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1 Introduction

This thesis is focused on real estate investment in China. After reform and opening up, the
government has taken growth of GDP as an important aim. When the natural growth rate of the
economy is lower than the declared target growth rate, the huge political inertia will force the
government to intervene in the market, at the expense of resource mismatch to push GDP to achieve
the goal. Especially in the thirty years after the marketization of real estate, the real estate industry
in China has greatly improved the housing, consumption and urban landscapes of the huge
population in China. It brought up about 60 industrial developed and have a significant impact on
the Chinese economy and caused the high growth speed of houses’ price. With the competition is
becoming more fierce, it is necessary to evaluate the current condition of real estate equity
investment in China and if the property bubble will break in the future.

The objective of the work is examining the changes in real estate equity investment performance
across fifty selected real estate companies in China over the period 2000-2017. This thesis attempts
to investigate how stocks of companies in real estate performed before financial crisis (2000-2008)
and after crisis (2008-2017).

This thesis is divided into five chapters. The first chapter is introduction and the last chapter is
conclusion. The second chapter is description of real estate in China. In this chapter, firstly, it will
focus on investing in alternative assets, types of alternative investment, advantage and disadvantage
of it. Next is types of real estate and forms of investment in real estate. And then, it is the overview
of real estate investment in China. This part will introduce the history of real estate in China and
how the government regulates this industry. In the last part, it is about the comparison between
China and America in terms of real estate industry.

The third chapter is methodology, which is used to examine the changes in stock returns and
indicators across fifty selected real estate companies. This part is mainly focused on hypothesis test
which could deal with testing the difference between means of stock return before and after

financial crisis. The first part is some basic terms in hypothesis test. Then is measurements for
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testing under the different condition. At last, the regression analysis will be used for modelling the
selected data and analyzing the trend of real estate equity investment.

The fourth chapter is comparison and interpretation of the result of hypothesis test. The first part
is the description of data: real residential property prices for Beijing and stock prices of fifty real
estate companies which are listed in Shanghai Stock Exchange. Next, it will assess if the
performance of real estate equity investment is different before and after financial crisis by using
the methods which have mentioned in chapter three. And finally, it is summarizes of the results in
previous parts. This part is about discussion of the findings and some recommendations which will

be given to investors.



2 Characteristics of Real Estate Investment

In this chapter, attention is paid to the description of real estate investment. First part is
characteristics of alternative investment. It includes types, advantages and disadvantage of
alternative investments. Real estate investment is one type of alternative investments. Second part
focuses on real estate investment. The types of real estate and the forms how investors can invest
in real estate will be introduced. In third part, it is constituted of history and development of real
estate investment in China. In addition, some risks also exist in Chinese real estate industry.
Investor ought to act cautiously. So some improvement and recommendations will be put forward
for real estate investment in China. At last, it is the comparison between China and the United State

in real estate investment.

2.1 Investing in Alternative Assets
This part begins with an introduction of alternative investments. It includes what is alternative
investment and types of it. The real estate investment is one of alternative investments. Then, the

advantages and disadvantages of investing in alternative investment will be introduced.

2.1.1 Types of Alternative Investment

Actually, what constitutes the alternative investment haven’t defined, due to it is a new filed
and also a rapidly change field. Generally, the alternative investment is defined as the asset that is
not one of the conventional investment types, such as stocks, bonds and cash. Comparing to most
conventional investments, many alternative investments have higher minimum investments and fee.
And alternative investments is always complicated and the regulations are limited. Therefore, most
alternative investments are held by institutional investments or some high-wealth individuals.

Alternative investments includes tangible assets such as precious metals, art, coins or stamps
and some financial assets like private equity, hedge funds, real estate, commodities and financial

derivatives. In this part, alternative investments are classified as four types: real assets, hedge funds,
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private equity and structured products. And according to Global Alternatives Survey(2014), the
proportion of each categories are shown in Figure 2.1.

Figure 2.1 Major Alternative Assets Categories.

Private Equity Real Assets
29% 30%

Structured

Products 3% Hedge Funds
38%

Source: Global Alternatives Survey(2014)

Hedge fund is a fund that collects capital from accredited individuals or institutions investors
and invests in several different assets. Different from mutual funds, the usage of leverage of hedge
funds is not restricted by regulations. Comparing to private equity funds, most of hedge funds are
invested in relatively liquid assets. There are some characteristics of hedge funds. First is accredited
investors. The investors should meet the requirements of their income or wealth. Second is large
personal stake. Thirdly, hedge funds have high minimum of capital for each investors. Then is first
year lock-in and infrequent redemption. It is to prevent investors from withdrawing funds at will.
In the first year, investors can’t withdraw capital. After the first year, investors can withdraw capital
only in the specified date in one year. Sixth, hedge funds have variety of investments. It not only
can invest in real assets, financial derivatives, but also invest in traditional financial assets. Expect
capital from accredited investors, the sponsor can borrow money from institution, which is called
as leverage (Christory et al, 2006 p. 71).

Real assets are investments that the underlying assets involve direct ownership of non-financial

assets. It includes natural resources and land, commodities, operationally intensive real assets,
8



liquid and fixed-income real estate and real estate equity investments. Natural resources are
resources that create value for consumption to people. Most natural resources related to facilitating
energy such as oil, water, natural gas. Other sectors of natural resources have precious metals and
other minerals. These resources are highly regulated by the government. Commodities are always
homogenous goods available in large quantities. Investors hold them and wait what will happen.
Commodities includes energy products such as oil, coal and electricity, agricultural products such
as wheat or rice, metals like gold and silver. The forms of investing in commodities have forward
contracts, future contracts, commodity-linked notes, exchange-traded funds and so on.
Operationally intensive real assets includes real estate, land, infrastructure and intellectual property.
Real estate focuses on the land and the buildings on it. The investing in real estate is the topic of
my thesis. It is an essential asset class. Land has a variety of forms such as undeveloped land,
timberland and farmland. Infrastructure investments refer the investments on airport, high-way,
regulated utilities, which are traditionally held and controlled by the public sector. Intellectual
property means the intangible creations of human intellect such as patents, copyrights , trademark
and other types of rights such as moral rights, trade secrets and so on (Christory et al, 2006 p. 82).

Private equity means the investment funds organized as limited partnership that aren’t publicly
traded. The investors are typically large institutional investors. In Europe, private equity almost
equal to venture capital. Private equity investment is generally made by private equity firm, venture
capital firm or angel investors. The aim of private equity investment is to provide working capital
and expand new produce or restructure the company’s operation, management or ownership. The
resources of private equity have a wide range such as individuals which have high wealth, venture
funds, leveraged buyout funds, strategic investors, pension funds and insurance companies. The
investment object is the non-listed companies that have great developed potential. The sole
criterion for the project choice is the ability to generate high return on investment. In addition, the
investors of private equity have right to vote for decision-marking of investment object firms. And

liquidity of private equity is not good. The period of investment is around three to five years or



even more longer. Private equity can be classified as venture capital, development capital, buyout
capital, mezzanine capital and private investment in public equity. Venture capital refers to support
technological innovation projects and technology-based start-ups. Because start-up companies
have many uncertainty on operation, finance and technology, it is high-risk but have high return.
Buyout capital focuses on merging and acquiring target companies. According to acquire the target
companies, obtains the right of control and reorganizes them to improve the companies’ value. A
substantial proportion of buyout capital is invested in relatively mature businesses. Mezzanine debt
is a kind of investment that combines the dual nature of debt investment and equity investment.
The essence of mezzanine debt is a long-term unsecured debt with right and interest. The object is
the enterprises that have completed initial equity financing. Mezzanine debt always includes
convertible debt, warrants. The profitability and risk of mezzanine debt is between stock
investment and preferred stock. PIPE is the investment that invests in listed companies, which
investors buy stocks with the discount price to expand the companies’ capital investment (Christory
et al., 2006 p. 89).

Structured products are instruments which are created for some particular return and risk. It
always bases on a fixed return products and adds derivatives with one or more indicators. The
derivatives could be related with stocks, bonds, interest, exchange rate, commodities and funds.
Structured products include capital protection products, yield enhancement products, certificate
products and leverage products. Capital protection products have limited risk and unlimited return.
The loss has limited in premium. On the contrary, yield enhancement products have unlimited risk
of loss and limited return. Certificate products can reflect the changes in assets directly. Products
with the delta equals to 1 have no leverage effect. It has unlimited loss risk (but limited to the
investment principal) and unlimited return. For leverage products, the increase of return could be
a multiple of the investment principal. It has unlimited loss of risk, such as sell option or buy option

(Christory et al., 2006 p. 95).
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2.1.2 Advantages and Disadvantage of Investment in Alternative Assets

Alternative investment is rapidly developing because of its high return. Too much money in
the market chases investors to seek alternative opportunities for investment. As an investment
instruction, alternative investment has its own advantages and disadvantages.

For benefit, alternative investments can be used to reduce investment risk through
diversification due to some characteristics of them. First of all, alternative investments have low
correlation with the standard asset classes. This makes them suitable for diversification. Many large
institutional funds begin to allocate a portion of their portfolio for alternative investment.
Alternative investments also can mitigate market volatility. When the market become sour, it rarely
can influence alternative investment. And alternative investments will bring lower transaction costs.
Short-term investments always need a high turn, which will create a high transaction costs. In spite
of the high initial upfront investment fees, the lower turnover still make transaction fees of
alternative investment are lower than traditional investment. And the period of alternative
investments is always longer than 12 months. It may result tax benefits. Influenced by long-term
capital gains tax, which is lower than the taxes incurred from short-term investment, long-term
investments have lower taxes.

On the other hand, alternative investment also have some disadvantages. Firstly, the current
market value of alternative assets is difficult to forecast. For example, in real assets such as art or
gold, nobody could ensure it will appreciate or depreciate in the future. Secondly, because the term
of alternative is always longer than one year, it is illiquid. It means alternative investment can’t
convers into cash quickly for investors if they need money now. unfortunately, if the market
become sour, investors will get more loss because they can withdraw the money immediately. And
the initial upfront investment fee of alternative investment is high. The high minimum of capital
implies the cost of purchase and sale may be relative high. Only investors with high wealth and
institutional investors can invest it. And the special of alternative investment decides the historical

risk and return data is limited. It increases the risk for investment.
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2.2 Real Estate Investment

In modern economic, the extensive and active financing activities of the real estate industry
must be carried out through market relations. Real estate investment refers to transactions sum of
all types of real estate funds through the usage of financial instruments of both sides of the real
estate capital supply and demand. It can be traded in a fixed place or an invisible way. The way of

transaction also could be direct or indirect.

2.2.1 Types of Real Estate

According to China Data Online (2017), with the increasingly developed and innovative credit
tools, the scope of real estate business is expanding. It includes all kinds of housing savings deposits,
housing loans, real estate mortgage loans, real estate trusts, real estate securities, real estate
insurance, real estate pawn and so on. A wide variety of real estate financial activities not only adds
vitality of the real estate financial market, but also makes the financial industry and the real estate
industry closely. It is facilitate to use of the relevant financial mechanism to macro-control the
development of China 's real estate industry.

As an important part of the financial market, the real estate financial market can be classified
by a variety of criteria, such as level of market, repayment period, transaction methods and service
object. I will introduce several important categories in the following.

According to service object, real estate market can be classified as residential market and land
market. Real estate Financial market refers to the market where banks or other financial institutions
finance the reproduction of houses. Among them, the residential financial market occupies a very
important position in the real estate financial market. According to the different modes of the
financial system, residential financial markets can generally be divided into free residential
financial markets and state-guided residential financial markets.

In western countries, the free residential financial market is based on residential mortgages and

dominated by private financial institutions. The both sides of mortgage loan have a double
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relationship. The borrower is both debtor and grantor. The lender is both the creditor and mortgagee.
Borrowers and lenders are connected by the contract. In order to increase the liquidity of residential
mortgage funds, the re-trading of residential mortgage instruments or the issuance of residential
mortgage bonds between financial institutions, which constitutes operating activities in the
secondary market.

The state-guided residential financial market means the market which controlled by
government and the credit qualification is more stable and loose than free residential market. In
general, the market guided by the government is less affected by fluctuations in market. And the
term of loans is longer and interest rate is lower. Central banks lend capital through intermediaries
such as housing credit cooperatives and housing companies, while raising residential investment
and credit funds through saving and issuing bonds. In the state-guided residential financial market,
the control of the government infiltrates into all levels and links in the financial market, with a high
degree of concentration and unity. It can make full use of credit levers to regulate the supply and
demand of funds so as to obey the overall development of government dwelling houses Planning
and overall benefits.

The land financial market refers to the sum of trading activities in which the land is mortgaged
and the financial institutions obtain funds and credit. Land financial market includes agricultural
land finance and business land finance. Its main business is to make land as collateral to raise
financing facilities in order to achieve the purpose of land development and utilization. Generally,
land finance is carried out by the way of bond business, with the characteristics of reliable creditor's
rights, low interest rates, long repayment period and safe operation, which are the businesses that
banks are more willing to engage in. Land financial market and residential financial market is not
completely separate. The two are closely linked. They interact with each other to form a complete
real estate financial markets (Eldrer, 2009. P. 189).

According to seasoning of claim, real estate market can be classified as primary market and
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secondary market. Primary market is the initial trading market and the basic part of real estate
market. It includes various types of credit business of financial institutions for those who need real
estate funds. It also includes issuance of new real estate securities and financial businesses which
is affiliated to securities issuance, such as government agencies, trusts and insurance agencies in
the credit. The range of real estate credit business is wide. From the different developed aspects, it
can be divided into land development loans, construction loans, residential loans and so on. Object
of real estate credit is very complex. It includes different levels of government, real estate
corporations, business corporations and individual. The usage of real estate credit funds are mainly
loans, commissioned loans, the purchase of bonds, deposit reserve and taxes. In order to reduce the
credit risk, the primary market generally adopts the mortgage as the common credit method. In
addition, the issuance of real estate securities is also a common credit instrument for the
government. The mortgage bonds issued by financial institutions mainly includes three kinds. First
is bonds that require the specified immovable property as collateral. The second one is bond that
requires a large number of immovable property being mortgaged and issue different denominations
for investors purchasing. The third is several institutions jointly run real estate mortgages and issue
bonds together. In the primary market, insurance agencies and government’s institutions provide
real estate credit insurance for guarantee and as a guarantor and insurer to repay the loan. The trust
is responsible for the custody of the collateral.

The secondary market is the market for re-trading and re-circulation of real estate credit, which
is the core part of the real estate financial market. The secondary market is generated to adapt to
the liquidity of real estate credit funds and balance the deposit and loan structures of financial
institutions. It is a regional market and the main object is real estate security. In the primary market,
financial institutions lend large sums of money. In order to meet the requirements of new capital
demanders, financial institutions will re-trade their existing real estate credits. They sell originally

mortgages or bonds to obtain funds, then provide loans to others. For real estate bond investors,
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the secondary market is where they sell bonds to meet their needs of liquidity. In the secondary
market, most of the transactions are between banks.

According to ways to transaction, real estate financial market can be classified into credit
market and open market. Credit market is the market that suppliers and demanders transact directly
according to the principle of voluntary. The price is negotiated by the parties in the loan agreement.
According to different financial instruments or trading objects, the credit market can be divided
into many kinds, such as housing special saving market, housing special loan market, real estate
mortgage market and so on.

Open market can be divided into the money market and capital market according to the
repayment period. Money market refers to the market that maturity is lower than one year. The
main function is providing loan for corporations which lack of money. And it connects all banks
so that banks can effectively pool deposits in the national credit market. More importantly, money
market can adjust temporary surpluses and deficits of most enterprises, families and government.
Capital market also known as long-term markets, refers to the market which maturity is longer than

one year. It includes long-term credit market and securities market (Eldrer, 2009. P. 210).

2.2.2 Forms of Investment in Real Estate

When people think about real estate investment, the first thing that comes to their mind is
buying a house. But there are many ways to invest in real estate. In this part, the forms of investment
in real estate will be introduced according to (Eldrer, 2009. P. 311).

The first is rental properties. It is the basic way to invest in real estate. People will buy a
property and rent it to others. The owner of house is responsible for paying for the house, taxes and
the maintenance of the property. The profit is from the rent. With the appreciation of the property,
the owner may get more value.

The second is real estate trading. Investors will buy and hold properties, waiting for the

appreciation of them. It can be long-term and short-term. For short-term investment, real estate
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traders always hold properties no more than three or four months and then sell them for a profit. It
always happened in a very hot area. For long-term, the investors buy cheap properties and adding
value by renovating them.

The third is real estate investment groups. It is similar to small mutual funds for rental
properties. Real estate investment group is suitable for investors who want to own a rental property
but don’t want to be landlord. For this method, a company buy or build a set of buildings. Investors
can buy one or multiple units of them through the company and joining the group. The company is
responsibility for operating the group, maintenance of the building and seeking tenants. And the
company will take a percentage of the rent for return of management.

The forth is real estate limited partnerships. It is similar to the real estate investment groups.
A company purchases and hold one or a portfolio of properties. The company will choose an
experienced property manager or a firm to be the partner. The investors provide financing for real
estate project to exchange a share of ownership. Investors will gain dividends as a share of
ownership of the company and get a sizeable profit when the properties are sold. The same as real
estate investment group, investors needn’t to join the management of the company.

The sixth is real estate investment trust (REIT). It is the way to securitize real estate and
pool capital from investors, and doesn’t need the investors have a large amount of money. It is a
kind of mutual fund, but the investment object is real estate. REITs are bought and sold in exchange
like stocks. The main income of REITs is from rent so the return is kindly stable. The 90% of its
profit must be paid for investors in the form of dividends, which makes REITs avoid paying
corporate income tax. The risk and return of REITs is between stocks and bonds. And the liquidity
of REITs is higher than other types of real estate investment.

The last is real estate mutual fund. It invests in REITs and real estate companies. The mutual
fund can provide higher diversification because of its strategies and diversified targets. Different

from REITs, real estate mutual fund provide more chooses for investors but not only buying one
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REITs stocks. The same as REITs, real estate mutual fund has high liquid. And the diversified

investment strategies make it more flexible.

2.3 Real Estate Industry in China
In the thirty years after the marketization of real estate, the real estate industry in China has
greatly improved the housing, consumption and urban landscapes of the huge population in China.
It brought up about 60 industrial developed and have a significant impact on the Chinese economy.
In the future, China's real estate industry will continue to play a pivotal role in the development of

China under the influence of development policies.

2.3.1 History of Real Estate in China
The development of China's real estate industry has gone through three major stages. Before
1978s, real estate has not yet become an industry because of highly centralized planned economy.

During this period, government was responsibility for building houses and distributed for citizen.

1) 1978-1998, Chinese real estate industry formed and developed rapidly.

With the reform of the housing and land system in 1978, housing and land are both products
and resources. And with the deeper understanding of goods and assets, real estate’s value gradually
revealed. The real estate market was initially formed. From 1992 to 1993, there had a sudden boom
of real estate in many cities like Shenzhen, Shanghai, Guangzhou and so on. But after 1993, the
government implemented the system of housing fund and housing bond. Under the overheating

economy, the first round of real estate bubble happened.

2) 1998-2003, renew real estate development period.
1998 is a key year for Chinese real estate industry. Under the impact of the Southeast Asian

financial crisis, GDP of China dropped off a lot. In order to curb the decline of GDP, government
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decided to find some new points for economic growth. Real estate is the most effective industry to
achieve the goal of economic growth. Government implemented a series of policies to stimulate
development of real estate. The most representative one is the cancellation of welfare housing
distribution. And government implemented mortgage loan policies to solve the problems like the
lack of housing consumption through market credit and personal credit. These policies made

demand erupted in a short time and increased sharply and rapidly.

3) 2004-2013, macro-control.

Because of the reform of policies about real estate, the real estate industry had a unprecedented
growth in the following 10 years. Huge demand of investment and consumption, abolition of price
control makes the real estate industry developed so rapidly. Since 2004, Chinese real estate
investment maintained a continuous year-on-year growth rate as 20%. And the price increase 200%.
The completed area had reached 5 million square meters, which is 1.5 times the sum of area before
1998. In the ten years developed period, real estate, export and government investment are the
mainly parts of “Chinese growth”. Real estate industry is 25% of GDP since 2010 and the income

is more than 70% of government finance. Real estate industry became the pillar industry in China.

4) Since 2013, to make direction, structure and reform.

The rapid development of real estate also brought many problems. Many families bear high
debt because of houses. Some people who have large wealth purchase several houses, but people
who live in rural area can’t afford even one small apartment. In order to solve these conflicts, the
government change the direction of real estate development. Government implemented new
policies to ensure real estate industry turned from investment-oriented into consumption-oriented.
The population is another reason for development of Chinese real estate industry. Under the reform

and adjustment of structure, Chinese real estate industry will improve and get better in the future.
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2.3.2 Trend of Real Estate Industry
1) Real estate financial market competition is becoming more fierce.

In recent years, due to the rapid development of the domestic real estate industry and
considerable benefit in real estate financial business, all the commercial banks increased their
investment in this industry. The amount of real estate development loans and individual housing
loans steadily increased year after year. Nowadays, China Construction Bank and Industrial and

Commercial Bank of China are the leading banks in real estate financial market.

2) Individual housing loan business has become the focus of contention.

The quality and efficiency of individual housing loan business is better than other credit
products. It also has lower nonperforming loan rate and higher return than other loans.
Simultaneously, the increasing of proportion of individual housing loan in bank’s loan can improve
credit structure and quality of assets. Thus, the domestic banking industry has increased investment

in individual housing loan business.

3) Various forms of banking services improves the ability of buyers to pay.

Commercial banks are trying their best to innovate products and services according to the
development trend and potential demand of market. In 2002s, CCB and ICBC securitization of
mortgage-back loans progressed steadily. In addition, due to the maturity of individual housing
loans is long, many commercial banks also provide customers with integrated account services,
assets management or other financial services through customers’ repayment accounts. In recent
years, many new policies have been issued like portfolios about individual housing loan and auto
loan. Some banks also provide various forms of mortgage products through cooperation with
guarantee agencies and insurance companies to enhance the affordability of home-buyers (Li and

Wenjun, 2009. p. 31).
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2.3.3 Regulation of Real Estate Industry
In this part, it will talk about the regulation of real estate in China and why real estate market
need regulation. There are three main reasons for regulation of real estate: the real estate market

failure, the particularity and problems of Chinese real estate industry.

The failure of the real estate market determines the need for government regulation

The market failure is an significant reason for government regulation in economy. Monopoly,
external effect and public goods and information asymmetry are the main reason of real estate
failure.

First, the real estate market is monopolistic. It is determined by its own characteristics. Once
the location of houses has been conformed, the elements like floor, toward causes the differential
of each house, which lead monopoly of price. And because of the large capital input and long repay
period, only a little number of enterprises are able to have this business. In addition, the limitation
of land supply and requirements for development scale results regional monopoly. Thus, in order
to protect customers’ benefit and maintain stability of price, real estate market must be regulated.

External effect of real estate market refers the influences that activities of real estate bring to
other economic subjects. The development of real estate can cause good external effect, it also can
result bad external effect. Sometimes, it can drive the growth of economy. But if activities of real
estate cause the overcrowding of land and reduce the public green space, the value of land will
reduce. In order to avoid bad influence, the real estate market should be regulated.

The real estate market not only have private good, like individual house, but also have public
good, like unban infrastructure, flood control project and public facilities. Due to the large amount
of capital input and long repay period, capital is hard to provide by enterprises and only can be
provided by government. However, it is not necessary to be produced by the government.
Government can entrust or contract it to enterprises for production and only responsible for rising

capital and management.
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The particularity of China's real estate industry determines the necessity of supervision
Because of the special development of Chinese real estate industry, the market mechanism is
not perfect and the necessary information function, incentive function are not fully displayed. And
due to the large amount of population in China, the potential of real estate is huge. The healthy
development of real estate market plays an important role in the whole economy in China. So, the

real estate market needs government’s regulation.

China's real estate market problems that determine the need for regulation

The financing of real estate in China mainly depends on banks’ loan. The bank bears the most
of financial risks. In developed countries, the financing of real estate is more diversification. Apart
from bank loans, it also includes real estate investment funds and trusts. But in China, expect for
the self-financing capital, all the rest of the capital comes from banks. Obviously, there is a problem
that the real estate enterprises depend too much on banks. Once the real estate market fluctuates,
the operating risk of real estate enterprises will be transformed into the financial risk of banks. In
the meantime, some listed companies into the field of real estate. In the public auction of land,
listed companies buy the land in a high price because they have strong financial strength. This
behavior raises the market price of land and influence the price of houses and increases investment

risk. If don’t regulate and correct these problems, it will influence the stability of economic growth.

2.3.4 Risk of Investing in Real Estate

Though investing in real estate can bring great return, the risk investors will meet is also high.
There are many kind of risk when investing, such as competition risk, purchase power risk, liquidity
risk, management risk, financial risk, society risk and so on. In Chinese real estate market, there
still exists many problem.

Firstly, real estate credit has bias. Housing public accumulation fund support wrong object.

Provident fund should support low-income families to improve their ability to purchase a house.
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But in currently, only high-income families can easily meet the bank’s requirements for pay in
advance. In addition, banks are more willing to lend to projects about commercial and
entertainment, because these projects can bring more profit for banks. The risk of this type of loan
is relatively higher. The sustained increase of price can only happen in a short time. When investors
find price stop rising, bank will not be able to get loan back.

And transaction cost of housing credit is high. Cost of transaction can be divided into two types.
One is identify and filter cost. This cost is for banks. Bank examines the qualification of borrowers
and excludes clients who have possibility of default. Banks often spend large amount of resources
in order to accurately obtain the borrower’s credit profile. For the purpose of minimizing cost,
banks have to set higher requirements for borrowers. The higher the payment in advance, the fewer
people will be eligible to apply for loan, and the less banks will face a default risk. Another cost is
for borrowers. Borrowers should prepare documents and materials required by banks. In a well-
established market, this cost is generally not expensive. But domestic intermediaries don’t charge
fees standardly. Some government department are inefficient, causing borrowers spending a lot of
time and money.

Next, price of house rise too fast especially in decades. And the number of idle house continued
to grow. In many large and medium-size cities, the prices of house have risen too fast. This also
led the rise of price of second-hand housing, so that the vacancy of commercial housing continued
to increase. The number of idle houses is clearly more than normal condition. At present, in many
cities, price of normal houses is between 8 000 and 15 000 yuan per square meters, price of superior
quality houses is between 15 000 and 30 000 yuan per square meters. In Shanghai, Beijing, the
price has even reached 60 000 to 80 000 yuan per square meters.

And the individual housing loan exists default risk. At present, the non-performing loan ratio
of individual housing loan is less than 0.5%, of individual housing provident fund is only 0.24%.
it is important to improve the banks’ asset quality. Therefore, commercial bank consider individual

housing loan as excellent assets and expand this kind of business. In fact, according to practice, the
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risk exposure period of personal loan is usually three to eight years. But the personal credit system
is not completely established. Future fluctuations in house price and the changes in interest rate
also increase the risk of default. In addition, malpractices such as “false mortgage” are also existing.
All of these indicate the commercial banks will face risk of default if risk exposures or debt chain
interrupts.

Because commercial bank consider individual housing loan as excellent assets and expand this
kind of business, they tend to have a quick success in this business, which will cause some problems
like irrational, unscientific and unstandardized business behavior. Some commercial banks reduce
the requirements of customers’ qualification rating, simplify the examination procedure and so on.
In the process of providing loans, some commercial banks blindly optimistic about the government
guarantees projects and ignore the risk of these projects. And many real estate trusts are referred
as the provision of banks’ loan. However the trust companies may not have the same ability to

monitor and manage the loan (Ebrahim, 2010 (34). P. 150).

2.3.5 The Improvement Measures of Real Estate Market

The development of real estate financial market not only causes the increasing of GDP, but also
brings many problems. In order to solve these problems , there are many policies have been
implemented to change the condition of real estate market. For this part, there are some example
for reference. In the Britain, the England Bank increased interest rate, which led the cost of
mortgage loan also increased. For the United States, the Federal Reserve increased Federal Fund
rate and mortgage rate. For Japan, government invest in construction for public supporting projects
to restore the vitality of real estate. And it also relaxed many restrictions on the financial industry
to help investors to establish real estate investment trusts.

Chinese government solve these problems according to its own condition and goal. Firstly,
strengthen financial risk education and rational consumption is the basic measure. Under the

environment of market economy, regulators should predict and control the real estate market risk
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and guide consumers don’t over value the return on real estate. The investors should avoid the
temptation of the rising real estate market and borrow high-rate loan to invest.

Government should let the market rules play a better role in economy. Let the market
determines the supply structure and price level of commodity housing. Secondly, government
should cultivate a diversified financing system to defuse systematic risk. The way of financing
should turn indirect financing into diversified financing. Thirdly, the scale of real estate credit will
be controlled. Some enterprises’ main business is not real estate, but they use a large amount of
credit funds for real estate development. This phenomenon should be strictly controlled. The fourth
is the implementation of differentiated real estate financial services. According to the income and
credit rating of families, government should give some discount and subsidies for first house
purchase.

Next is improvement of regulation. First, government should strengthen the decision-making
management and monitor the dynamic data of land supply, housing construction and market
transaction to provide basis for decision-making. By the way, the combination of the
macroeconomic indicators, urban plan, regional population situation, social development planning
and data of real estate can judge the health of the real estate’s prices, structure and market order

(Glindro et al., 2008).

2.4 Comparison with the United States
The United States is the most developed country in the world. It is also the strongest in
economy. Every U.S citizen enjoys welfare, which promotes the consumption of American citizen.
The development of the U.S. real estate market before the crisis was unbalance. Indeed, from 2003
to 2004, the housing price of the whole country increased by 13%, but it includes Michigan whose
price increased by 13% and Arizona whose price increased by 35%. And the coast of California is
always the largest market for high price. During this period, the income of California was lower

than other states and the population had decreased by 8%. The general opinion can’t explain this
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phenomenon. Some economists found in this period, government of California began to implement
laws to limit usage of land strictly. Under these constraints, land resources were artificially created
a scarce state. Thus, it drove up the price of land.

On the other hand, the innovation of financial products also resulted the crisis. According to
Allen et al. (2007), in fact, the innovated financial products are instructions to reduce the bargain
threshold and made low income people or who are unable to buy houses can purchase houses.
These products have zero-pay in advance loan, variable interest rate loans, home equity loans and
so on. From 2002 to 2005, the 30-year mortgage rate in the United States dropped from 7.07% to
5.58%, the average annual growth rate of prices reached 12%, which is significantly higher than
growth rate of disposable income in the same period. In the second half of 2005, nevertheless the
growth rate of disposable income increased over 5%, the annual growth rate of houses price reached
18%. At the same time, the Federal Reserve started to raise interest rates to curb inflation. The 30-
year mortgage loan rate rose from 5.58% to 6.66%. Under the double pressure, the monthly
mortgage payment to income rate increased from 24 to 37%. Some even increased over 40% and
led the real estate bubble eventually burst.

Although the reasons of burst of the United States real estate bubble is related with its
particular national conditions, in comparison with today’s China, it is similar in some aspects. As
the matter of fact, the administrative intervention led the price distortion. On the other hand, houses
price is hard to fall because the demand of house buyers. Financial intermediaries also have the
impulse to innovate financial tools to facilitate the transaction between buyers and sellers. In this
way, we can find that some problems in Chinese real estate market also occurred in the United
States before the crisis. We ought to learn from the crisis in the United States and try avoid make
the same mistakes, reduce the uncertainty which the government intervention bring to the real

estate market and balance the market and government.
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3 Description of Methodology

In this chapter, the methodologies which will be used to solve the statistical problem of real
estate equity investment will be introduced. It is not strict but need some basic steps to come to the
conclusion. First, the problem must be defined carefully. Then is the selection of a representative
sample and gathering appropriate data. And we use inferential statistic to test hypothesis parameters
of given population. The last part is focused on regression analysis. Regression analysis is used to
analyze relationship between variables. Covariance is another characteristic can show relationship
between variables as well as. And in this part, linear regression model and multiple regression

model will be introduced.

3.1 Basic Terms

In this part, some basic terms that will be used in the following will be introduced. Firstly, data
are facts which is collected, analyzed and summarized for interpretation. All the data that collected
for a special study are referred to as data set. A parameter is a descriptive measure computed from
an entire population. We always use Greek letters to represent population numerical descriptive
measures and Roman letters along with other symbols to represent sample. Descriptive statistics
always describe a large set of data. And one or more single number such as average can be set from
the data. Inferential statistics is used to conclude a large group which is called as population by
collecting a portion of it (a sample). A population is all of the outcomes. And a sample is an
observed subset of population values. The sample size is denoted by n. Population size is always
so large that the collection of all information could be expensive. The ample must be representative
of the population. The sample of the thesis is the stock prices of fifty real estate companies from
2000 to 2017.

Moore (2000, p. 123), who has published widely on the subject of statistical education, points
out that it ““is influenced by a movement to reform the teaching of mathematical science in general.”

The most common measure of central tendency is the arithmetic mean. It is also called as mean or
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average. The mean of data is the sum of the data values divided by the number of sample. The

sample mean X is:

no,. koo
x = Hit o g = Bkl (3.1)

,0T X
n

where n is a sample size, and k is number of categories.
The sample variance (s?) is the sum of the squared differences between each observation and

the sample mean divided by the sample size minus 1.

n 2 n —X)2-f.
o2 = BlamD? o Bl a0 (3.2)

n—1 n—1
where s? is the unbiased estimator of the population variance. If the number of measurements in

the sample is larger, the sample variance is more difficult to calculate. But there exists shortcut

formulas for calculating variance:

G x)?
n 2 Mi=171 n 2 =2

=1%i Yi Xi*—nx
s2 == a— = D nE (3.3)

n-—1 n-—1

In order to compute the variance, the distances should be squared. Then, it changes the unit of
measurement to square units. The standard deviation is the square root of variance:
s = /s2, (3.4)
The last term is standard normal distribution. Let Z be a normal random variable with mean is 0
and variance is 1. It can be expressed like: Z ~ N(0,1). We can say that Z follows the standard
normal distribution. There is an example for standard normal distribution in Fig. 3.1.
Figure 3.1. X ~N(3.4)

0,2

0
-4 -2 0 2 a 6 8 10

Source: Anderson et al.(2005)
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The corresponding cumulative distribution function is denoted as ¢(z). Then for any a < b it
can be get P(a<Z<b)=P(a<Z<b)=P@a<Z<b)=P@a<Z<b)=¢()—¢(a).
¢(z) isthe nonnegative values of z. z, can be expressed as the real number such as P(Z > z,).
For negative values we use the formula ¢(z,) = 1 — a. The quantity « is called as significance
level. The quantity (1 — «) is called as confidence level.

Z, shows the value in standard normal distribution that cuts off a right tail area of a. z, isalso
referred as z-score. The Table 3.1 shows selected z-scores from the Standard Normal Distribution
Table (Anderson et al.,2005).

Table 3.1 Standard Normal Distribution Table.

o 0.1 0.05 0.025 0.01 0.005

Zg 1.282 1.645 1.960 2.326 2.576

And it also can be calculated by using Excel.

#(z) = NORM.S.DIST(z,1) and z, = NORM.S.INV(1 — ) (3.5)

3.2 Hypothesis Test

Using inferential statistic we can test hypothesis involving one, two, or more parameters of given
population. In this part, parametric testing will be introduced. At first, two claims should be set.
They are referred to as null hypothesis H, and alternative hypothesis H;.

H, is the hypothesis that will be accepted unless the data convinces it is false. H; is the
hypothesis which will be accepted if the data convinces it is true. If we fail to reject the null
hypothesis, we will reject the alternative hypothesis. If we reject the null hypothesis in favor of the
alternative, we will accept the alternative hypothesis.

When we fail to reject the null hypothesis, either the hypothesis is true or the test procedure is
not enough strong to reject. So we have committed an error. We can refer a as the significance
level, which is the probability of rejecting a null hypothesis that is true. Such probability is called

as type I error. And 1-f is referred as a power of the test, which is the probability of rejecting a
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null hypothesis that is false. And f is called as type II error, that is the acceptance of a false null

hypothesis(Anderson et al.,2005).

Decision on H, H, is true H, is false
Fail to reject probability: Correct decision 1- « Type Il error
Reject probability: Type I error «a Correct decision 1- 8

The concentration can be paid in either minimization of type I error or type II error. But we
cannot minimalize both of them at the same time. So we should choose one of them. We will focus
on type I error in the following according to Lehmann (2006. P. 132).

The test can be divided into six steps:

1) Identify the null hypothesis H, and alternative hypothesis H;.
2) Choose a (usually 1%, 5% or 10%).
3) Identify the test statistic that can be used to assess H,.
4) Compute the observed value of the test statistic.
5) Determine appropriate critical region W.
6) Make the decision:
a) If the numerical value of the test statistic falls in W, we reject H, and conclude H;
is true.
b) If the numerical value of the test statistic doesn’t fall in W, we fall to reject H, and
accept Hj.
In order to determine sample size for confidence interval for mean when the population variance

is unknown, firstly, we should gather data for sample. We can determine sample size n, critical

value te(n — 1), and sample standard deviation s.
2

1) Test for difference between population means: ¢ unknown, large samples

When the two independent samples of n; = 30 and n, = 30 observations, they are large
samples. Usually, we do not know population variance, but the sample means of x; and X,,
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sample variance s? and s7 which is coming from normal distribution X;~N(uy;0%), and
X,~N(uy; 62) can be calculated.
Version 1 (arbitrary d,):
Hypothesis:
Hoipy —pp =do Hytpy —pp # d

Test Statistic:

Z = % ~N(0,1) (3.6)
T

Critical Region:

W = (—00; —za) U (za; +0)
2 2

For one-tailed alternatives:
Ho:py = pp(or py < pp), Hytpiy >ty > W = (24; +0)

Hy: py = pp(or py = ), Hy: iy < pty > W = (—00; —2,)

Version 2 (d, = 0):
Hypothesis:

Horpy = pp  Hytpy # [y

Test Statistic:

7 = flz‘fzz ~N(0,1) (3.7)

Critical Region:

W = (—00; —za) U (za; +0)
2 2

For one-tailed alternatives:
Ho:py = pp(or py < pp), Hytpiy >ty > W = (24; +0)

Hy: py = pp(or py = ), Hyz iy < pty > W = (—00; —2,)
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2) Test for equality of variances

Let s? and s be observed sample variances from independent random sample of size n; and

n, from normally distributed populations with variances o and o. The test statistic follows F-

distribution (Lehmann, 2006. P. 144):

2
51
0.2
F = é"'F(nl - 1; nz - 1). (3.8)
2
92

It can be used for tests different between o and ¢ in terms of proportion of these two.

2 2 2

. . S1/0 S
Generally the population variance 0% = 05 and 1/91 _ St
si/o3 s}

Hypothesis:

Hy:0f = 0% Hyiof + o3
Test Statistic:

SZ

2
Critical Region:
W= (0;-F, _a(ny — 1;n, = 1)) U (Fa(n, — 1;n; — 1); +00)
2 2

For one-tailed alternatives:

)

Hy: 02 = 02 (or 62 < 02),H;: 02 > 02 =W = (F,(n; — 1,1, — 1); +0)

Hy:02 = 62 (or 6? > 02),H:02 < a2 =W = (0;—F;_,(n; — 1;n, — 1))

3) Test for difference between population means, if 0% = o3

In addition, if one of the sample size is less than 30 it is not allowed to use the test above. We

know the sample means of X; and ¥,, sample variance s? and s5 which is coming from normal
distribution X;~N (uy; 0%), and X,~N(uy; 2). Then we do the same notation as previous test.

Hypothesis:

Horpg = pp  Hytpy # [y
Test Statistic:
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T = X1—Xo . Jm~t(n1 + n, — 2) (310)
J(nl—l)-sf+((n2—1)-szz itz

Critical Region:

W = (—oo; —ta(n, + ny — 2)) U (ta(n, +n, — 2); +0)
2 2

For one-tailed alternatives:

Ho:py = pp(or py S pp), Hyipy > pp > W = (t%(n1 + n, — 2); +0)

Ho:py = pp(or piy = pp), Hyspty < piy > W = (—o0; _t%(n1 +ny; —2))

4) Test for difference between population means, if g% # o3

For another condition, when the two independent samples of observations that n; < 30 and
n, < 30, if you do not know population variance, you can’t assume the unknown variances to be
equal to the following procedure. The sample means of %; and ¥, and sample variance s? and
s2 which is coming from normal distribution X;~N(uy;0f), and X,~N(uy;05) can be
calculated.

Hypothesis:

Horpg = pp  Hytpy # [y

Test Statistic:

Z =222 e(df) (3.11)

S S
21,72
ny npz

where

Glisiy
df = T (3.12)

2 2
1 (51 +;.(S_2)2
nqi—-1\nq ny—1"ny

Critical Region:
W = (—oo; —ta(df)) U (ta(df); +0)
2 2
For one-tailed alternatives:
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Ho:py = pp(or py < pp), Hytpiy > py = W = (to(df); +0)

Ho:py = pp(or piy = php), Hitpy < pp > W = (=005 —t,(df))

5) Test for difference between population means: matched pairs

In this measure, we assume that we get a random sample of n matched pairs of observation from
populations, whose means are defined as i, and u,,. Then, d is denoted as the observed sample
mean and sj is standard deviation for the n difference (x; — y;). And we can test as following
when the population distribution of the difference is a normal distribution(Lehmann, 2006. P. 153).

Hypothesis:

Horpe = 1y Hytpiy # 1y
Test Statistic:

T =2 Vn~t(n—1) (3.13)
SD

Critical Region:

W = (=00 ~ta(n = 1)) U (ta(n — 1); +00)

For one-tailed alternatives:

Hotpe = py(or e < py), Hyt iy >y > W = (t%(n — 1); +o0)

Hottx = ty (0 te = ), Hy: e <ty > W = (00 —te(n — 1))

3.3 Regression Analysis
In this part, the relationship between quantitative variables will be introduced. The analysis of
economy and businesses makes extensive use of relationships between variables. It can be express
as following:
Y = f(X),
where X is referred as independent variable, which is used in a relationship to explain or to predict

changes of Y, which is referred as dependent variable. The function can be linear and nonlinear
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forms. The aim of regression is to estimate the unknown function. And scatter plots provide a
picture of the two variables by displaying data points on two-dimensional graph, where axis x is
the independent variable and axis y is for dependent variable. In scatter plots, it is obvious to find
the range of each variable, the possible relationship between these two variables and the indication
of outliers. The most familiar methods like linear regression and ordinary least squares regression
are parametric. Parametric regression function is defined in terms of a finite number of unknown
parameters which are estimated from data. Nonparametric regression allows the function to lie in

a specified set of functions (Berenson, 2006.p.367).

3.3.1 Covariance and Correlation Coefficient
For each particular dataset we can determine mean, variance, skewness, kurtosis and so on.
Covariance is another characteristic which can show relationship between variables. The sample

covariance is measure of the linear relationship between two variables.

L= i=y) _ Lxpyi—nxy (3.14)

)

Cov(x,y) = Syy =

n—1 n—1
where x;,y; are observed values and X,y are means of sample, n is the sample size.

And if the result is higher than 0, it implies a positive linear relationship and increasing of
independent variable will cause the rise of dependent variables. On the contrary, if the result is
negative, it means a decreasing linear relationship. If we want to use this characteristic as a measure,
it is needed to standardized it in the following way.

The correlation coefficient is standardized measure of the linear relationship between two

variables.
__cov(xy) VY xiyi—nxy
Ty = Sx'Sy 2_ .52 2_, .~2) (3.15)
Y Exf-nx?)(Zyi-ny?)
where sy, s, are the sample standard deviations.

This measurement is more representative as a descriptive measure of the strength of linear
association in a sample. The corresponding population parameter is denoted as p. The range of the

result is between -1 and 1. If 7, equals to 1, it indicates the perfect positive linear relationship.
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When 1, equals to 0, it means there is no linear relationship between x and y. If 7,, equals to -
1, it indicates the perfect negative linear relationship. But it is still hardly to say the relationship is
strongly or weakly. For example, if the coefficient is greater than 0.7, it is significantly high. The

minimum size of 7y, that is required to conclude that a relationship exists is:

2
|rxy| = —=

Vn

It is better to apply test for zero population correlation for some conclusions, like the following
test:
Hypothesis:
Hy:p=0 Hyi:p#0

Test Statistic:

T =JRL2-\/n—z~t(n—2) (3.16)
1-R%,

Critical Region:

W = (—o0; —ta) U (ta; +0)
2 2

For one-tailed alternatives:
Ho:pp = po(or p < po), Hyz e > pg = W = (tg; +0)
Ho:pp = po(or p = po), Hyip < g = W = (—00; —t,)
We can use the correlation to test the hypothesis that there is no linear association in the
population between a pair of random variables. Rejecting the null hypothesis, we cannot conclude

that one variable led to the other, but only that they are related in some way (Berenson, 2006.p.454).

3.3.2 Linear Regression Model
Considering the population model as a linear relationship:
Y=0(,+p"X. (3.17)
where Y is the function of variable X. Y is dependent variable and X is independent.

EY|X=x)= By + ;1" x.
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So for given x;,y;, we can get
Vi =PBo+ B x;i €

Where B, 5; are coefficients of unknown parameters, f5, is the intercept of the function and
P is the slope of the regression line. It means the change of Y for every unit change of X. €; is
random error, €;~N(0,0?). X is dependent of ¢;, and they are not correlated.

For least squares procedure, we define By, 8, as By = by, B1 = by. It is used to estimate value
of Y.

Vi :ﬁo +B1'xi = by + by - x;
Least Squares Procedure minimizes sum of the square residents e;:
e, =Y —Ji
In the following way
SSE =Y el =X —y)? = X(bo + by - x; — ¥,)* (3.18)

SSE is a component due to unexplained error. SSR is a component by the regression and SST is

the total variability in a regression analysis.

Sum of square total:

SSE = Y1, (9 — y1)? (3.19)
SSR =¥, (3 — 91)° (3.20)
Sum of squares total:
SST = ¥, (F: — vi)? (3.21)
Coefficient of Determination:
2 _SSR _ X(Fi—9)* _ 4 _XLOi—¥d)* _ ﬁ
©SST T X(i-y)? YFi-y)?  s% (3.22)

The coefficient of determination varies from 0 to 1. The higher the value is, the regression is
better. Regression equation is always used to explain the variability if dependent variable

(Berenson, 2006.P. 511).
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3.3.3 Test for the Population Regression Slope
T-test is used to test hypothesis about individual regression coefficients. And we do not need to
test the constant f;. Assume the normal distribution of residual component at the level of
significance a = u, = N(0,02) and a=5%.
Hypothesis:
Hy: Bi=0 Hy: B; #0
Test Statistic

A

teat = 2o ~t(n = k) (3.23)
A
i
where n is number of observation, k is number of ;.
Critical Region:
W = (—oo; —ty(n—k)) U (ta(n — k); +0)
F-test is used to test more than one coefficient at a time. We also assume normal distribution of

residual component at the level of significance @ = u; = N(0,0%) and a=5%.

Hypothesis:
Ho: B =Pz =-+=p=0 Hy: B #OVB3#0V--p; #0
Test Statistic:
ESS EBSS
F=#s=%~F(k—1n—k) (3.24)
afz  n—k

Critical Region:

W = (—o0;—E,(k — 1,n — k)) U (Fy(k — 1,n — k); +0)

3.3.4 Multiple Regression Analysis

This part is the development of the simple linear model. Multiple regression analysis can use

more general form for various models. For example, for a given model: Y = f, + %, we can

denote X' = i, thus we get a linear model: Y = 8, + B, - X'. The multiple regression analysis is
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used to find how a dependent variable Y is related to two or more independent variables by fitting
a linear equation to observed data. Then
Y=0Fo+F1 X1+ +[i"Xi+e€ (3.25)

is called as linear multiple regression model, where S, By, -+, f; are unknown parameters, and €
is arandom variable in a linear model with appropriate assumption. The Least Square Method(LSM)
is used to develop the estimate multiple regression equation. In the LSM, the best fitting line fro
observed data is calculation for the minimum the sum of the squares of the vertical deviations from
each data point to the line. And the reason that squares the vertical deviations from data point to
line is there no cancellations between positive and negative.

minSSE = minY, e? = min Y.(9; — y;)*? (3.26)
where y; are observed values of the dependent variable, y; are estimated value of the dependent
variable calculated from Estimated multiple regression equation:

yi :b0+b1'xi+'”+b1'xi (327)
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4 Performance Evaluation of Real Estate Equity Investments in China

In this chapter, we will evaluate the performance of real estate equity in China by using the
methodologies which are described in the chapter three. This chapter is divided into four parts. The
first part is the description of data: real residential property prices for Beijing and stock prices of
fifty real estate companies which are listed in Shanghai stock exchange. Next, the hypothesis tests
will be conducted and used to judge if the performance of real estate equity investment is different
before and after financial crisis. Then is the evaluation for performance of real estate equity

investment in China. Finally, summary of the results and performance will be listed.

4.1 Data Description

In this part is the description of data. It includes real residential property prices for Beijing and
stock prices of fifty real estate companies which are listed in Shanghai Stock Exchange. The reason
to choose the real residential property prices in Beijing is because Beijing is the capital of China.
The price for Beijing is relatively representative. The real residential property prices for Beijing
set mean price of 2010 as the benchmark. It is quarterly data from 2000 Q4 to 2017 Q2. The data
is shown in Table 4.1.

Because we want to evaluate the performance of real estate equity investment in China, we select
the stock price of fifty real estate companies, which lists in Shanghai Stock Exchange. The monthly
data of stock prices of fifty real estate companies in China is from October, 2000 to June, 2017
(Annex 1). The difference between stock price in two period is the monthly return. And then we
can calculate the stock monthly return and average stock monthly return of all companies (Annex

2).
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Tab 4.1 Real residential property prices for Beijing (Index 2010=100, not seasonally adjusted)

200004 83.31 2005Q1 87.77 2009Q2 95.85 2013Q3 100.98
2001Q1 82.83 2005Q2 89.33 2009Q3 97.35 20130Q4 100.79
2001Q2 82.35 2005Q3 89.88 20090Q4 98.49 2014Q1 100.33
2001Q3 80.86 2005Q4 88.60 2010Q1 100.87 2014Q2 98.75
20010Q4 81.38 2006Q1 90.79 2010Q2 100.70 2014Q3 96.05
2002Q1 82.89 2006Q2 92.55 2010Q3 99.94 201404 93.95
2002Q2 84.41 2006Q3 92.50 20100Q4 99.26 2015Q1 94.05
2002Q3 84.93 200604 90.81 2011Q1 99.48 2015Q2 94.04
2002Q4 85.44 2007Q1 92.78 2011Q2 98.64 2015Q3 94.39
2003Q1 83.96 2007Q2 93.31 2011Q3 97.74 2015Q4 93.96
2003Q2 83.38 2007Q3 94.51 201104 95.79 2016Q1 96.96
2003Q3 84.95 2007Q4 91.96 2012Q1 95.62 2016Q2 99.91
20030Q4 86.51 2008Q1 92.86 2012Q2 95.66 2016Q3 102.48
2004Q1 88.07 2008Q2 93.53 2012Q3 95.26 2016Q4 102.60
2004Q2 87.63 2008Q3 93.84 2012Q4 95.26 2017Q1 104.97
2004Q3 87.19 2008Q4 92.35 2013Q1 98.31 2017Q2 105.87
20040Q4 87.75 2009Q1 93.86 2013Q2 100.04

Source: Federal Reserve Bank of ST. Louis: Real Residual Property Prices for Beijing, China
(2017)

4.2 Comparison and Interpretation of Hypothesis Test

In this part, it is usage of methodologies described in chapter 3. The goal is to judge if the
performance of real estate equity investment is different before and after financial crisis. The
financial crisis originated from the subprime mortgage crisis. The convergence of highly market-
oriented financial systems creates a special risk transmission path. The rapid development of
securitization and derivative instruments in mortgage loans has increased the impact of the risk that
prices of financial assets related to subprime mortgages. The deepening international integration
of financial markets has accelerated financial turmoil from one country to others. With the liquidity
crunch in the credit market, the subprime mortgage crisis eventually evolved into a global financial
crisis. It slowed Chinese export grows and increased the risk of overseas investment. And the

turmoil in the domestic financial market had intensified. So the one period before financial crisis
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is from 2000 to 2007, another period after financial crisis is from 2008 to 2017. The data from 2000
to 2007 is referred to as sample 1, with the data from 2008 to 2017 is sample 2. The hypothesis test

in the following is based on this.

4.2.1 Hypothesis Test for Price Index

For the real residential property prices index for Beijing has been shown in Table 4.1. In the last
part, the data has been divided into two samples. Sample 1 is data from 2000 Q4 to 2007 Q4.
Sample 2 is data from 2008 Q1 to 2017 Q2.

Firstly, we have to identify the problem that will be solved. The question is if the financial crisis
impacted the real residential property prices index for Beijing. The financial crisis originated from
the subprime mortgage crisis. And it caused the global financial crisis in 2008. Most of countries
were influenced by it. As a result of global financial crisis, many enterprises had gone bankrupt.
The collapse of some international enterprises influenced many countries, which caused the
changes in price level. So the hypothesis will be identified as:

Hy: uy = p, (the price index has no difference before and after financial crisis)
H;:py # uy(the price index has difference before and after financial crisis)

Where significance level a=5%, n; (size of sample 1)=29, n, (size of sample 2) = 38. We
can know that if one of the sample size is less than 30, it is necessary to test for the equality of
variances of the population. The test statistic follows F-distribution.

Test for equality of variance:

Hypothesis:

Hy: 0f = o (variances are equal)
Hy:0% # of (variance are not equal)
Where significance level a=5%, ¥; =87.33, X, =97.68, s? =15.68, s5=11.85.

So, we can calculate by using formula (3.9):
B s?  15.68

cal — g = m = 1323,
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Feit1 = FINV(0.05/2,28,37) = 1.993,
Fe it = FINV(1-0.05/2,28,37) = 0.485.
Critical Region:
W=(0,0.485)U (1.993, +o0)

It is clear that the result of test statistic F.,; = 1.323 is not included in the critical region. So
we should fail to reject H, at the level of significance a=5%. It means we can assume that
variance are equal of = gZ. So next step is test if the financial crisis will impact the real residential
property prices index for Beijing.

Test for difference between population means, if ¢ = o3
Hypothesis:

Hy: g = p, (the price index has no difference before and after financial crisis)
H;:pq # uy(the price index has difference before and after financial crisis)

So, we can calculate by using formula (3.10):

B X1 — X ny Ny - (ng +n, —2)
_\/(nl—l)-sf+((n2—1)-szz.\[ n+n,

terir = TINV(0.05/2,46-3) = 2.29.

= —11.42.

tcal

Critical Region:
W = (—00; 2.29) U (2.29; +00)
When |t.q;| > terit, we should reject H, at the level of significance a@=5%. It means we can

assume that the price index has difference before and after financial crisis.

4.2.2 Hypothesis Test for Stock Return

The monthly data of stock prices of fifty real estate companies in China is from October, 2000
to June, 2017 (see Annex 1). And then is calculation the stock monthly return and average stock
monthly return of all companies (see Annex 2). In the last part, the data has been divided into two

samples. Sample 1 is data from October, 2000 to December,2007. Sample 2 is data from January,
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2008 to June, 2017. First, it is necessary to test difference between population means for each
company, and then it is test for the average stock return. The sample size of each company is the
same. We can get significance level a=5%, n; (size of sample 1)=87, n, (size of sample 2) =
114. The two samples have more than 30 observations.
The first company is China VANKE CO, LTD. It is the leader and largest real estate company
in China.
Test for difference between population means: o unknown, large samples
Hypothesis:
Hy: uqy = p, (the monthly stock return of VANKE has no difference before and after financial
crisis)
Hi:pq # u, (the monthly stock return of VANKE has difference before and after financial crisis)
Where significance level a=5%, ¥, =1.06, X, =2.98, s? =0.15, s3=0.08.

So, we can calculate by using formula (3.6):

X1 — Xy

teq = ——=0.34
s; | s3
n, n

terie = NORMLS.INV(0.05/2)=1.96
Critical Region:
W =(=o0; -1.96) U (1.96; +0)

When |t.q| < terit, we should fail to reject H, at the level of significance a=5%. It means
we can assume that the monthly stock return of VANKE has no difference before and after financial
crisis.

Next, we will do the same procedures for the rest 49 companies. The result is shown in Table

4.2.
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Table 4.2 Test Statistic for Monthly Stock Return of Fifty Real Estate Companies.

Com M1 M2 Sf S% teal Com M1 M2 Sf S% teal
pany pany

1 1.06 | 2.98 0.15 ]0.08 0.34 | 26 0.44 | 2.18 |0.08 0.06 | 0.14
2 042 1293 0.11 0.14 | -0.13 |27 1.19 | 389 [0.16 |-0.01 |0.78
3 l1.61 292 012 |-0.01 059 |28 2.01 2.01 0.15 -0.05 | 0.98
4 044 260 |0.08 |-0.01 |050 |29 0.02 ]0.59 |-0.04 |0.03 |-1.00
5 0.44 | 213 0.02 ]0.00 |0.09 |30 0.53 l1.61 0.06 |-0.02 |0.59
6 0.03 094 |0.04 |0.01 0.36 | 31 0.25 339 |-006 |0.12 |-0.99
7 0.62 1.09 10.09 |-0.01 |0.78 |32 0.38 0.55 ]0.07 |-0.04 |1.12
8 0.72 1.49 10.08 [000 |055 |33 0.17 |0.36 |0.03 0.00 |0.51
9 0.07 |3.60 |0.01 0.03 -0.09 | 34 0.32 1.56 |-0.14 |0.05 |-1.40
10 0.21 0.76 | 0.03 0.02 |0.04 |35 0.29 |0.70 |0.01 0.00 | 0.08
11 0.81 1.44 | 0.03 0.03 0.00 | 36 0.40 |0.80 |0.10 |0.02 |0.70
12 0.27 ] 0.65 0.10 | 0.00 1.00 | 37 0.00 |2.82 |0.00 |0.05 |-0.29
13 0.10 1.11 0.02 ]0.05 |-0.22 |38 0.18 .77 | -0.03 |-0.01 |-0.19
14 0.16 |0.38 0.03 -0.02 |0.74 |39 0.10 | 0.81 0.00 | 0.00 |-0.05
15 0.08 |08 |0.07 |0.06 |0.09 |40 1.26 | 3.62 | 0.15 0.00 | 0.65
16 0.53 097 10.09 |0.03 0.45 | 41 552 936 022 |-0.04 |0.68
17 0.08 037 |0.00 |0.02 |-032 |42 0.02 |3.74 |0.01 0.03 | -0.13
18 0.55 1.09 |0.12 |0.01 0.86 |43 0.50 |2.17 |0.05 0.07 | -0.08
19 036 |086 |0.06 |-0.02 |0.76 |44 0.43 12.95 | 0.03 0.18 | -0.41
20 036 |0.69 |0.07 |-0.01 082 |45 0.71 3.04 002 |0.08 |-0.30
21 0.17 1.45 -0.02 1 0.03 -0.45 | 46 024 |046 |0.01 0.00 | 0.07
22 0.39 1.20 | 0.00 |-0.03 |0.27 |47 0.08 0.22 ]0.04 |0.01 0.56
23 052 19.25 0.06 |0.12 |-0.18 |48 024 |221 0.01 0.05 |-0.23
24 0.54 |5.17 |0.01 0.00 |0.07 |49 030 |3.87 |0.00 |0.03 |-0.17
25 0.11 0.19 ]0.05 |-0.02 |1.30 |50 0.16 |2.73 0.01 0.02 | -0.06

The critical region W = (—o0; -1.96) U (1.96; +00). From the Table 4.2, we can see that the
t.q: of all companies are not in the critical region. When |t.q;| < t.rir» We should fail to reject
H, at the level of significance a=5%. It means we can assume that the monthly stock return of
the selected fifty companies has no difference before and after financial crisis.

The last test is if there exists difference of the average monthly stock return of fifty selected real

estate companies.
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Hypothesis:
Hy: uy = p, (the average monthly stock return of fifty selected real estate companies has no
difference before and after financial crisis)
Hi:pq # U, (the monthly stock return of fifty selected real estate companies has difference before
and after financial crisis)
where significance level a=5%, X; =0.047, X, =0.022, s? =0.16, s3=0.643.

So, we can calculate by using formula (3.6):

X1 — Xy

teqg = ———=0.283
s; | s3
n, n

terie = NORMLS.INV(0.05/2)=1.96
Critical Region:
W =(=o0; -1.96) U (1.96; +0)
When |t q| < terit, we should fail to reject H, at the level of significance a=5%. It means
we can assume that the average monthly stock return of fifty selected real estate companies has no

difference before and after financial crisis.

4.3 Evaluation for Real Estate Equity Investment in China

In this part, the evaluation of real estate equity investment in China will be measured. It will use
regression method to analyze and deduce the function of the quarterly average stock return and the
real residential property price for Beijing from 2000 Q4 to 2017 Q2. In order to make the model
more reasonable, Shanghai Stock Exchange Composite Index (SSECI) will be added in. The
Shanghai Stock Exchange divides the listed companies into five major categories according to their
respective industries: industrial, commercial, real estate, public utility, and general industry. The
sample stock of the industry index is all listed stocks in the industry, including A shares and B-

shares reflect the conditions of different industries and the overall changes in their share prices.
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4.3.1 Regression Analysis

Tab 4.3 Data of stock return and real residential property price.

T stock | ice | sSECI | assEcl | T stock | ice | ssEc1 | assEc
return return
2000Q4 | 0.0895 | 83.31 | 2069.90 -12000Q1 | 0.6100 |93.86 | 189421 | -245.77
2001Q1 | -0.0046 | 82.83 | 2063.71 |  -6.19 | 2009Q2 | 0.7424 | 95.85 | 231121 417.00
2001Q2 | -0.0533 | 82.35 | 2117.53 |  53.82 | 2009Q3 | -0.2572 | 97.35 | 3001.45 | 690.24
2001Q3 | -0.2226 | 80.86 | 1762.72 | -354.81 | 2009Q4 | -0.0873 | 98.49 | 281434 | -187.11
2001Q4 | -0.1705 | 8138 | 162854 | -134.18 | 2010Q1 | -0.1455 | 100.87 | 3153.91 | 339.57
2002Q1 | 0.1383 | 82.89 | 1598.79 | -29.76 | 2010Q2 | -0.0084 | 100.70 | 3010.55 | -14336
2002Q2 | 0.0055 | 84.41 | 163336 |  34.58 | 2010Q3 | 0.0741 | 99.94 | 2542.67 | -467.88
2002Q3 | -0.1109 | 84.93 | 1585.24 | -48.12 | 2010Q4 | -02022 | 99.26 | 2757.76 | 215.09
2002Q4 | -0.0539 | 85.44 | 143055 | -154.70 | 2011Q1 | 0.1995 | 99.48 | 2806.32 | 48.55
2003Q1 | -0.0362 | 83.96 | 151465 |  84.10 | 2011Q2 | -0.0394 | 98.64 | 2914.89 | 108.57
2003Q2 | -0.0551 | 8338 | 1513.01 |  -1.64 | 2011Q3 | -0.2742 | 97.74 | 2735.76 | -179.13
2003Q3 | -0.0961 | 84.95 | 1379.15 | -133.86 | 2011Q4 | -0.2351 | 95.79 | 2464.94 | -270.82
2003Q4 | 0.0616 | 86.51 | 1495.00 | 115.85 | 2012Q1 | 0.3314 | 95.62 | 2275.15 | -189.79
2004Q1 | -0.0060 | 88.07 | 167076 | 175.76 | 2012Q2 | -0.2556 | 95.66 | 2362.53 | 87.38
2004Q2 | -0.1128 | 87.63 | 1447.09 | -223.67 | 2012Q3 | -0.0169 | 95.26 | 2233.77 | -128.76
2004Q3 | -0.0551 | 87.19 | 135310 | -93.99 | 2012Q4 | 0.3246 | 95.26 | 2067.52 | -166.24
2004Q4 | -0.0476 | 87.75 | 126636 | -86.74 | 2013Q1 | -0.0972 | 9831 | 221156 | 144.03
2005Q1 | -0.0599 | 87.77 | 121546 | -50.90 | 2013Q2 | -0.0599 | 100.04 | 2260.04 |  48.49
2005Q2 | -0.0321 | 89.33 | 107490 | -140.56 | 2013Q3 | 0.1699 | 100.98 | 2091.20 | -168.84
2005Q3 | 0.0504 | 89.88 | 1137.08 |  62.17 | 2013Q4 | -0.1344 | 100.79 | 213822 | 47.02
2005Q4 | 0.0777 | 88.60 | 117279 |  35.71 | 2014Q1 | -0.0012 | 101.33 | 2123.19 | -15.03
2006Q1 | 0.0412 | 90.79 | 1345.85 | 173.06 | 2014Q2 | 0.2259 | 98.75 | 2038.66 | -84.53
2006Q2 | 0.1497 | 92.55 | 164208 | 296.23 | 2014Q3 | 0.2805 | 96.05 | 209637 | 57.71
2006Q3 | 0.0932 | 92.50 | 1749.68 | 107.60 | 2014Q4 | 0.8487 | 93.95 | 2333.75 | 237.38
2006Q4 | 03003 | 90.81 | 252037 | 770.68 | 2015Q1 | 1.4843 | 94.05 | 3042.65| 708.90
2007Q1 | 0.8949 | 92.78 | 330211 | 781.74 | 2015Q2 | -0.4635 | 94.04 | 3833.29 | 790.63
2007Q2 | 0.7502 | 9331 | 4133.80 | 831.69 | 2015Q3 | -0.1983 | 9439 | 4184.23 | 350.95
2007Q3 | 0.2383 | 94.51 | 557530 | 1441.50 | 2015Q4 | -0.6951 | 93.96 | 3213.78 | -970.46
2007Q4 | -0.4139 | 91.96 | 4838.91 | -736.39 | 2016Q1 | 0.2053 | 96.96 | 3240.73 | 26.95
2008Q1 | -0.6491 | 92.86 | 3838.12 | -1000.79 | 2016Q2 | -0.1054 | 99.91 | 2876.74 | -363.99
2008Q2 | -0.4450 | 93.53 | 298172 | -856.40 | 2016Q3 | 0.2853 | 102.48 | 2941.85 | 65.11
2008Q3 | -0.6170 | 93.84 | 2139.98 | -841.75 | 2016Q4 | -0.1359 | 102.60 | 3063.56 | 121.71
2008Q4 | 02973 | 9235 | 2069.90 |  14.33 | 2017Q1 | -0.1025 | 104.97 | 3170.95 | 107.38
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Regression analysis is used to analyze the relationship between quantitative variables. Because
stock return is the variable which we want to evaluate, it is appointed as dependent variable Y. The
independent variables are real residential property price (X;) and growth of SSECI (X;). Thus,
we can get the function as following:

Y=Fo+B1 X1 +B"Xx +e

Table 4.3 shows stock return, real residual property price index in Beijing, SSECI and ASSECI

from 2000Q4 to 2017Q1. Then we use scatter plots to provide a picture of stock return and real

residual property price index in Beijing, stock return and ASSECI in Figure 4.1and Figure 4.2.

Figure 4.1 The relationship between Y and X;.
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From figure 4.1, we can see the relationship between stock return (Y) and price index is positive.
So, we can predict the parameter ; > 0.

Figure 4.2 The relationship between Y and X,.

1500 -
1000
o
o L) o
500
° °| o e
“
1 o5 B e 05 1 15
o o
500 @
o
o
-1800

47



From figure 4.2, we can see the relationship between stock return and ASSECI positive. So, we
can predict the parameter [, > 0.

Using Excel we can get the coefficients of variables (see Annex3). The selected data is listing in
following Table 4.4.

Table 4.4 Selected data of regression analysis.

R Square | SSR SST Coefficient | Coefficient | Standard Error | Standard Error

of price of ASSECI | of price of ASSECI

0.484 4.0805 | 8.4309 | 0.0012 0.0006 0.0052 7.84E-05

We can see the P-value of the constant and the three variables are lower than the significant level

which is 0.05. so, the model is acceptable. According to formula (3.21), R? can be computed as

following:

_ SSR_ 4.0805
~ SST ~ 8.4309

2 = 0.4840

So, we can get the model:
stock return = —0.089 + 0.0012 - price + 0.0006 - ASSECI + ¢
We can see that £,=0.0012 >0, the real residential property price in Beijing is positive to the
stock return. If real residential property price index increase by 1 unit, stock return will increase by
0.0012 unit one quarter. S, = 0.0006 > 0 means the ASSECI is positive to the stock return.

When ASSECI increase by 1 unit, stock return will increase by 0.0006 unit.

4.3.2 T-test
T-test is used to test hypothesis about individual regression coefficients. And we do not need
to test the constant ;. Assume the normal distribution of residual component at the level of
significance a = u, = N(0,02) and a=5%.
T-test for (4
H,: B,=0 (B;- coefficient is not statistically significant)
H,: By #0 (B;- coefficient is statistically significant)
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where significance level a=5%, n (number of observation)=66, k (number of f;) = 3, coefficient

is 0.0012, Std.Err 1s 0.0052.

So, we can calculate by using Excel:

A
te = 22 =0.0012/0.0052= 0.2279,
O'ﬁ/z\

terie = TINV(0.05,66-3) = 1.998.

When |t.q;| > terit, we should reject H,, at the level of significance a=5%. But the result of
test statistic is 0.2279, is not included in critical region. It means we can assume that [; is not
statistically significant.

T-test for f,
H,: B,=0 (B,- coefficient is not statistically significant)
H;: B, #0 (B,- coefficient is statistically significant)

Where significance level a=5%, n (number of observation)=66, k (number of f;) = 3,

coefficient is 0.0006, Std.Err is 0.000078.

So, we can calculate by using Excel:

t.y = L5 =0.0006/0.000078=7.6656
O'ﬁ/s\

terie = TINV(0.05,66-3) = 1.998
When |t.q;| > terit, we should reject H,, at the level of significance a=5%. It means we can
assume that [, is statistically significant.
Because f3; is not statistically significant, we ought to remove real residential property price
index in Beijing. The new model is:
stock return = o + 1 - ASSECI + €

Using Excel we can get the new coefficients of variables (see in Annex4).

_SSR_ 4.0769
~ SST ~ 8.4309

2 = 0.4836

So, we can get the model:

stock return = —0.022 + 0.0006 - ASSECI + ¢
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We can see that ;=0.0006 >0, the ASSECIis positive to the stock return. When ASSECI

increase by 1 unit, stock return will increase by 0.0006 unit.

4.3.3 F-test
F-test is used to test more than one coefficient at a time. We also assume normal distribution of
residual component at the level of significance @ = u; = N(0,0%) and a=5%.
Hy: B, = [,=0 (whole model is not statistically significant)
H;: By # 0V S, #0 (whole model is statistically significant)
where at least one f5; isnot 0, significance level a=5%, n (number of observation) =66, k (number
of f;) =2, model Sum of Square =4.0769, Residual Sum of Square = 4.3539.

So, we can calculate by formula (3.23):

ESS  pss
Foq = % = XL =(4.0769/1) / (4.3539/64) = 59.928
dafz n-k

F iy =FINV(0.05,1,64) =3.9909
When |F.y| > F,it, we should reject H, at the level of significance a=5%. It means the
whole model is good.
After T test and F test, the final model is stock return = —0.022 + 0.0006 - ASSECI + €, the
coefficient of real residual property price index in Beijing is not statistically significant. Thus, we
remove the variable real residual property price index. The difference of SSECI is positive to the

stock return.
4.4 Summary

In this part, the performance of the real estate equity investment in China was evaluated by using

several econometrics methodology.
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First is the description of basic data: real residential property prices for Beijing and stock prices
of fifty real estate companies which are listed in Shanghai stock exchange. They are essential for
the following test.

Then is the application of hypothesis test. In order to judge if the financial crisis influenced the
performance of real estate equity investment in China, so we choose the one period before financial
crisis is from 2000 to 2007, another period after financial crisis is from 2008 to 2017. At the
beginning, this thesis tests the real residential property prices index for Beijing in two period (2000
Q4 to 2007 Q4 and 2008 QI to 2017 Q2). The result showed |t.q;| > torie, We should reject H,
at the level of significance a=5%. It means we could assume that the price index has difference
before and after financial crisis. It proves that the choice of two sample is accepted. And it can be
used in the following test for stock return.

For hypothesis test of stock return, it is necessary to test difference between population means
for each company, and then it is test for the average stock return. The sample size of each company
is the same. From the Table 4.2, we can see that the t.,; of all companies are not in the critical
region. When |t.q;| < t.rir» Wwe should fail to reject H, at the level of significance a=5%. It
means we can assume that the monthly stock return of the selected fifty companies and average
stock return has no difference before and after financial crisis. So the financial crisis didn’t have
much influence in Chinese real estate equity investment.

Next part was the evaluation of real estate equity investment. It used regression method to
analyze and deduce the function of the quarterly average stock return and the real residential
property price for Beijing from 2000 Q4 to 2017 Q2. We defined the independent variables and
dependent variables and got the function by using Excel: stock return = —0.089 + 0.0012 -
price + 0.0006 - ASSECI + ¢ We can see that ,=0.0012 >0, the real residential property price
index in Beijing is positive to the stock return. If real residential property price index increase by

lunit, stock return will increase by 0.0012 unit one quarter. f, = 0.0006 > 0 means the
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ASSECI is positive to the stock return. When ASSECI increase by 1 unit, stock return will increase
0.0006 unit.

At last, It tested if the coefficient is statistically significant. T-test is used for test each coefficient
and F test is used for the whole model. The result shows [; is not statistically significant. It is
necessary to remove the variable real residential property price index in Beijing. Then we got a
new model: stock return = —0.022 + 0.0006 - ASSECI + €. We can see that $;=0.0006 >0,
the ASSECI is positive to the stock return. When ASSECI increase by 1 unit, stock return will

increase by 0.0006 unit.
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5 Conclusion

This thesis paid attention to real estate investment in China. After reform and opening up, the
government has taken growth of GDP as an important aim. When the natural growth rate of the
economy is lower than the declared target growth rate, the huge political inertia will force the
government to intervene in the market, at the expense of resource mismatch to push GDP to achieve
the goal. It causes the high growth speed of houses’ price. It is necessary to estimate the current
condition of real estate investment in China and if the property bubble will break in the future.

The aim of this thesis was to examine the changes in stock performance across fifty selected real
estate companies in China over the period 2000-2017. This objective of this work was to investigate
how companies in real estate performed before financial crisis (2000-2008) and after crisis (2008-
2017).

This thesis is divided into five chapters. The second chapter is paid attention to the overview
of real estate investment. First is the characteristics of alternative investment. In this part,
alternative investments are classified as four types: real assets, hedge funds, private equity and
structured products according to Global Alternatives Survey. And alternative investments can be
used to reduce investment risk through diversification due to some characteristics of them. On the
other hand, the current market value of alternative assets is difficult to forecast and it is illiquid.
Real estate investment is one of alternative investments. Second part conducted the types and forms
of investment. According to service object, real estate market could be classified as residential
market and land market. According to seasoning of claim, real estate market could be classified as
primary market and secondary market. The forms of real estate investment have rental properties,
real estate investment groups, REITs and so on.

The third chapter is methodology, and mainly focuses on hypothesis test which could deal with
testing the difference between means of stock return before and after financial crisis. The first part
is some basic terms in hypothesis test. Then is measurements for testing under the different

condition. At last is the linear regression model and multiple regression model. It is necessary to
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use the correlation to test the hypothesis that there is no linear association in the population between
a pair of random variables.

The fourth chapter was evaluation of the performance in the real estate equity investment in
China by using econometrics methodologies. It was divided into three parts. The first part was the
description of basic data: real residential property prices for Beijing and stock prices of fifty real
estate companies which are listed in Shanghai stock exchange. Then was the application of
hypothesis test. We chose the one period before financial crisis is from 2000 to 2007, another period
after financial crisis is from 2008 to 2017. It tested the real residential property prices index for
Beijing in two period. The result showed the price index has difference before and after financial
crisis. For hypothesis test of stock return, the result showed that the monthly stock return of the
selected fifty companies and average stock return has no difference before and after financial crisis.
In addition, we found the relationship between real estate equity investment and the whole equity
investment. We get the function by using Excel. The slope is not high, which means the relationship
between real estate stock return and ASSECI is mitigative. When ASSECI increase by 1 unit, stock
return will increase by 0.0006 unit. Even though the financial crisis brought unrest for the whole
world and attacked the global financial market, the real estate stock market in China was still stable.

Investors can use real estate equity investment in portfolio for hedge or diversification.
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Annex3:Excel summary output of original regression model.

Regression Statistics
Multiple R 0.69569745
R Square 0.48399495
Adjusted R S 0.46761383
Standard Err. 0.26278109

Observations 66
ANOVA
df sS MS F Significance F
Regression 2 4.08052126 2.04026063 29.5459137 8.8838E-10
Residual 63 4.35039583 0.0690539
Total 65 8.4309171
Coefficients itandard Erro1  t Stat P-value Lower 95% Upper 95% Lower 95.0% Upper 95.0%

Intercept -0.0892418 0.48832675 -0.1827502 0.85558086 -1.065085 0.88660134 -1.065085 0.88660134
X Variable 1 0.00118996 0.00522029 0.22794989 0.82042341 -0.0092419 0.01162187 -0.0092419 0.01162187
X Variable 2 0.0006014 7.8455E-05 7.66562405 1.3724E-10 0.00044462 0.00075818 0.00044462 0.00075818




Annex4: Excel summary output of final regression model.

Regression Statistics
Multiple R 0.69539151
R Square 0.48356936
Adjusted R S 0.47550013
Standard Err: 0.26082753

Observations 66
ANOVA
df SS MS F Significance F
Regression 1 4.076933144 4.07693314 59.9275799 9.2159E-11
Residual 64 4.353983954  0.068031
Total 65 8.430917097
Coefficients Standard Error t Stat P-value Lower 95% Upper 95% Lower 95.0% Upper 95.0%

Intercept 0.02182734 0.032132987
X Variable 1 0.00060221  7.7792E-05

0.67928133 0.49940901 -0.0423657 0.08602036 -0.0423657 0.08602036
7.74129058 9.2159E-11 0.0004468 0.00075762 0.0004468 0.00075762




