative for investors to achieve diversification benefits; that is, creating a 

well-diversified portfolio through trading on more segmented markets. To illustrate, 

considering the following two investment options: A) Investing in Shanghai real estate 

market and Shenzhen Stock Exchange at the same time; B) Investing in Shanghai real 

estate market and Shanghai Stock Exchange instead at the same time. We believe that 

more diversification benefits could be obtained by choosing option A, since the lower 

the correlation between two assets, the more the diversification benefits investors 

could achieve. As shown in Table 4.1, the correlation between the change of monthly 

returns on Shanghai housing price index (dSHHP) and Shenzhen composite index 

(dSZI) is 0.0457, which is lower than that of 0.0720 between the change of monthly 

returns on Shanghai housing price index (dSHHP) and Shanghai composite index 

(dSHI). We believe that such difference could be attributed to the geographic 

segmentation, from which investors are able to hedge the risk associated with 

investing in a single economic entity or market only.  
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5. CONCLUSION 

 

In this chapter, consistent with research question and objectives of the study, we will 

first summarize the main findings in our research. Thereafter, suggestions for the 

future study are provided. At the end of this chapter, we will evaluate the quality of 

our research on the basis of the quality criteria. 

 

5.1 Final Discussion 

In our thesis, impressed by the tremendous growth in Chinese real estate and stock 

markets during the last two decades, we concentrated our research on the relationship 

between these two most important capital markets. We attempted to answer the 

question of whether the returns are correlated between them, and more than this, we 

strived to explore the diversification benefits on these two markets. Through our 

analysis, we prospect to ultimately shed some light and contribute to the potential 

investors who are interested in investing in China’s real estate and stock markets, both 

of which are believed to have a promising future. 

 

In order to answer our research question and achieve the research objectives, we first 

familiarize the readers with China’s real estate and stock markets by explaining 

relevant concepts and policies in the two markets, and also compare them from the 

aspects of investment costs, risks, and returns, etc. Then, our hypothesis that “there is 

no correlation between the monthly index returns on China’s real estate and stock 

markets” is generated on the basis of the diversification theory, which is one of the 

most prevalent tenets in investment principals. Further, aimed to test such hypothesis, 

monthly data spanning a period over 5 years (from 2005 to 2010) are collected and 

analyzed by applying statistical approaches. From the results of our empirical study, 

we found that the monthly returns on Chinese real estate and stock markets are not 

correlated, and our finding is also consistent with many of the previous researches.  

 

We believe that the zero correlation between the returns on these two markets could 

be partly attributed to either the distinctive financial nature and structures on the two 

markets, or their geographic segmentations. Finally, we conclude that, when investing 

in China’s capital market, investors could achieve the diversification benefits by 

creating a balanced portfolio including both real estate and stock assets. The benefits 

and necessities of such well-diversified portfolios are revealed and discussed through 

comparing the investments on these two markets from both cost and risk perspectives.  
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5.2 Suggestions for Further Research  

The results and conclusions of our research raise further questions for future 

researches. First, concerning the imbalanced development of capital markets between 

the eastern, central, and western regions in China, we recommend future studies to 

conduct an intensive research by taking much more areas that under different stages of 

development – both metropolitan and under-developed areas – into account. Also, it 

will be interesting to investigate the returns on different types of housing when focus 

on Chinese real estate markets. For example, one may cover the returns on 

second-hand housing, office buildings, buildings for commercial use or other 

purposes, and certainly the new-built housing also as discussed in our thesis. And 

such classification research could be more attractive to investors with different 

preferences when investing on real estate market. 

 

Second, another suggestion for improvement is to quantify the diversification benefits 

in Chinese capital markets from creating a balanced-portfolio including both real 

estate and stock assets. One of the most feasible approaches is to formulate and 

examine the mean variance frontier when empirically study the benefits of 

diversification. That is, to numerically calculate the benefits by covering both returns 

and risks of diversify into Chinese real estate and stock assets. Investors are more 

convinced when the benefits of diversification are presented in the form of visible and 

persuasive numbers. 

 

Finally, it is meaningful if future researches could address the question of the 

composition of diversified portfolios. For individual investors, they are interested in 

the respective asset weights within their portfolios. Such as, when investing in 

Chinese capital markets, what is the proportion of one investor’s wealth should be 

allocated to real estate assets? And how much should be left to stock assets?  

5.3 Quality Criteria  

After conducting a research, it is very important to evaluate the quality of such a study. 

In particular, in connection with our quantitative research strategy, validity and 

reliability are the most appropriate criteria under our concern (Bryman, 2007, 

p.40-41). 

5.3.1 Validity 

Validity criteria refers to “the issue of whether or not an indicator (or set of indicators) 

that is devised to gauge a concept really measures that concept (Bryman & Bell, 2007, 

p.165)”. In the following, we would examine four main types of validity in details. 

 

Measurement validity is the criterion concerned with the question of whether or not a 



40 
 

measurement supposed to reflect the concept really fits to denote the concept. 

Concerning our research, in order to answer the research question of whether the 

returns on China’s real estate and stock markets are correlated, we applied the 

statistical analysis software STATA to calculate the Pearson correlation coefficients 

between returns on housing price indexes and stock composite indexes on both 

national and regional levels. The correlation coefficients, ranging from -1 to 1, do 

reflect the relationship between returns. 

 

Internal validity deals with the question of whether a conclusion of causal relationship 

could withstand scrutiny. Concerning our research, on the basis of results from 

correlation analysis, which indicate the zero correlation between China’s real estate 

and stock markets, we conclude that diversification effects could be achieved by 

constructing a balanced-portfolio consisting of both real estate and stock assets. Based 

on modern portfolio theory, we believe that the causal relationship between the zero 

correlation and benefits of diversifying is sound. 

 

External validity refers to the issue of whether the conclusion of the research could be 

generalized beyond the limited sample involving in the research. First, in our thesis, 

the main cities under our concern are those of metropolitan areas, such as Beijing and 

Shanghai. However, the results could also be generalized to the national level. Further, 

our research is mainly focus on newly-built housing, and such concentration would 

not prevent us generalizing our conclusion to the other kinds of housing. 

 

Ecological validity is the criterion concerned with whether the findings in research 

could be applied into practice. The results of our research indicate that there is 

opportunity of diversification and investors could use the findings from our research 

when they considering constructing their portfolios; that is, investors could follow our 

recommendation of hedging against the risk on real estate market through introducing 

stock asset into a more balanced portfolio.  

5.3.2 Reliability 

The term reliability in research refers to whether the results of a research are 

repeatable. The quantitative researcher is likely to be concerned with the degree of 

consistency or stability of a measure over time (Bryman & Bell, 2007, p.40-41). In the 

thesis, the process and method of our data collection are elaborately described, which 

are also similar and consistent to the procedures undertaken in previous relevant 

studies. Such similarity or consistency has proved that a research in similar field can 

be easily conducted in the future. Besides, the conclusions we achieved in the research 

are similar to those generated by other quantitative researches conducted before, 

which indicates that the results obtained will be consistent or stable over time. 

 

 

 



41 
 

REFERENCES 

Articles and Books 

 

Bodie, Z., Kane, A., & Marcus, A.J. (2009). Investments. 8
th
 edition. Boston: 

McGraw-Hill. 

 

Brown, G.R., & Matysiak, G.A. (2000). Real estate investment: A capital market 

approach. 1
st
 edition. Harlow: Prentice Hall.  

 

Brueggeman, W.B., & Fisher, J.D. (2008). Real estate finance and investments. 13
th

 

edition. New York: McGraw-Hill/Irwin. 

 

Bryman, A., & Bell, E. (2007). Business research methods. 2
nd

 edition. New York: 

Oxford University Press Inc.  

 

Chatfield, C. (2004). The analysis of time series: An introduction.6
th
 edition. Boca 

Raton: Chapman & Hall/CRC. 

 

China Securities Regulatory Commission (CSRC) (2009). China Securities and 

Futures Statistical Yearbook 2009. [electronic]. 

Available via: 

http://www.csrc.gov.cn/pub/newsite/xxfw/cbwxz/tjnj/zqqhtjnj/2009/index.htm 

[Retrieved: August 16
th
, 2010] 

 

Elton, E.J., Gruber, M.J., Brown, S.J., & Goetzmann, W.N. (2007). Modern portfolio 

theory and investment analysis. 7
th

 edition. Hoboken, NJ: John Wiley & Sons, Inc. 

 

Hou, Y. (2009). Urban Housing Markets in China. Doctoral thesis. Stockholm: Royal 

Institute of Technology. 

 

Howells, P., & Bain, K. (2008). The economics of money, banking and finance: A 

European text. 4
th
 edition. Harlow: Prentice Hall. 

 

Jaffe, A.J., & Sirmans, C.F. (1995). Real estate investment. 3
rd

 edition. Englewood 

Cliffs, NJ: Prentice Hall.  

 

Kewon, A.J. (2010). Personal Finance: Turning money into wealth. 5
th
 edition. Upper 

Saddle River, NJ: Prentice Hall.  

 

Lai, S.W.M., & Yang, Y. (2009). From scorned to loved? The political economy of the 

development of the stock market in China. Global Economic Review, 38(4), 409-429.  

 

http://www.csrc.gov.cn/pub/newsite/xxfw/cbwxz/tjnj/zqqhtjnj/2009/index.htm


42 
 

National Bureau of Statistics of China (NBSC) (2009). China Statistical Yearbook 

2009. [electronic]. 

Available via: 

http://www.stats.gov.cn/tjsj/ndsj/2009/indexeh.htm 

[Retrieved: August 22
nd

, 2010] 

 

Ogden, J.P., Jen, F.C., & O’Connor, P.F. (2003). Advanced corporate finance: Policies 

and strategies. 1
st 

edition. Upper Saddle River, NJ: Prentice Hall. 

 

Saunders, M., Lewis, P., & Thornhill, A. (2009). Research methods for business 

students. 5
th
 edition. Harlow: Prentice Hall. 

 

Sun, B., & Liu, H. (2005). Comparative study on investment value of residence and 

stock. Commercial Research, 12, 52-55. 

Available via: http://d.wanfangdata.com.cn/Periodical_syyj200512017.aspx 

[Retrieved: April 8
th

, 2010] 

 

Wang, C. (2009). Securities Trading in Multiple Markets: the Chinese Perspective. 

Doctoral thesis. Stirling: University of Stirling. [electronic]. 

Available via: 

https://dspace.stir.ac.uk/dspace/bitstream/1893/2278/1/securities-trading-wang.pdf 

[Retrieved: August 16
th
, 2010] 

 

Zhang, G., & Fung, H.G. (2006). On the imbalance between the real estate market and 

the stock markets in China. The Chinese Economy, 39 (2), 26-39.  

 

Zhou, W.X., & Sornette, D. (2004). Antibubble and prediction of China’s stock 

market and real estate. Physica A, 337, 243-268. 

 

Web Pages 

 

Dong, L. (2010) An Overview of China’s Real Estate Price Index. 

Available via: http://www.unece.org/stats/documents/ece/ces/ge.22/2010/zip.71.e.pdf 

[Retrieved: August 20, 2010] 

 

Investopedia (2010) Equity Market. Investopedia web site: 

http://www.investopedia.com/terms/e/equitymarket.asp 

[Retrieved: July 28, 2010] 

 

Investopedia (2010) Shanghai Stock Exchange. Investopedia web site: 

http://www.investopedia.com/terms/s/shanghai-stock-exchange.asp 

[Retrieved: August 5, 2010] 

 

 

http://www.stats.gov.cn/tjsj/ndsj/2009/indexeh.htm
http://d.wanfangdata.com.cn/Periodical_syyj200512017.aspx
https://dspace.stir.ac.uk/dspace/bitstream/1893/2278/1/securities-trading-wang.pdf
http://www.unece.org/stats/documents/ece/ces/ge.22/2010/zip.71.e.pdf
http://www.investopedia.com/terms/e/equitymarket.asp
http://www.investopedia.com/terms/s/shanghai-stock-exchange.asp


43 
 

Investopedia (2010) Introduction To Diversification. Investopedia web site: 

http://www.investopedia.com/articles/basics/05/diversification.asp 

[Retrieved: August 25, 2010] 

 

Shanghai Stock Exchange (2002) Brief Introduction to SSE. SSE web site: 

http://www.sse.com.cn/sseportal/en_us/ps/about/bi.shtml 

[Retrieved: August 5, 2010] 

 

Shanghai Stock Exchange (2002) SSE Composite Index Methodology. SSE web site: 

http://www.sse.com.cn/sseportal/en_us/ps/ggxx/zs_bzff.jsp?indexCode=000001&inde

xName=SSE%20Composite%20Index 

[Retrieved: August 8, 2010] 

 

Shenzhen Stock Exchange (2009) SZSE Overview. SZSE web site: 

http://www.szse.cn/main/en/aboutsse/sseoverview/ 

[Retrieved: August 6, 2010] 

 

Shenzhen Stock Exchange (2009) Indices list. SZSE web site: 

http://www.szse.cn/main/en/marketdata/Indiceslist/ 

[Retrieved: August 8, 2010] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.investopedia.com/articles/basics/05/diversification.asp
http://www.sse.com.cn/sseportal/en_us/ps/about/bi.shtml
http://www.sse.com.cn/sseportal/en_us/ps/ggxx/zs_bzff.jsp?indexCode=000001&indexName=SSE%20Composite%20Index
http://www.sse.com.cn/sseportal/en_us/ps/ggxx/zs_bzff.jsp?indexCode=000001&indexName=SSE%20Composite%20Index
http://www.szse.cn/main/en/aboutsse/sseoverview/
http://www.szse.cn/main/en/marketdata/Indiceslist/


44 
 

Appendix 1 Monthly Newly-built Housing Price Index: July 2005 - July 2010 
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(Appendix 1 continued) 

 

Note: All the index numbers are in chain index terms, i.e. the value at any given 

month is related to a base price in the previous month, and the base value is 100.  

Source: National Bureau of Statistics of China (NBSC), and National Development 

and Reform Commission (NDRC). 
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Appendix 2 Monthly Stock Composite Index: June 2005 - July 2010 

Index Return (%) Index Return (%)

Jun-2005 1080.94 2760.23

Jul-2005 1083.03 0.19 2887.57 4.61

Aug-2005 1162.80 7.37 2950.43 2.18

Sep-2005 1155.61 -0.62 2903.11 -1.60

Oct-2005 1092.82 -5.43 2662.29 -8.30

Nov-2005 1099.26 0.59 2676.85 0.55

Dec-2005 1161.06 5.62 2863.61 6.98

Jan-2006 1258.05 8.35 3242.35 13.23

Feb-2006 1299.03 3.26 3351.64 3.37

Mar-2006 1298.30 -0.06 3516.40 4.92

Apr-2006 1440.22 10.93 3848.11 9.43

May-2006 1641.30 13.96 4292.10 11.54

Jun-2006 1672.21 1.88 4301.66 0.22

Jul-2006 1612.73 -3.56 3946.90 -8.25

Aug-2006 1658.64 2.85 4178.84 5.88

Sep-2006 1752.42 5.65 4326.78 3.54

Oct-2006 1837.99 4.88 4621.98 6.82

Nov-2006 2099.29 14.22 5667.00 22.61

Dec-2006 2675.47 27.45 6647.14 17.30

Jan-2007 2786.33 4.14 7632.94 14.83

Feb-2007 2881.07 3.40 8039.70 5.33

Mar-2007 3183.98 10.51 8549.20 6.34

Apr-2007 3841.27 20.64 10865.88 27.10

May-2007 4109.65 6.99 12944.23 19.13

Jun-2007 3820.70 -7.03 12546.45 -3.07

Jul-2007 4471.03 17.02 15199.56 21.15

Aug-2007 5218.83 16.73 17872.11 17.58

Sep-2007 5552.30 6.39 18864.55 5.55

Oct-2007 5954.77 7.25 19531.15 3.53

Nov-2007 4871.78 -18.19 15637.66 -19.93

Dec-2007 5261.56 8.00 17700.62 13.19

Jan-2008 4383.39 -16.69 15857.71 -10.41

Feb-2008 4348.54 -0.80 15823.88 -0.21

Mar-2008 3472.71 -20.14 13302.14 -15.94

Apr-2008 3693.11 6.35 13504.89 1.52

May-2008 3433.35 -7.03 12048.24 -10.79

Jun-2008 2736.10 -20.31 9370.78 -22.22

Jul-2008 2775.72 1.45 9470.33 1.06

Aug-2008 2397.37 -13.63 8004.24 -15.48

Sep-2008 2293.78 -4.32 7559.27 -5.56

Shenzhen Composite Index (SZI)
Month

Shanghai Composite Index (SHI)
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(Appendix 2 continued) 

Index Return (%) Index Return (%)

Oct-2008 1728.79 -24.63 5839.33 -22.75

Nov-2008 1871.16 8.24 6658.51 14.03

Dec-2008 1820.81 -2.69 6485.51 -2.60

Jan-2009 1990.66 9.33 7015.24 8.17

Feb-2009 2082.85 4.63 7608.22 8.45

Mar-2009 2373.21 13.94 8981.95 18.06

Apr-2009 2477.57 4.40 9502.52 5.80

May-2009 2632.93 6.27 10127.92 6.58

Jun-2009 2959.36 12.40 11566.61 14.21

Jul-2009 3412.06 15.30 13670.72 18.19

Aug-2009 2667.75 -21.81 10585.09 -22.57

Sep-2009 2779.43 4.19 11206.85 5.87

Oct-2009 2995.85 7.79 12297.16 9.73

Nov-2009 3195.30 6.66 13486.77 9.67

Dec-2009 3277.14 2.56 13699.97 1.58

Jan-2010 2989.29 -8.78 12137.20 -11.41

Feb-2010 3051.94 2.10 12436.66 2.47

Mar-2010 3109.10 1.87 12494.35 0.46

Apr-2010 2870.61 -7.67 11162.54 -10.66

May-2010 2592.15 -9.70 10204.17 -8.59

Jun-2010 2398.37 -7.48 9386.94 -8.01
Jul-2010 2637.50 9.97 10785.35 14.90

Month
Shanghai Composite Index (SHI) Shenzhen Composite Index (SZI)

 

Notes: 1. Constituents for Shanghai composite index are all listed stocks (A and B 

shares) at Shanghai Stock Exchange. The base day is Dec 19
th
, 1990, and the base 

value is 100. 

2. Constituents for Shenzhen composite index are 40 representative listed 

stocks at Shenzhen Stock Exchange. The base day is Jul 20
th

, 1994, and the base value 

is 1000.  

Source: http://q.stock.sohu.com/cn/zs.shtml.  

 

 

 

 

 

 

 

 

 

 

 

http://q.stock.sohu.com/cn/zs.shtml
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Appendix 3 Monthly Returns on Chinese Real Estate and Stock Markets (%) 
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(Appendix 3 continued) 

 

Note: Since the housing price indexes are in chain index terms, i.e. the value at any 

given month is related to a base price in the previous month and the base value is 100, 

the calculation of returns on real estate market is adjusted to obtaining the difference 

between index value at any given period and the base value 100.  

Source: Authors’ calculation. 
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Appendix 4 Time Series Plot of Variables and Descriptive Statistics   

 

 

Figure 1 Trend in Return of HP             Figure 2 Trend in Return of BJHP  

 

 

Figure 3 Trend in Return of SHHP          Figure 4 Trend in Return of GZHP 

 

 

Figure 5 Trend in Return of SZHP           Figure 6 Trend in Return of SHI 
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Figure 7 Trend in Return of SZI 

 

Note: The volatile and periodic patterns of returns against time (from July 2005 to 

July 2010) shown in the above figures indicate the existence of non-stationarity 

among the raw data of ROR and ROS.   

Source: All the figures above are obtained from statistical software STATA. 

 

 

Table 1 Descriptive Statistics of ROR and ROS 

 

Note: From the table, we could obtain the average return of national housing price 

index (     is 0.546%, while the standard variance is 0.499%. Similarly, we could 

easily get the descriptive statistics of other variables in the same way from the table. 

Source: Statistical output from STATA. 
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         SZI          61    2.939508    11.67615     -22.75       27.1
         SHI          61    2.051639    10.67236     -24.63      27.45
                                                                      
        SZHP          61    .5573771    1.286657       -2.7        3.1
        GZHP          61    .4573771    .8052865       -1.4        2.5
        SHHP          61    .1278689    .8424431       -2.7        2.5
        BJHP          61    .6754098    .7114904        -.8        3.1
          HP          61    .5459016    .4991906        -.5        1.7
                                                                      
    Variable         Obs        Mean    Std. Dev.       Min        Max

summarize HP BJHP SHHP GZHP SZHP SHI SZI
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Appendix 5 Output of Augmented Dickey-Fuller Test after Transformation 

 

Table 1 ADF Test of     after First Differencing 

 

Note: The result show that the first difference of “   ” is stationary as the ADF test 

statistic (-6.263) is greater than the 1% critical value (-3.567) in absolute value; and 

the p-value is approximately zero.  

Source: Statistical output from STATA. 

 

Table 2 ADF Test of       after First Differencing 

 

 

Note: The result show that the first difference of “     ” is stationary as the ADF test 

statistic (-8.087) is greater than the 1% critical value (-3.567) in absolute value; and 

the p-value is approximately zero.  

Source: Statistical output from STATA. 

 

Table 3 ADF Test of       after First Differencing 

 

 

Note: The result show that the first difference of “      ” is stationary as the ADF 

test statistic (-7.501) is greater than the 1% critical value (-3.567) in absolute value; 

and the p-value is approximately zero.  

Source: Statistical output from STATA. 

 

MacKinnon approximate p-value for Z(t) = 0.0000
                                                                              
 Z(t)             -6.263            -3.567            -2.923            -2.596
                                                                              
               Statistic           Value             Value             Value
                  Test         1% Critical       5% Critical      10% Critical
                                          Interpolated Dickey-Fuller          

Dickey-Fuller test for unit root                   Number of obs   =        59

. dfuller dHP, lags(0)

MacKinnon approximate p-value for Z(t) = 0.0000
                                                                              
 Z(t)             -8.087            -3.567            -2.923            -2.596
                                                                              
               Statistic           Value             Value             Value
                  Test         1% Critical       5% Critical      10% Critical
                                          Interpolated Dickey-Fuller          

Dickey-Fuller test for unit root                   Number of obs   =        59

. dfuller dBJHP, lags(0)

MacKinnon approximate p-value for Z(t) = 0.0000
                                                                              
 Z(t)             -7.501            -3.567            -2.923            -2.596
                                                                              
               Statistic           Value             Value             Value
                  Test         1% Critical       5% Critical      10% Critical
                                          Interpolated Dickey-Fuller          

Dickey-Fuller test for unit root                   Number of obs   =        59

. dfuller dSHHP, lags(0)
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Table 4 ADF Test of       after First Differencing 

 

 

Note: The result show that the first difference of “      ” is stationary as the ADF 

test statistic (-12.377) is greater than the 1% critical value (-3.567) in absolute value; 

and the p-value is approximately zero.  

Source: Statistical output from STATA. 

 

Table 5 ADF Test of       after First Differencing 

 

 

Note: The result show that the first difference of “      ” is stationary as the ADF 

test statistic (-7.282) is greater than the 1% critical value (-3.567) in absolute value; 

and the p-value is approximately zero.  

Source: Statistical output from STATA. 

 

Table 6 ADF Test of      after First Differencing 

 

 

Note: The result show that the first difference of “     ” is stationary as the ADF test 

statistic (-13.955) is greater than the 1% critical value (-3.567) in absolute value; and 

the p-value is approximately zero.  

Source: Statistical output from STATA. 

 

 

 

MacKinnon approximate p-value for Z(t) = 0.0000
                                                                              
 Z(t)            -12.377            -3.567            -2.923            -2.596
                                                                              
               Statistic           Value             Value             Value
                  Test         1% Critical       5% Critical      10% Critical
                                          Interpolated Dickey-Fuller          

Dickey-Fuller test for unit root                   Number of obs   =        59

. dfuller dGZHP, lags(0)

MacKinnon approximate p-value for Z(t) = 0.0000
                                                                              
 Z(t)             -7.282            -3.567            -2.923            -2.596
                                                                              
               Statistic           Value             Value             Value
                  Test         1% Critical       5% Critical      10% Critical
                                          Interpolated Dickey-Fuller          

Dickey-Fuller test for unit root                   Number of obs   =        59

. dfuller dSZHP, lags(0)

MacKinnon approximate p-value for Z(t) = 0.0000
                                                                              
 Z(t)            -13.955            -3.567            -2.923            -2.596
                                                                              
               Statistic           Value             Value             Value
                  Test         1% Critical       5% Critical      10% Critical
                                          Interpolated Dickey-Fuller          

Dickey-Fuller test for unit root                   Number of obs   =        59

. dfuller dSHI, lags(0)
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Table 7 ADF Test of      after First Differencing 

 

 

Note: The result show that the first difference of “      ” is stationary as the ADF test 

statistic (-13.422) is greater than the 1% critical value (-3.567) in absolute value; and 

the p-value is approximately zero.  

Source: Statistical output from STATA. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

MacKinnon approximate p-value for Z(t) = 0.0000
                                                                              
 Z(t)            -13.422            -3.567            -2.923            -2.596
                                                                              
               Statistic           Value             Value             Value
                  Test         1% Critical       5% Critical      10% Critical
                                          Interpolated Dickey-Fuller          

Dickey-Fuller test for unit root                   Number of obs   =        59

. dfuller dSZI, lags(0)
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Appendix 6 Scatter Graphs of Other Pairs of Variables 

 

Figure 8 Relationship between Changes of Returns on BJHP and SHI, SZI 

 

Figure 9 Relationship between Changes of Returns on SHHP and SHI, SZI 

 

Figure 10 Relationship between Changes of Returns on GZHP and SHI, SZI 
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Figure 11 Relationship between Changes of Returns on SZHP and SHI, SZI 

 

Note: The figures above plotted the changes of returns on regional housing price 

indexes of BJHP, SHHP, GZHP and SZHP (vertical axis) against those of returns on 

Shanghai and Shenzhen composite indexes, respectively (horizontal axis). As 

indicated by figures, we may say that the relationships between changes of index 

returns on these two markets are more likely to be a “random walk”. That is, there 

might be no strong relationship between the variables.  

Source: All the figures above are obtained from statistical software STATA. 
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