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ABSTRACT 

 

THE DETERMINANTS OF HOUSING PRICE IN MALAYSIA 

 

By 

 

PATRICK LING LIANG TIING 

 

 The purpose of this study is to investigate the determinants of housing price in both 

long run and short run in Malaysia. The selected variables: House Price Index (HPI), 

Unemployment rate, Consumer Price Index (CPI), GDP per capita, stock market price, 

Population and real effective exchange rate are supported by previous studies. Besides, 

the modeling testing approaches such as Unit Root Test, ARDL bound test, and Granger 

Causality are employed to test the selected variables. The empirical results obtained 

from data covering from first quarter in 2000 to fourth quarter of 2011 show that there 

is no long run cointegration relationship found between the house price index and other 

selected variables in Malaysia. However, this study finds that CPI will Granger cause 

HPI in short run.  

 

 

 

 

 

 



ABSTRAK 

 

PENENTU HARGA PERUMAHAN DI MALAYSIA 

  

OLEH 

 

PATRICK LING LIANG TIING 

 

 Tujuan Kajian ini adalah untuk mengkaji penentu harga rumah di Malaysia dalam 

jangka masa pendek dan jangka masa panjang. Pembolehubah yang terpilih adalah 

Indeks Harga Rumah (HPI), Kadar pengangguran, Indeks Harga Pengguna (CPI), 

KDNK per kapita, Harga Pasaran Saham, Bilangan Penduduk, dan Kadar pertukaran 

yang disokong oleh kajian sebelum ini. Selain itu, Ujian Unit Root, Ujian ARDL, dan 

Ujian Granger telah digunakan untuk menguji pembolehubah yang terpilih. Hasil kajian 

dari data yang merangkumi tempoh dari 2000:Q1 ke 2010:Q4 menunjukkan bahawa 

indeks harga rumah tidak menpunyai hubungan jangka masa panjang dengan 

pembolehubah yang terpilih. Walau bagaimanapun, kajian ini mendapati bahawa CPI 

teleh menyebabkan perubahan HPI dalam jangka pendek. 
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CHAPTER ONE 

INTRODUCTION 

 

1.0 Introduction 

 The objective of this study is to analyze the relationship between the selected 

determinants of housing price and focus on the macroeconomic variables and 

microeconomic variables such as GDP per capita, Real Exchange Rate, 

Unemployment rate, Consumer Price Index, Population, and stock market price. Over 

the years, the fluctuation of housing price has attracted much attention from different 

level of society no matter the rich or the poor and investors or researchers. For the rich, 

some of them buy houses for investment purpose and the poor buy houses for self-

residential purpose. The housing price issue has become an essential component of 

economic growth for both developed and developing countries because the fluctuation 

of the housing price could affect household consumption, banking system, and the real 

economy (Glindro, et al., 2011).  

 

According to Sutton (2002), house is a long term asset that provides consumption 

services and the implicit value of a house is the discounted value of the expected 

service stream. However, owning a house is not easy because the housing loan is the 

most expensive household expenditures and it is one of the largest investment 

decisions for most of the people (Ooi & Le, 2011).  
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From the economic view, the housing price is proven to be a very important factor 

to affect a country’s economy during the financial crisis especially to developed 

countries. According to Lowe (as cited in Wibowo, 2009), the construction industry 

in developed countries had contributed around 7% to 10% while underdeveloped 

countries have 3% to 6% contribution from construction industry to the real GDP. 

Based on the statistic report by Department of Statistic Malaysia (as cited in Tan, 

2010), the construction industry had contributed around 4.8% to real GDP in Malaysia 

in 1997 compare to 3.5% in 1990.  

 

The former Minister of Housing, Datuk Chor Cheee Heung, indicated that since 

Malaysia is a free economy country, the government would not control the property 

prices. Therefore, the housing price in Malaysia is freely floating according to its 

determinants. In addition, it is undeniable that the housing price is affected by the 

macroeconomic variables and microeconomic variables. Most of the researchers have 

done their study at different countries with different sample periods and different 

methodologies. Their studies shown that macroeconomic and microeconomic 

variables played a significant role to affect housing price. They include income per 

capital affect household’s ability to buy and increase capacity of borrow more money 

from bank, interest rate affect the amount to payback to bank every month and increase 

total cost to buy a house, stock price affect household’s wealth and investment 

alternatives, housing supply affect the availability of house and the variety of choices, 
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population affect the quantity demanded to the housing market and others. However, 

the study of Lee (2009) stated that the national housing price could not represent the 

state housing price. He further emphasized the importance of constructing the different 

models for different cities in a nation. Therefore, the determinants of housing price 

varied from city to city. Moreover, the determinants of housing price are also varying 

from country to country due to the different characteristic in every country.  

 

Moreover, Hlavacek and Komarek (2009) stated that the sharp growing rate of 

housing price and busts in combination with the mispricing of subprime mortgage 

loans is often mentioned among the most important factors of the crisis. Therefore, the 

central bank has the responsibilities to understand and concern the determinants of 

housing price. Apart from that, Hlavacek and Komarek (2009) also indicated that the 

balance sheet of the bank is negatively related with the housing price busts through 

the increasing Probability of Default (PD) and Loss Given Default (LGD).   

 

Furthermore, Glindro et al. (2011) pointed out that there are two types of view 

which are pessimistic view and optimistic view regarding the housing bubble in Asia. 

The pessimistic view claims that most of the countries have overvalued their housing 

price and the price will face downward correction in the near future. In contrast, the 

optimistic view claims that since economic crisis was happened, the housing price 

were too low compared with their fundamental values. Therefore, the rising housing 
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price is normal because it is recovering from the previous crisis.  

 

Since the different locations have the different physical attributes, the housing 

prices differ from one place to another place. The nearer the house to the town, the 

higher the housing price would achieve. This is because the houses near to the town 

have the convenience advantages when household go to the town and the household 

could save a lot of time and petrol compared with the house that far away from town. 

 

1.1 The Housing Price Index in Malaysia 

 Housing Price Index (HPI) is an index that used to measure the prevailing 

trends of residential house price based on the hedonic approach. In other words, HPI 

is an analytical instrument to estimate the residential housing price. Besides that, the 

HPI is included the entire housing price in a country including the different areas such 

as state, city, or region. Besides that, Tan (n.d.) indicated that since there was no 

government-published house price index for residential properties before 1997, the 

researchers have the difficulties to monitor the movement of house price in the country.  

 

However, the Valuation and Property Services Department has created the 

Malaysian House Price Index (MHPI), which represents the generally housing market 

in Malaysia including the 13 states and 2 federal territories and set the 2000 year as 

the base year (Index = 100). The main objective of the HPI is to monitor the floating 
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of housing time over time as a result of inflation and other attributes remain constant. 

 

Figure 1 shows the Housing Price Index (HPI) of Malaysia from 2000Q1 to 

2011Q4. From the graph, the HPI clearly shows that the housing price in Malaysia has 

continuous increasing trend. Overall, the HPI had increased 31.8% within 10 years. 

For example, in 2000, a household spent RM100, 000 to buy a house. In 2009, the 

household have to spend around RM131, 800 to buy the same house.  

 

Figure 1: The Housing Price Index in Malaysia from 2000Q1 to 2011Q4 

 

Source: Valuation & Property Service Department (2011). 
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1.2 Policies implemented by the Malaysia government 

In Malaysia, the varieties of policies have been implemented by the government 

to reduce the poverty rate and ensure all the Malaysians especially the poor or low-

income group have access to adequate shelter and related facilities. Since Malaysia is 

still a developing country in Asia, the government plays a pretty important role in 

improving the living standards of the poor. Over the year, the housing price in 

Malaysia has the increasing trend. Therefore, the Jabatan Perumahan Negara, JPN 

has established a program named Program Perumahan Rakyat, PPR in 1998 to help 

the poor who cannot afford to buy a new house or rent a house. To implement the PPR, 

the Malaysia government has invested billions of Ringgit Malaysia to provide the 

affordable, adequate and quality houses. This could reduce the burden of poor when 

they buy their house.    

 

Moreover, in 2006, the Malaysia government had targeted 63, 777 units of low-

cost houses (refer to Figure 2). These units are distributed in whole Malaysia including 

Sabah and Sarawak. However, from the figure 2, most of the low-cost houses were 

built in KL, which have 34, 106 units over 63, 377 units, or 53.81% of the overall low-

cost houses. According to Shuid (as cited in Goh & Yahaya, 2011), only 32.7% of 

households in Kuala Lumpur are afford to buy their own house in 2002.  
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Figure 2: Distribution of low-cost house under PPR policy in Malaysia 

 

Sources: Goh and Yahaya (2011). 

 

Besides, the Prime Minister, Datuk Seri Najib Razak established a policy under 1 

Malaysia concept, which is Perumahan Rakyat 1 Malaysia (PR1MA) in 2009. The 

PR1MA policy construct the cheaper houses for the household with an income 

between RM2, 500 and RM7, 500 and the housing price is between RM150, 000 to 

RM300, 000. The price was 20% to 30% less than the market price (Abandonment of 

housing projects, 2012). 

 

 

 

54%

17%

11%

6%

3%
2%

2%
2%

1% 1% 1%

Distribution of PPR Schemes in Malaysia

Kuala Lumpur

Sabah

Johor

Pahang

Kedah

Selangor

Sarawak

Perlis

Pulau Pinang

Perak

N.Sembilan



8 
 

1.3 The housing policies in the budget 2013 

In Malaysia, the budgets are proposed in Parliament by the Ministry of Finance 

Malaysia every year. According to the Ministry of Finance Malaysia (n.d.), the main 

purpose of the budgets are stated as below: 

a. To ensure the distribution of Federal funds is carried out according to national 

policies and objectives. 

b. To ensure that allocations provided to Ministries and Departments are 

expended efficiently and effectively. 

c. To process and approve financial grants to the State Governments and Local 

Authorities as provided for under the Federal Constitution and in accordance 

with decisions of the National Finance Council and Cabinet. 

In 28 September 2012, the budget 2013 was established by the Prime Minister and 

Finance Minister, YAB Dato’ Sri Mohd Najib Tun Haji Abdul Razak. According to 

the Abandonment of housing projects (2012), the housing policies in the budget 2013 

are summarized as the following: 

a. RM1.9 billion will be distributed to build 123,000 affordable housing units in 

strategic locations, by PR1MA, Syarikat Perumahan Nasional Bhd and 

Jabatan Perumahan Negara. 

b. RM500 million will be spent by PR1MA to build 80,000 houses with the 

selling price ranging between RM100,000 and RM400,000 per unit in major 

http://pr1ma.net/
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locations nationwide which are Kuala Lumpur, Shah Alam, Johor Bahru, 

Seremban and Kuantan. 

c. Real property gains tax (RPGT) from disposal of properties made within two 

years of date of purchase to be taxed at between 15 per cent and 10 per cent of 

disposal of property within two to five years. RPGT is not applicable for 

property disposed of after five years from the date of acquisition, 

d. RM100 million will be distributed to Housing and Local Government 

Ministry to revive 30 abandoned housing projects, and provide tax incentives 

to private sector to encourage its involvement in reviving the low cost house 

projects. 

e. Improve My First Home Scheme project by increasing the income limit for 

individual loans from RM3,000 to RM5,000 per month or total loans of 

husband and wife of up to RM10,000 per month. Besides, abolish the 

requirement for a saving record equivalent to three months instalment and 

minimum employment of six months. 

f. In 2009 Budget, the Government proposed 50% stamp duty exemption on the 

instrument of transfer agreements and loan agreements for the first residential 

property purchases up to RM350,000. The stamp duty exemption is extended 

to 31 December 2014 with the price limit on residential properties raised to 

RM400,000.  

 

http://pr1ma.net/category/my-first-home-scheme/
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A summary of Malaysia Housing Policies before 1957 to 2010 is given in table 1.1. 

 

Table 1.1 Summary of Malaysia Housing Policies before 1957 to 2010 

Phase Period Focus of Attention Strategies Key Documents Policy Analysis 

Colonial 

Period 

Before 

1957 

1. Housing for government staff 

quarters 

2. Resettlement of people during 

communist insurgencies to the new 

village 

3. Resettlement of people to Felda 

scheme 

4. Provision of housing especially for 

low income people in urban areas. 

1. Construction of government quarters 

based on department requirement. 

2. Building of houses in the new 

settlements with facilities for more 

than 500, 000 people. 

3. Planning and development of Felda 

scheme with the housing and 

facilities. 

4. Setting up of Housing Trust in 1952. 

1. Briggs Plan 

1952. 

2. Land 

Resettlement 

Act, 1965 

3. Housing Trust 

Ordinance, 

1950’s. 

1. Government are the 

key player in housing 

provision. 

2. Physical oriented Ad-

hoc policy 

Early stage 

of 

Independe 

1957 - 

1970 

1. Continuing the colonial 

government policies with minor 

improvement 

2. Emphasis on housing especially 

for low income group in urban 

area. 

3. Private sector involvement in 

housing provision. 

4. Improvement of basic 

infrastructure. 

1. Implementation follows the colonial 

policies with limited budget. 

2. Housing trust involved actively low 

cost housing development in urban 

areas such as KL and Penang.  

3. Private sector to concentrate on 

medium and high cost housing. 

1. First and 

second 

Malaysia Plan 

(1955- 1964). 

2. First Malaysia 

Plan (1965-

1969). 

1. Government as key 

player in housing 

provision especially 

low cost. 

2. Private sector to focus 

on medium and high 

cost housing. 
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Table 1.1 Summary of Malaysia Housing Policies before 1957 to 2010 (Continued) 

 

Phase Period Focus of Attention Strategies Key Documents Policy Analysis 

National 

Developm

ent Plan 

1991-

2000 

1. Continue implementation of NEP 

policies and strategies 

2. Human Settlement Concept with 

emphasize on sustainable 

development 

3. To ensure all people regardless of 

their income to live in decent 

house. 

4. Private sector continue to 

responsible in housing provision 

for the people. 

 

1. To build more affordable housing 

especially low and low medium cost 

housing. 

2. Low medium cost as major component 

in housing provision since seventh 

Malaysia plan (1996-2000). 

3. Emphasize on squatters elimination by 

year 2005. 

4. Government created new laws and 

guidelines to control private sector. 

1. National 

Development 

Plan 1991 

2. Sixth and 

Seventh 

Malaysia Plan 

(1991-2000) 

3. Agenda 21 

(UNCHS), 

1994. 

4. The Habitat 

Agenda 1996 

 

1. Private sector sill play 

as key player in 

housing provision but 

government created 

many new laws and 

guidelines to ensure 

quality housing. 

 

Vision 

Developm

ent Plan 

2001 - 

2010 

1. Emphasis on sustainable urban 

development and adequate housing 

for all income groups. 

2. Housing development will be 

integrate with other type of 

development such as industry and  

commercial 

 

 

 

1. Continue effort to provide the 

guidelines and inculcate the citizen 

understanding towards sustainable 

development and encourage citizen to 

participate in housing development in 

Line with local Agenda 21. 

 

 

 

1. Vision 

Development 

Plan 2001. 

2. Eight Malaysia 

Plan 2001 – 

2005. 

 

1. Government as key 

player in Provision of 

low cost housing 

provision. 
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Table 1.1 Summary of Malaysia Housing Policies before 1957 to 2010 (Continued) 

 

Phase Period Focus of Attention Strategies Key Documents Policy Analysis 

 

  3. Emphasis on ICT 

4. Government as key player in low 

cost housing provision and private 

sector for medium and high cost 

housing. 

 

2. Encourage more private developers to 

constructs low medium cost house. 

3. Setting up Human Settlement Research 

Institute (MAHSURI) to encourage 

research and development in housing. 

 

  

Sources: Idrus and Siong (2008).



13 
 

1.4 Problem Statements 

In recent years, studies related to the housing price have gained attentions from 

the economic researchers because of the overvaluing housing price. The housing price 

played a significant role to affect the economics of developing countries and 

developed countries as well. According to Meidani et al. (2011), the housing market 

is one of the most capricious sectors in the economy. From the conventional economic 

view, the gross domestic product is equal to the total consumption, investment, 

government expenditure, and net export. Therefore, the fluctuation of housing price is 

an important aspect of the Malaysia’s economy because the housing market could play 

an important role in affecting the consumption, investment, and government 

expenditure.

 

There are many determinants have been considered in the previous study to 

estimate housing price. However, the housing model in housing market failed to work 

well due to the confusion and uncertain of the actual relationship between housing 

price and its determinants (Sutton, 2002; Chen & Patel, 1998). Chen and Patel (1998) 

further indicated that the actual relationship between house price and its determinants 

are complex because of their nature, or the housing market environment is in a state 

of flux. Therefore, the actual relationship and determinants of housing price is still an 

argumentative issue in housing market.  
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There are some research questions dealing with the study of the actual relationship 

between the housing prices with its determinants in Malaysia. The research questions 

are listed as below: 

i. What are the actual relationship between the housing price and its 

determinants in the Malaysia in the short run? 

ii. What are the actual relationship between the housing price and its 

determinants in the Malaysia in the long run?       

 

1.5 OBJECTIVE 

1.5.1 General Objective 

The general objective of this study is to investigate the long run cointegration and 

causality relationships between the selected variables such as GDP per capita, interest 

rate, stock market price and real effective exchange rate with the housing price in 

Malaysia from 2000 to 2011. 

 

1.5.2 Specific Objectives 

The specific objectives included: 

i. To test if the selected variables are related in the long run. 

ii. To examine the short run causality relationship between the selected variables and  

housing price in Malaysia. 

iii. To examine the long run causality relationship between the selected variables with 
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the housing price in Malaysia. 

 

1.6 SIGNIFICANCE OF STUDY 

This study focuses on examining the relationship between the determinants of 

housing price in Malaysia housing market. According to Lee (2009), the housing value 

has the major contribution to the total assets of many household. Therefore, the 

fluctuation of housing price could bring great impact toward the total wealth of many 

households. Besides, many young generations or even middle-aged households are 

still saving money to buy their first house in their life. The increasing housing price 

could destroy their efforts and plans to buy their first house.  

 

Therefore, it is significant to provide a clearer and deeper insight to households 

and investors who planned to buy or invest in the housing market, and to the policy 

maker that has the responsibility to control the house price. By doing this study, the 

relationship between the selected determinants of housing price could be clarified and 

thus provide clearer and deeper insight of the relationship between the determinants 

of housing price in short run and long run. Moreover, the policy maker could stabilize 

the housing price so that the home buyer could avoid from suffering to buy an 

expensive house. 
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1.7    ORGANIZATION OF STUDY 

This study aims to provide a clear and better understanding on the relationship between 

the determinants and housing price in Malaysia. It comprises of five chapters. The 

Chapter 1 provides an introduction of housing market in Malaysia and the objective 

of this study. Chapter 2 reviews related literature. Chapter 3 explains the 

methodologies used in this study. Chapter 4 shows the empirical results and discussion 

from the results. Chapter 5 provides the conclusion and recommendation for housing 

market in Malaysia. 
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CHAPTER TWO 

LITERATURE REVIEW 

2.0 Introduction 

 Some researches have been conducted to find out the determinants of housing 

price previously. This section briefly reviews the previous studies. If is separated into 

three parts, in which Section 2.1 discusses the theoretical framework, Section 2.2 

focuses on testing procedures, and Section 2.3 reviews the empirical findings of 

previous studies. 

 

2.1 Theoretical Frameworks 

This section reviews the theories that are used to describe the relationship 

between the housing price and its determinants in different countries with different 

method and sample period. Based on the studies reviewed, there are only few theories 

related to the housing price. They are “Tobin’s q” theory, which was adopted by Barot 

and Yang (2002), housing demand theory and housing supply theory.  

 

2.1.1 Tobin’s q Model 

 Tobin’s q model is an investment model that was developed by a Nobel-prize 

winner, James Tobin. As explained by Parker (2010), the q theory claims that when q 

is greater than 1, investors increase their capital because investor can earn profits that 

have present value in excess of dollar. Therefore, the investment may increase because 
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of the increases capital from investors. When q is smaller than 1, the present value of 

the earned profits is lesser. Therefore, the investment may decrease due to the greater 

capital cost than present value of the profits (Parker, 2010). 

 

 Barot and Yang (2002) indicated that Tobin’s q questions whether the q is 

sufficient to explain the variables in housing investment. Therefore, the tax policies 

and interest rate have been used to as additional variables to model various “Tobin’s 

q” measures. However, Feldsten (as cited in Barot & Yang, 2002) indicated that the 

Tobin’s q model is a failure and it resulted into new challenging approaches. He 

reduced the equations form and obtains separate strong influences for both output 

(GDP) and capital cost measures (Tax policies). Besides, Barot and Yang (2002) 

indicated that the stock-flow model in macroeconomics in housing market are 

motivated by the concerns with business cycle and forecasting based on the Tobin’s q. 

The long run demand for the housing stock in housing market is written as:  

 

𝐻𝐷

𝑌
= 𝑓 (

𝑃𝐻

𝑃
, (𝑅 ∗ (1 − 𝑀) − (

∆𝑃

𝑃
)) ,

𝑊𝐹

𝑌
,

𝐷𝐸

𝑌
) ,     

 (−)  (−)             (+)  (+)        (2.1.1)

    

where:  

𝐻𝐷
 is the demand for housing services (stock), 

Y is disposable income, 
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M is the Marginal tax rate on interest deductions, 

PH is the nominal housing price index, 

P is the consumption deflator, 

DE is the household debt, and 

WF is household financial wealth. 

𝑅 ∗ (1 − 𝑀) − (
∆𝑃

𝑃
) is the after tax, after inflation, long-run government bond rate 

and inflation (
∆𝑃

𝑃
) is defined as the annual change in P. 

 

To solve the equation (2.1) for house price, Barot and Yang (2002) inverted the 

demand function as: 

 

𝑃𝐻

𝑃
= 𝑔(

𝐻𝐷

𝑌
, (𝑅 ∗ (1 − 𝑀) −

∆𝑃

𝑃
) ,

𝑊𝐹

𝑌
,

𝐷𝐸

𝑌
)         

 (−)              (−)   (+) (+)        (2.2.2) 

 

The sign below the equations indicated the signs of the partial derivatives. From the 

equations above, the house price function highlight the long term features of a steady 

state by expressed in ratio form. In other words, if the numerator and denominator 

expand at the same constant rate, then the ratios are constant.  
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2.1.2 Housing Supply Theory 

According to Mahalik and Mallick (2011), the housing markets have a flow 

dimension and stock dimension like other durable goods markets and the long run 

supply or stock of housing is the accumulation of net investment. Therefore, the 

functional form of long run supply of housing market can be written as below: 

 

𝑆𝑡 = 𝑆(𝑃𝑡, 𝑋𝑠,𝑡),                

                 (2.3.3) 

 

where 𝑆𝑡  is long run equilibrium stock, 𝑃𝑡  is price, and 𝑋𝑠,𝑡  is vector of cost 

shifting variables such as construction cost including material cost and labor cost, land 

cost, and credit availability. 

 

When write it in a linear form, we have, 

𝑆𝑡 = α0 + α1𝑃𝑡 + 𝛼2𝑋𝑠,𝑡 + 휀𝑡,             

                (2.4.4) 

 

2.1.3 Housing Demand Theory 

The functional form of long run demand of housing market can be written as 

below: 
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𝐷𝑡 = 𝐷(𝑃𝑡, 𝑋𝑑,𝑡),                

                 (2.5.5) 

 

where 𝐷𝑡  is long run equilibrium stock, 𝑃𝑡  is price, and 𝑋𝑑,𝑡  is vector of cost 

shifting variables such as construction cost including material cost and labor cost, land 

cost, and credit availability. 

 

When write it in a linear form, we have,  

 

𝐷𝑡 = β0 + β1𝑃𝑡 + β2𝑋𝑑,𝑡 + 휀𝑡,            

                 (2.6.6) 

 

Mahalik and Mallick (2011) used the variables and equation below when they 

combine both Supply and Demand equations. The equations is shown below as:  

 

HPI𝑡 = θ0 + θ1𝐷𝑌𝑡 + θ2𝐵𝑆𝐸𝐼𝑡 + θ3𝑁𝐹𝐶𝑡 + θ4𝑅𝐸𝐸𝑅𝑡 + θ5𝑅𝐼𝑅𝑡,    

                 (2.7.7) 

 

where, 

HPI𝑡 = Housing Price Index, 

𝐷𝑌𝑡 = Disposable Income, 
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𝐵𝑆𝐸𝐼𝑡 = Bombay Stock Exchange Index, 

𝑁𝐹𝐶𝑡  = Denotes Non-food Bank Credit, 

𝑅𝐸𝐸𝑅𝑡= Real Effective Exchange Rate, and 

𝑅𝐼𝑅𝑡 = Real Interest Rates. 

 

2.1.4 General Determinants Used by Researchers 

Essentially, most of the researchers believed that there are macroeconomic and 

microeconomic variables could affect the volatility of housing prices. The study of 

Hashim (2010) mentioned that house price movements are influenced by: 

1. Real Income Growth 

2. Interest rate 

3. Stock Prices 

4. The Numbers of Housing Supply 

5. Population Growth 

However, there are other variables that could affect house price such as 

Mortgage Rate, Mortgage Lending Rate, Consumer Price Index (CPI), Real Effective 

Exchange Rate (REER), Unemployment, Gross Domestic Product (GDP), land supply 

index and others. Most of the researchers had mentioned these variables are able to 

affect the housing price in different countries. Nevertheless, Canada is the only 

exception where the house price remained unchanged over the period (Sutton, 2002).  
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From the conventional view, real income growth is expected to have a positive 

relationship with housing price. When the household’s income had increased, their 

purchasing power would increase and able to spend more on buying a house. Barot 

and Yang (2002), Sutton (2002), and Ibrahim, Paldi and Baharom (2009) agreed and 

indicated that the income growth has positive relationship and is statistically 

significant with house price. However, Lee (2009) and Egert and Mihaljek (2007) have 

different view from these researchers. Lee (2009) pointed out that income growth 

would only affect the most populous city in a country but does not have any effects to 

other cities while Egert and Mihaljek (2007) indicated that the catching-up or 

developed countries would have higher income elasticity of house price. Nevertheless, 

Ooi and Le (2011) had extremely different conclusion with other researchers. Their 

study pointed out that Income is not correlated with house prices. 

 

 Besides that, interest rate also plays an important role in affecting house price 

as it determines the amount that household have to spend every month. The higher the 

interest rate, the bigger the payback amount in monthly. Barot and Yang (2002), Egert 

and Mihaljek (2007), Sutton (2002), Chen and Patel (1998), and Borowiecki (2008), 

agreed that interest rate has negative relationship with house price and is statistically 

significant. Barot and Yang (2002) and Sutton (2002) further emphasized that Central 

and Eastern Europe (CEE) countries have higher elasticity of real income and real 

interest rate. Nevertheless, Ooi and Lee (2011) have different perspective with these 
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researchers. Their study indicated that interest rate has an inverse impact on housing 

price. 

 

 Apart from that, Glindro et al. (2011), Egert and Mihaljek (2007), Sutton (2002), 

Ibrahim et al. (2009), BoroWiecki (2008), and Chen and Patel (1998), agreed that 

stock price has negative relationship with house price and is statistically significant. 

When the stock market is unstable and risky, the investors feel fear and thus sell their 

stocks. The investors invest their money in housing market rather than stock market 

because housing market is more stable than stock market. Therefore, when the 

investors sold their stocks and invest in housing market, the stock price in stock market 

decrease and the house price in housing market increase as demand increased.  

Besides that, Chen and Patel (1998) found that the stock price and house price in Taipei 

have bilateral feedback effect. However, Ansari and Oladunjoye (2005) have the 

different views from these researchers. They argued that the relationship between the 

stock market and housing price in early part are positively related although the 

significant is not strong because many investors still hope for a miracle for the market 

to turn around. Therefore, some of the investors still put their money into stock market. 

In the long run, the stock market would negatively related to housing price as the 

investor fear that a continuous falling of stock market would cause a ultimate 

economic recession and cause the loss of job and income. Therefore, the investors 

would stop to invest in stock market and starting to invest in housing market (Ansari 
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& Oladunjoye, 2005). 

 

 According to supply law, when the supply increased, the price would decrease. 

Therefore, housing price is expected to have negative relationship with the number of 

housing supply. However, based on the study of Ooi and Le (2011), they indicated that 

the relationship between housing supply and housing price is positively related but not 

straightforward because the increasing housing supply could give a hint to 

homebuilder or developer so they are able to predict or have confident with housing 

market. The developer and home builder are prices leader in the housing market (Ooi 

& Le, 2011). 

 

 The population growth could be related to demand law. When the population 

increased, the demand for house would increase too. Therefore, population is expected 

to have positive relationship with house price and is an important demographic 

variable that able to bring a big impact to house price (Lee, 2009; Borowiecki, 2008; 

Egert & Mihaljek, 2007; Barot & Yang, 2002). 

 

 The mortgage rate tends to has negative relationship with house price. When the 

higher mortgage lending rate is adopted, the payback period of housing loan would 

increase and thus affect the cash flow of households. As the results, the affordability 

of households reduced and pushes down the house prices. (Glindro et al.; Mahalik & 
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Mallick, 2011).  

 

 From the previous study that had reviewed, Glindro et al. (2011) are the only one 

who use test the relationship between house price and land supply index. According 

to the demand and supply law, when the quantity supplied increased, the price would 

decrease. Therefore, the relationship between land supply index and house price is 

expected to have a negative relationship. In the long run, the increase in land supply 

would push the house prices down (Glindro et al., 2011).  

 

Although Glindro et al (2011) and Meidani, Zabihi and Ashena (2011) used 

different variables which are real effective exchange rate and exchange rate, they 

agreed and stated that the exchange rate would affect the property market prices 

positively especially in market where there is a lot of demand from non-residents for 

investment purposes. Glindro et al. (2011) further pointed out that the exchange rate 

appreciation is normally connected with housing booms in Asia. However, Mahalik 

and Mallick (2011) argue that the real effective exchange rate tends to have negative 

relationship with house price. They indicated that the trade-based low real effective 

exchange rate or depreciation of real effective exchange rate could increase the 

overseas demand for house price and the low housing price would lead the exchange 

rate to appreciate.  
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Besides that, Meidani et al. (2011) and Lee (2009) adopted consumer price index 

(CPI) to measure the effect of inflation rate toward housing price. Meidani et al. and 

Ashena (2011) stated that increasing in inflation cause the factor of production and 

nominal housing payment to rise which would imply lower demand to housing market. 

 

Lee (2009), Barot and Yang (2002), and Egert and Mihaljek (2007) indicated that 

the unemployment rate is statistically significant and negatively related to housing 

price. When the unemployment rate increased, household could not afford the housing 

price as their income been affected. Therefore, the house price would decrease.  

 

Furthermore, Gross Domestic Product (GDP) is able to affect house price as GDP 

represent the economic situation and standard of living in a countries. Therefore, the 

increase in GDP would attract more people to buy house because they expect the 

housing price would increase in the future. Glindro et al. (2011), Meidani et al. (2011), 

Mahalik and Mallick (2011) and Borowiecki (2008) stated that GDP is statistically 

significant and is positively related to house price. However, Borowiecki (2008) GDP 

have only limited explanatory power toward housing price. Meidani et al. (2011) 

further pointed out that an increase in GDP would leads to increase in both demand 

for housing and prices.  
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2.2 Testing Procedures 

 This section provide the review of previous tests and models or methodologies 

that employed by researchres. The general tests ad models or methodologies applied 

by previous studies are Augmented Dickey-Fuller (ADF) and Phillips-Perron (PP) 

Unit Root test, Johansen Cointegration test, Vector Autoregressive Model (VAR), 

Vector Error Correction Models (VECM), and others.  

 

2.2.1 Unit Root and Stationary Test 

Unit Root test is a test to test the stationary. It is important for estimation because 

if a researcher applied least squares regression on non-stationary variables, the results 

can mislead the parameter estimates of the relationship between the variables 

(Mahadeva & Robinson, 2004). Besides that, the results from unit root test could help 

researchers to decide the further procedure to achieve stationary. The example of unit 

root test are such as Augmented Dickey-Fuller (ADF) test, Phillips-Perron (PP) test, 

GLS transformed Dickey Fuller Test (DFGLS), Eliot-Richardson-Stock (ERS), Ng-

Perron test (NP) and KPSS test. Based on the previous studies, the ADF test and PP 

test are the most frequent test used by researchers. 

 

2.2.1.1 Augmented Dickey Fuller (ADF) 

 ADF test is one type of unit root test that was developed from Dickey Fuller (DF) 

test by David Dickey and Wayne Fuller in 1979. It constructs a parametric correction 
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for higher order correlation by assuming the series follows an AR (ρ) process and 

adding ρ-lagged difference terms of the dependent variable to the right of the test 

regression. According to Barot and Yang (2002), the ADF’s equations can be written 

as: 

 

∆𝑦𝑡 = 𝛼 + 𝛾𝑡 + 𝛿𝑦𝑡−1 + 𝛽∆𝑦𝑡−1 + ⋯ + 𝛽𝑠∆𝑦𝑡−𝑠 + 휀𝑡,     

                 (2.2.1) 

 

where, 𝑦𝑡 is the relevant time series, 휀𝑡 is the residual, 𝑡 is a linear deterministic 

time trend and 𝑠 is the lag. The researchers choose to include lag length and constant 

or constant and trend. The null and alternative hypothesis can be written as below: 

 

𝐻0: 𝛽 = 1; The series contain unit root and therefore is non-stationary 

𝐻𝑎: 𝛽 < 1; The series do not contain unit root and therefore is stationary 

 

Meidani et al. (2011) stated that the unit root test is used to obtain maximal 

integration order of variables. Glindro et al. (2011) employed ADF method to confirm 

the residual terms in all markets are stationary except China. Furthermore, Barot and 

Yang (2002), Mahalik and Mallick (2011), Lee (2009), Ooi and Le (2011), Meidani et 

al. (2011) and Borowiecki (2008) applied ADF test in their study.  Barot and Yang 

(2002), Mahalik and Mallick (2011), Lee (2009), Meidani et al. (2011), and 
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Borowiecki (2008) indicated that all of the variables in their study are integrated of 

order one, I (1). However, Ooi and Le (2011) indicated that all of the variables in their 

study are stationary, which is I (0). Moreover, Meidani et al. (2011) found that the 

consumer price index is integrated of order two in their study while Borowiecki (2008) 

found that the real interest rate is stationary, I (0). The I (0) mean the variables are 

stationary in level form and I (1) mean the variables are stationary in first different. 

Besides that, Barot and Yang (2002) also used Johansen and Juselius’s (1990) 

cointegration test to test the variables. It can be interpret as a long run relationship if 

there is only one cointegration relationship.  

 

2.2.1.2 Phillips-Perron (PP) test 

Phillips-Perron (PP) test is one of the popular unit root test which is proposed by 

Phillips and Perron. This test is an alternative method to control the serial correlation 

in order to avoid the affection to the asymptotic distribution of the test statistic by 

estimates the non ADF equation and modifying the t-ratio of the coefficient. The PP 

model can be written as below: 

 

 ∆𝑃𝑡 = 𝛼 + 𝛽𝑃𝑡−1 + ∑ γ𝑖∆𝑃𝑡−1
𝑚
𝑖=2 + ∅𝑡 + 𝑒𝑡,       

                 (2.2.2) 

 

where, 𝑃𝑡 is the natural logarithm of the variables to be tested, t is the time trend, 
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𝛼, 𝛽, γ𝑖 and ∅ are parameters to be estimated, and m is the number of lags. The null 

hypotheses in PP test are similar with the ADF test, which are: 

 

𝐻0: 𝛽 = 1; The series contain unit root and therefore is non-stationary 

𝐻𝑎: 𝛽 < 1; The series do not contain unit root and therefore is stationary 

 

The null hypothesis can be rejected when the computed t-statistic is larger than 

critical value in magnitude at significant level. 

 

Mahalik and Mallick (2011), Lee (2009), and Borowiecki (2008) used PP test to 

verify their results from ADF method because the ADF results have the limitation of 

correcting the heteroscedasticity. Lee (2009) found that the PP test and ADF test in her 

study provided consistent results. However, Borowiecki (2008) has the interesting 

results in the PP test. He gets the reverse results from ADF test where the real interest 

rate is integrated of order one in the PP test and the population is integrated in order 

greater than one because the number of observations are relatively low. He further 

indicated that the population could be integrated of order one when the longer time 

series are applied in PP test. The PP test is better than the ADF test because PP test 

could display the possibility heteroscedastic or autoregressive behavior while ADF is 

known to suffer from power limitations (Ansari & Oladunjoye, 2005). 
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2.2.2 Cointegration Test  

 Cointegration test is used test the existent cointegrating vectors among the 

selected variables such as GDP per capita, interest rate, stock market, and real effective 

exchange rate. If the variables are cointegrated, it mean the variables have the long run 

relationship with housing price. Therefore, the Vector Error-Correction Model (VECM) 

should be tested to shows the short run and long run relationship between the variables 

(Mahalik & Mallick, 2011). If the variables are not cointegrated, it means there is only 

short run relationship between the variables and housing price (Ooi & Le, 2011). 

Therefore, the Vector Autoregressive Model (VAR) should be tested to show the short 

run relationship between the variables. There are few types of cointegration test which 

are Engle Granger Test, Johansen cointegration test, and Autoregressive Distributed 

Lag (ARDL).  Based on previous studies reviewed, all of the researchers only used 

Johansen cointegration test to test the existing cointegrating vectors among the 

variables used. 

 

2.2.2.1 Johansen Multivariate Cointegration Test 

 Johansen Multivariate Cointegration test is divided into two different tests 

which are Trace test and the Maximum eigenvalue test to determine the number of 

cointegrationg vectors. According to Lu and So (2001), the sample equation of 

Johansen Multicariate Cointegration test is shown as below: 
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∆RE𝑡 = 𝛾1 + ∑ ∅1
𝑛
𝑖=1 ∆𝑅𝐸𝑡−𝑖 + ∑ Г1

𝑛
𝑖=1 ∆𝑋𝑡−𝑖 + 𝛿1(𝑅𝐸𝑡−1 − 𝛽𝑋𝑡−1 − 𝛼) + 휀3𝑡, 

                 (2.2.3) 

 

∆𝑋𝑡 = 𝛾2 + ∑ ∅2
𝑛
𝑖=1 ∆𝑅𝐸𝑡−𝑖 + ∑ Г2

𝑛
𝑖=1 ∆𝑋𝑡−𝑖 + 𝛿2(𝑅𝐸𝑡−1 − 𝛽𝑋𝑡−1 − 𝛼) + 휀4𝑡, 

                 (2.2.4) 

where, 

RE= real estate stock price index or REIT index 

𝑋𝑡  = stock market index, bond market index or CPI 

휀3𝑡 = residual and γ 

β 𝛿 = estimated constant and coefficient  

∅Г= matrix of coefficient for the short term dynamics in the model 

 

There are two test statistic for the cointegration test: 

1. Trace Test 

The trace test statistic is given as: 

 

𝑇𝑡𝑟𝑎𝑐𝑒 = −𝑇 ∑ 𝑙𝑜𝑔(1 − λ𝑖
𝑝
𝑖=𝑞+1 )          

             (2.2.5) 

 

where, T equal to the number of observations, P equal to the number of variables, and 

λ𝑖 equal to the ith largest estimated eigenvalue. The hypothesis of this test statistic are: 
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𝐻0: The number of cointegration vector is ≤ r. 

𝐻𝑎: At most r cointegration vectors. 

 

The null hypothesis can be rejected when the computed test statistic is larger than 

critical value at significant level. 

 

2. Maximum Eigenvalue Test 

The maximum eigenvalue test statistic is given as: 

 

λ𝑚𝑎𝑥 = −𝑇 log(1 − λ𝑟−1),            

             (2.2.6) 

 

where, T equal to the number of observations and and λ𝑟−1  equal to the largest 

estimated eigenvalue at 𝑟 − 1.  

 

The Hypothesis of this test statistic are: 

 

𝐻0: Cointegrating Vector does not exist (r = 0) 

𝐻𝑎: Cointegrating Vector exist (r = 1) 

 

 The null hypothesis can be rejected when r = 1 and there is one cointegrating 
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equation. If r = 0, we do not reject null hypothesis and there is no conintegration and 

no long run relationship. Based on the some principal, this statistic can be used to 

identify more than one cointegrating equation. 

 

2.2.3 Vector Autoregressive Model (VAR)  

VAR methodology is a statistical model used to capture the linear 

interdependencies among multiple time series which it superficially resembles 

simultaneous-equation modelling in that can regard as several endogenous variables 

together. But each endogenous variable is explained by its lagged, or past, values and 

the lagged values of all other endogenous variables in the model. Essentially, the VAR 

model is used if the cointegration does not exist between the variables. In other words, 

the variables that do not cointegrated mean there is no long run relationship. Therefore, 

VAR model is used to test the short run relationship between each selected 

determinants of housing price in Malaysia. According to Mahalik and Mallick (2011), 

the VAR equation in first difference is shown as below: 

 

∆𝑌𝑡 = 𝛾𝑦μ𝑡−1 + ∑ 𝛼𝑖
𝑛
𝑖=1 ∆𝑌𝑡−𝑖 + ∑ 𝛽𝑗

𝑛
𝑗=1 ∆𝑋𝑡−𝑗 + 휀1𝑡,       

             (2.2.7) 

and 
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∆𝑋𝑡 =  𝛾𝑦μ𝑡−1 + ∑ 𝛿𝑖
𝑛
𝑖=1 ∆𝑌𝑡−𝑖 + ∑ ∅𝑗

𝑛
𝑗=1 ∆𝑋𝑡−𝑗 + 휀2𝑡,      

             (2.2.8) 

where y and x are interact.  

 

 Mahalik and Mallick (2011) indicated that if 𝛾𝑦  differs from zero, ∆𝑌𝑡 

respond to the previous period’s deviation for long run equilibrium. Therefore, it will 

be inappropriate to estimate 𝑌𝑡  as a VAR in the first difference, if 𝑌𝑡  has error 

correction representation.  In other words, if the variables are non-stationary and 

cointegrated, the VECM should be employed to investigate the long run relationship 

of the variables.  

 

In the past, Sutton (2002), Mahalik and Mallick (2011), Meidani et al. (2011), 

Ibrahim et al. (2009), Borowiecki (2008), Chen and Patel (1998), and Ooi and Le 

(2011) adopted Vector Autoregressive Model (VAR) cointegration test to test the 

cointegrating relationship among considered variables in their paper. Sutton (2002), 

Mahalik and Mallick (2011), Ibrahim et al. (2009), Borowiecki (2008), Chen and Patel 

(1998) and Ooi and Lee (2011) used Impulse Respond Function (IRF) based on VAR 

model to explore the dynamic interactions between these variables. According to 

Ibrahim et al. (2009) and Sutton (2002), VAR model has the particular advantage that 

make all the variables are able to be potentially endogenous and imposes minimal 

restriction. Sutton (2002) further stated that the weak restrictions are placed on the 
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dynamic behavior of the variables of interest. Moreover, Ooi and Le (2011) suggest 

that the extra exogenous variables would improve its forecasting power. Chen and 

Patel (1998) further indicated that if two non-stationary variables are cointegrated, the 

VAR model in first difference is misspecified. Moreover, Mahalik and Mallick (2011) 

adopted VAR to check the rubustness of the variables and pointed out that IRF and 

Variance Decomposition are useful method in VAR to test the source of variability. If 

non-stationary variables are cointegrated, the VAR model in the first difference is 

misspecified (Mahalik & Mallick, 2011).  

 

Furthermore, Sutton (2002) and Ibrahim et al. (2009) indicated that the 

estimated VAR model is important in explaining the movements of house prices and 

IRF is useful to understand the interactions, direction, magnitude, and persistence 

between the variables. Ibrahim et al. (2009) further pointed out that the temporal 

responses of a variable to a one standard deviation shock in other variable could be 

traced by adopting IRF.  However, Barot and Yang (2002) indicated that since 

economic have many two-way causal relationships, the granger causality test is able 

to test the direction of the predictive causations run. Nevertheless, although Meidani 

et al. (2011) employed VAR model, they do not adopt Impulse Respond Function to 

investigate the interactions relationship between the variables. They used Granger 

Causality to test the causality between GDP growth and house price changes and 

inflation in both directions.  
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2.2.4 Vector Error Correction Model (VECM) 

VECM is a restricted VAR model that used to test the cointegrated variables in the 

long run. If cointegration is found in this test, the Granger Causality should be 

conducted in VECM to avoid the misspecification (Brenda, Lau, Puah, & Mansor, 

2011). This is because the cointegration test does not explain the granger causality and 

direction of causality between the variables. Therefore, VECM is applied to detect the 

Granger causality from long run cointegrating vectors. According to Tumbarello and 

Wang (2010), the VECM’s equation can be written as: 

 

∆𝑍𝑡 = 𝜆 + δ𝜇𝑡−1 + ∑ Г𝑖
𝑝
𝑖=1 ∆𝑍𝑡−𝑖 + 𝛾𝑡,         

             (2.2.9) 

 

where, 𝑍𝑡 is vector of endogenous variable, 𝜇𝑡−1 is error correction term, ∆𝑍𝑡−𝑖 is 

lagged different value of 𝑍𝑡 and 𝛾𝑡 is the error term. 

 

Mahalik and Mallick (2011) and Chen and Patel (1998) employed Vector Error 

Correlation Model (VECM) based on Johansen Cointegration to examine the co-

movement between housing prices and its parameters and their dynamic relationship 

in long run and short run. Mahalik and Mallick (2011) do not employ Error Correlation 

Model (ECM) because they indicated that the housing price in short run may deviate 

from long run equilibrium. Moreover, Chen and Patel (1998) pointed out that the 
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VECM included the selection of lag length to check the model adequacy because if 

the lag is selected wrongly, it may raise the problems of overparameterization and 

oversimplification. Therefore, they used Schwarz information Criterion (SIC), 

Likelihood Ratio (LR), Final Prediction Error (FPE), Akaike Information Criteria 

(AIC), and Hannan-Quinn Criterion (HQC) to select the suitable lag length. At last, 

they choose seven lags in their study. Furthermore, according to Ooi and Le (2011) 

based on AIC approach, the most appropriate structure for a model contains one lagged 

value of all endogenous variables.  

 

However, Barot and Yang (2002) do not adopte VECM in their study because 

they think that cointegrating vectors are obtained from reduced from of VAR model. 

These cointegrating vectors are assumed to be endogenous and cannot be interpreted 

as representing structural equation because the reduced form cannot back to the 

structures. They employed ECM in their study because they indicated that this method 

could estimate the long run parameters and the short run dynamics at the same time.  

 

2.2.5 Granger Causality 

Granger causality is a test used to detect the direction of the predictive 

causation term. This is an important step because there are so many two-way causal 

relationships in economics (Barot & Yang, 2002). The following equations are 

without 𝜇𝑡−𝑖 which were proposed by Barot and Yang (2002). They claimed that if 
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the variables are cointegrated, 𝜇𝑡−𝑖 is needed to add in the equations. 

 

∆𝑌𝑡 = 𝜃𝑦𝜇𝑡−1 + ∑ 𝛼𝑖
𝑛
𝑖=1 ∆𝑌𝑡−𝑖 + ∑ 𝛽𝑖

𝑛
𝑗=1 ∆𝑋𝑡−𝑗휀1𝑡       

              (2.3) 

∆𝑋𝑡 = 𝜃𝑥𝜇𝑡−1 + ∑ 𝛿𝑖
𝑛
𝑖=1 ∆𝑌𝑡−𝑖 + ∑ ∅𝑖

𝑛
𝑖=1 ∆𝑋𝑡−𝑗휀2𝑡       

                (2.3.1) 

 From the equations above, 𝑌𝑡 is causing 𝑋𝑡 if 𝛿𝑖 is not a zero in equation 

(2.3). Conversely, 𝑋𝑡is causing 𝑌𝑡 if 𝛽𝑖 is not a zero in equation (2.3.1). If both of 

the 𝛿𝑖 and 𝛽𝑖 are not zero, the feedback effect is detected. The hypothesis can be 

written as: 

 

𝐻0: 𝛽1 = 𝛽2 = 𝛽3 = 0  (The independent variables do not granger cause the 

dependent variables). 

 

𝐻𝑎: 𝛽1 = 𝛽2 = 0 𝑎𝑛𝑑 𝛽3  ≠ 0 , (The independent variables granger cause the 

dependent variables). 

 

If the p value is greater than the level of significant (α), we do not reject the null 

hypothesis. Inversely, if p value is smaller than the level of significant (α), we reject 

the null hypothesis. 
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2.2.6 Exponential-Generalised Autoregressive Conditional Heteroskedasticity 

(EGARCH) model 

EGARCH is a model that able to capture and examine the asymmetric effect 

of a volatility series and is sufficient to remove heteroskedasticity effects. (Lee, 2009). 

Nelson (as cited in Lee, 2009) indicated that the EGARCH model is able to test the 

asymmetric and determinants of a volatility series simultaneously. Besides that, Engle 

and ng and Stevenson (as cited in Lee, 2009) found that EGARCH perform very well 

and very suitable in stock and real estate markets because this test offer more 

intuitively appealing results. According to Lee (2009), there are mean equation and 

variance equation in EGARCH model. The equation is written as: 

 

Mean equation: 

𝑅𝑡 = 𝑎0 + 𝑎1𝑅𝑡−1 + 𝜇𝑡,            

                 (2.3.2) 

 

where 𝑅𝑡 is the return of housing at that time t, 𝜇𝑡 is the residual. 

 

Variance equation: 

log(ℎ𝑡
2) = 𝛽0 + 𝛾1 |

𝜇𝑡−1

ℎ𝑡−1
| + 𝛾2

𝜇𝑡−1

ℎ𝑡−1
+ 𝛾3 log(ℎ𝑡−1

2 ) + 𝛾4𝜇𝑐𝑝𝑖
2 + 𝛾5𝜇𝑖𝑛𝑐𝑜𝑚𝑒

2 +

𝛾6𝜇𝑖𝑛𝑡𝑒𝑟𝑒𝑠𝑡
2 + 𝛾7𝜇𝑝𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛

2 + 𝛾8𝜇𝑢𝑛𝑒𝑚𝑝𝑙𝑜𝑦𝑚𝑒𝑛𝑡
2 ,       

                (2.3.3) 
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where 𝛽0 is the constant term of variance equation, 𝜇𝑡−1 represents the lag of the 

squared residual from the mean equation, ℎ𝑡
2 is the lagged ℎ𝑡 term, 𝛾2 examines 

leverage effect (asymmetric) in which if the asymmetric is presented, then the 𝛾2 < 

0, 𝛾4, 𝛾5, 𝛾6, 𝛾7, 𝛾8 suggest the past volatility shocks in inflation, income, interest, 

population, and unemployment rate influence current volatility in the housing market.  

 

From the previous studies that have been reviewed, Lee (2009) is the only 

researcher who used the Exponential-Generalised Autoregressive Conditional 

Heteoskedasticity (EGARCH) model to test the volatility clustering of the housing 

market. Before the EGARCH model being employed, the ARCH LM test is the prior 

condition of EGARCH model. She gets the positive and significant LM values form 

Australia, Sydney, Melbourne, Brisbane, Perth, and Hobart Series. This strong 

evidence proved that the EGARCH model is appropriate in analyzing the volatility 

spillover in housing market. Besides that, Lee (2009) also pointed out that the 

EGARCH models are useful to remove the residual heteroskedasticity effects. They 

further emphasized that the ARCH LM test also signify the potential underestimation 

of actual risk by a constant variance risk measure.  

 

2.2.7 Ordinary Least Square (OLS) 

Ordinary least square is a method that often used to analyze data and form the 

basis of many other techniques. It has the advantages to check the model assumption 
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such as linearity, constant variance, and the effect of outlier (Hutcheson, 2011). The 

general equation can be written as: 

Y = α + β1𝑋1 + β2𝑋2 + β3𝑋3           

                 (2.3.4) 

where, α indicates the value of Y when all vales of the explanatory variables are zero, 

β indicates the average change in Y that is associated with a unit change in X. Ibrahim 

et al. (2009) added the determinants of housing price in his study. The equation is 

shown as below: 

 

𝐻𝑡 = 𝛼 + 𝛽1𝑦𝑡 + 𝛽2𝑠𝑡 + 𝛽3𝑝𝑡 + 𝜇𝑡,          

                 (2.3.5) 

 

where, 𝐻𝑡 is housing price, 𝑦𝑡 is income, 𝑠𝑡 is stock price, and 𝑝𝑡 is price level.  

 

Glindro et al. (2011), Sutton (2002), and Ooi and Le (2011) adopted ordinary 

least square (OLS) method to investigate the relationship between house price and its 

determinants. Glindro et al. (2011), employed single-equation ordinary least square 

(OLS) and panel data techniques based on general-to-specific approach by including 

all the variables to investigate their long-term relationship with house price. Ooi and 

Le (2011) using OLS method for the equations in their VAR model because all of the 

variables are stationary.  
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2.2.8 Dynamic Ordinary Least Square (DOLS) 

Ibrahim et al. (2009) extend the OLS equation in (2.3.5) to DOLS equation because 

this method included leads and lags of first different non stationary variables. The 

equation of DOLS is written as below: 

 

ℎ𝑡 = 𝛼 + 𝛽1𝑦𝑡 + 𝛽2𝑠𝑡 + 𝛽3𝑝𝑡 + ∑ 𝜗𝑖
−𝑚
𝑖=+𝑚 𝑋𝑡−𝑖 + 𝜇𝑡      

                 (2.3.6) 

 

where, 𝐻𝑡 is housing price, 𝑦𝑡 is income, 𝑠𝑡 is stock price, and 𝑝𝑡 is price level.  

 

Ibrahim et al. (2009) and Egert and Mihaljek (2007) employed Panel Dynamic 

Ordinary Least Square (DOLS) techniques in their study in housing price. 

Nevertheless, Ibrahim et al. (2009) also used Maximum Likelihood approaches for 

inferences of the long run relationship between house prices and the variables. Ibrahim 

et al. (2009) and Egert and Mihaljek (2007) agreed that these approaches could control 

the regressor endogeneity by adding leads and lags. However, Egert and Mihaljek 

(2007) further indicated that the serial correlation could be controlled by adding leads 

and lags. This is important because some of the explanatory variables are endogenous. 

Besides that, Egert and Mihaljek (2007) pointed out that this method identify the 

important differences to common determinants of house price and allow the detection 

of cross-country heterogeneity in both short run and long run elasticities of house 
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prices and their determinants.  

 

Egert and Mihaljek (2007) used the Levin, Lin and Chu (2002) test, the 

Breitung (2000) test, the Hadri (2000) test, and the Im-Pesaran-Shin (2003) tests to 

check the stationary. The Levin, Lin and Chu (2002) test, the Breitung (2000) test, the 

Hadri (2000) test assume common unit roots while Im-Pesaran-Shin (2003) test allows 

for cross-country heterogeneity. The Hadri (2000) test considers the null of no unit 

root and the remaining tests take the null of a unit root. These tests were carried out 

for level, first-differenced and second differenced data. 

 

Chen and Patel (1998) employed Cholesky decomposition method to 

orthogonalized the underlying shock of VAR model. They further explained that this 

method assume the system is recursive and the estimations of Impulse Respond 

Function (IRF) and variance decomposition are orthogonalized. Besides that, this 

method is criticized as an arbitrary method in attributing the common effect and 

changing the order of the equation may dramatically change the impulses (Chen & 

Patel, 1998).  

 

2.2.9 Autoregressive Distributed Lags (ARDL) 

ARDL is a test that does not required all the variables must be integrated of the 

same order. In other words, it could eliminates the uncertainty of different order of 
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integration. (Choong, Yusop, & Liew, 2005; Altinay, 2007; Wang, 2009; Long & 

Samreth, 2008). It has the ability to detect the long run relationships. (Wang, 2009). 

Furthermore, it is suitable for small sample size study which Johansen procedure and 

Engle Granger are not reliable for it (Choong, Yusop, & Liew, 2005; Altinay, 2007; 

Wang, 2009; Long & Samreth, 2008). 

 

According to Srinivasan et al. (2012), the first step before proceed to ARDL bound 

testing approach is test the existence of long run relationship among the variables by 

F-test based on Ordinary Least Square (OLS). The hypothesis of the test can be written 

as below: 

 

     𝐻0: 𝑛𝑜 𝑐𝑜𝑖𝑛𝑡𝑒𝑔𝑟𝑎𝑡𝑖𝑜𝑛 𝑒𝑥𝑖𝑠𝑡  

                                                      𝐻1: 𝑐𝑜𝑖𝑛𝑡𝑒𝑔𝑟𝑎𝑡𝑖𝑜𝑛 𝑒𝑥𝑖𝑠𝑡, 

 

                 (2.3.7) 

 

The null hypothesis is no cointegration exist while the alternative hypothesis is 

the cointegration exist. If the computed F-statistic is below the lower bound critical 

value, the null hypothesis of no cointegration cannot be rejected and therefore the long 

run cointegration relationship among the variables does not exist. Inversely, if the 

computed F-statistic is above the upper bound critical value, the null hypothesis of no 

cointegration can be rejected and therefore the long run cointegration relationship exist 

among the variables. 
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2.3 Empirical Findings 

In the literature, all of the researchers have employed quarterly data in their 

study to investigate the housing price in different countries except Borowiecki (2008) 

and Chen and Patel (1998).  

 

Glindro et al. (2011) employed variety of tests to estimate the determinants of 

house price in Australia, China, Hong Kong, Korea, Malaysia, New Zealand, 

Philippines, Singapore, and Thailand from 1993 to 2006 using quarterly data. They 

found that the increments of house price in Asia-Pasific economies are associated with 

the higher income, higher capital gains from real effective exchange rate appreciation, 

and greater credit availability. Besides that, they also found that the increases of real 

mortgage rates and land supply index have a dampening effect on house price but the 

magnitude for real mortgage rate is quite small. Furthermore, they detected a more 

remarkable overvaluation in the leading market compared with the other markets in 

the current run-up of house prices except Malaysia. They further indicated that the 

speculative housing bubbles exist in Manila, Bangkok, Seoul, Beijing, and Shanghai. 

However, Meidani et al. (2011) cannot find any directions between house price and 

exchange rate in their study. 

  

Barot and Yang (2002) studied the house price and housing investment in 

Sweden and UK from 1970 to 1998 while Egert and Mihaljek (2007) study the 
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determinants of house price in central and Eastern Europe (CEE) and 19 OECD 

countries from 1975 to 1994 using quarterly data. Barot and Yang (2002) indicated 

that both nominal and real interest rate works as well for both Sweden and the UK but 

Sweden has stronger interest rate effects on both short run and long run but Egert and 

Mihaljek (2007) found that the house price in CEE increased twice as fast for an 

equivalent drop in real interest rates than house prices in OECD countries. However, 

Egert and Mihaljek (2007) also found that the house price in CEE is two times weaker 

to credit growth compared with house price in OECD countries. Furthermore, the 

demographic and labour market developments have stronger effects on house price in 

CEE countries than OECD countries. Nevertheless, Barot and Yang (2002) also found 

that the change in debt has stronger effect on the UK housing market than Sweden 

housing market. Moreover, they also found that the dynamics of lagged house prices 

are similar for both Sweden and UK with marginal differences in the magnitude of the 

estimated coefficients.  

 

Mahalik and Mallick (2011) investigate the long run and short run 

determinants of housing price in India from 1996 to 2007 using quarterly data. They 

found long run equilibrium relationship between house price and its determinants 

including real GDP and Real non-food bank credit. Besides that, they also found that 

only both real GDP and real interest rate are statistically significant and negative 

influence on housing price in short run. In the long run, the real income is significant 
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and positively influences the housing price while real non–food bank credit adversely 

influences it. Nevertheless, Borowiecki (2008) indicated that the real GDP has limited 

explanatory power in short term only. 

 

 Sutton (2002) has examine the relationship between national income, interest rates 

and stock prices in six advanced countries, which are United States, United Kingdom, 

Canada, Ireland, Netherlands, Australia. He found that national income, interest rates 

and stock prices played an important role in the house price gains in these countries 

except Canada because the behavior of house price in Canada is puzzling. The result 

is consistent with the studies of Egert and Mihaljek (2007), Barot and Yang (2002), 

and Chen and Patel (1998) where these variables are able to affect the housing price 

in developed countries and the interest rate is affecting the housing price in UK.  

However, Ooi and Le (2011) found that income is not correlated with house price in 

Singapore. Furthermore, Sutton (2002), Ibrahim et al. (2009), Chen and Patel (1998) 

found that the stock prices are surprisingly played very important role to explain the 

housing price. Chen and Patel (1998) further emphasized that only stock prices index 

have has the feedback effects from house price in Taipei.  

 

 Meidani et al. (2011) investigate the existence of causality among house price, 

economic growth, and inflation in Iran from 1990:1 to 2008:3. In their study, they 

found that the multidirectional link between house prices and the macroeconomic 



50 
 

factors is significant. Moreover, Meidani et al. (2011), Lee (2009), and Ibrahim et al. 

(2009) confirm that the causality relationship of Consumer Price Index (CPI) Granger 

cause the house price. Nonetheless, Meidani et al. (2011) further pointed out that GDP 

is Granger cause the house price too but only GDP has the feedback effect on house 

price. Nevertheless, Meidani et al. (2011) could not found any Granger causality of 

real house prices changes on CPI.  

 

Ibrahim et al. (2009) study the relationship between house prices and stock 

prices in Thailand from 1995Q1 to 2006 Q4. They found that in both the short run and 

long run, the behaviour of housing prices is governed by its relationships to stock 

prices, real output and consumer prices. The magnitude of coefficient estimates 

pointed out that the house price in Thailand would be driven more by macroeconomic 

fundamental factor or real output in the long run. 

 

Borowiecki (2008) investigate the determinants of house price and 

construction in Swiss housing economy from 1991 to 2007. He found that the changes 

in population and construction prices are sensitive to the real house price growth and 

construction activity dynamics. Besides that, he also found that the house price shocks 

have no impact on housing supply in long term, and vice versa.  

 

Lee (2009) examined the determinants of housing price and its volatility in 
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different cities in Australia from 1987 to 2007. He found that the inflation played an 

important role of housing price volatility at the national level but the linkages of 

housing volatility are different from one city to another city.  Moreover, he found that 

the lower unemployment rate has negative relationship with house price in Brisbane 

and Perth.  Nevertheless, he found that the house price in Hobart is positively related 

with income growth while population is positively and statistically affected Perth’s 

housing price. However, he could not find any effect of these variables on other cities 

in Australia. Furthermore, Lee (2009) also indicated that Lending rate has very little 

power to influence the house price in Australia.  

 

2.4 Concluding Remarks 

In conclusion, the demand and supply variables played an important role to 

affect the housing price in Malaysia. The previous studies have proven that housing 

price issues is a global problem and almost every country are facing this issues. 

Therefore, the studies regard to housing price issue have been conducted in both 

developed and developing countries. 

 

Besides that, there are many kinds of model and test have been used by 

researchers to test the relationship between the housing price and selected variables. 

The test and models are Unit Root Test, Johansen Cointegration test, VAR, VECM, 

Granger Causality, and others. However, VAR is the most frequent test used by most 
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of the researchers to test the relationship between the housing price and selected 

variables.  
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Table 2.1 Summary of Literature Review 

 

Author(s)/ Year Variables Samples Methodology Finding(s) 

Glindro, Subhanij, 

Szeto, and Zhu 

(2011) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Real House Price 

Index 

 Real house price 

growth  

 Real Mortgage Rate 

 GDP ratio 

 Land Supply Index 

 Real Construction 

Cost Index 

 Equity Price Index 

 Real Effective 

Exchange Rate 

 Business Freedom 

Index 

 Financial Freedom 

Index 

 Corruption Index 

 Property Rights 

Index 

 Australia 

 China 

 Hong Kong 

 Korea 

 Malaysia 

 New Zealand 

 Philippines 

 Singapore 

 Thailand 

 

 1993-2006 

 

 Quarterly data 

 

 Sources: 

National sources 

CEIC 

Jones Lang LaSalle (JLL) 

National Statistic Office (NSO)  

Bank of Thailand (BOT) 

 Ordinary Least Square 

(OLS) 

 General-to-specific 

approach 

 Panel data techniques 

 Unit Root Test-ADF 

 Autoregressive 

Distributive Lags Model 

(ARDL) 

 

 

 

 

 

 

 

 

 

 There is a general trend towards 

encouraging homeownership in Asia during 

the period under review. 

 The banking system, alongside the 

government housing finance system, plays 

an important role in meeting the demand 

for housing in most sample economies. 

 except for Malaysia, a more remarkable 

overvaluation has been detected in the 

leading market compared with the other 

markets in the current run-up of house 

prices 

 Speculative housing bubbles may exist at 

particular market segments—for instance, 

the luxury market in Manila and to a lesser 

degree in Bangkok, Seoul, Beijing, and 

Shanghai. 
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Table 2.1 Summary of Literature Review (Continued) 

 

Author(s)/ Year Variables Samples Methodology Finding(s) 

Barot and Yang 

(2002) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Sweden and UK 

 Real House Prices 

 Real Personal 

Disposable Income 

 Personal Sector 

Financial Wealth 

Household Total 

Debt 

 Consumer 

Expenditure Deflator 

 Interest rates 

 Unemployment Rate 

 Total Population 

 User Cost 

 Tax Reform Dummy 

  

 Sweden 

 UK 

 

 1970 Q1– 1998 Q4 

 

 Quarterly Data 

 

 Sources: 

Statistics Sweden 

Financial Accounts 

Central Bank Sweden 

Labour Force Survey 

Economic Trends 

Department of the Environment 

Housing and Construction 

Statistics 

Bank of England 

UK Economic Trends 

Office for National Statistics. 

 

 Error Correction Method 

(ECM) 

 Augmented Dickey-Fuller 

(ADF) 

 Johansen Co-integration 

 Naïve autoregressive  

Model (AR) 

 Granger Causality 

  

 

 The dynamics of lagged house prices are 

very similar for both the countries with 

marginal differences in the magnitude of 

the estimated coefficients.  

 The change in debt has stronger effects for 

the UK than Sweden. 

 Sweden has stronger interest rate effects 

both on the short and the long run. 
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Table 2.1 Summary of Literature Review (Continued) 

 

Author(s)/ Year Variables Samples Methodology Finding(s) 

Egert and Mihaljek 

(2007) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 GDP Per Capital 

 Real Interest Rate 

 Housing Credit 

 Population 

 Labor Force 

 Unemployment 

 Stock Market 

 

 Germany 

 Japan 

 Portugal 

 Austria 

 Norway 

 Finland 

 United States 

 France 

 Sweden 

 Denmark 

 Greece 

 Canada 

 Belgium 

 Ireland 

 Australia 

 Netherlands 

 New Zealand 

 United Kingdom 

 Spain 

 Poland 

 Croatia 

 Czech Republic Slovenia 

 Hungary 

 Panel Dynamic OLS 

(DOLS) techniques 

 Unit Root Test 

 Im-Pesaran-Shin test 

 The Hadri test 

 ECT 

 

 Changes in income are strongly positively 

related to changes in house prices. 

 Lowering of real interest rates is associated 

with rising real house prices. 

 Housing Credit has a strong positive 

relationship to house price 

 population, labour force and 

unemployment are all significant with 

house price. 

 Equity price is negatively correlated with 

house price and has substitution effects. 
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Table 2.1 Summary of Literature Review (Continued) 

 

Author(s)/ Year Variables Samples Methodology Finding(s) 

 

 

 

 

 

 

 

 

 

 

 

 

 

  Bulgaria 

 Lithuania 

 Estonia 

 

 1975 – 1994 

 

 Quarterly Data 

 

 Sources: 

BIS Data Bank 

Central Banks 

Data Stream 
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Table 2.1 Summary of Literature Review (Continud) 

 

Author(s)/ Year Variables Samples Methodology Finding(s) 

Sutton (2002)  National Incomes 

 Interest Rate 

 Stock Prices 

 

 United States 

 United Kingdom 

 Canada 

 Ireland 

 Netherlands 

 Australia 

 

 1995Q1 – 2002Q1 

 

 Quarterly Data 

 

 Sources: 

National Data 

Catella 

Frank Russell Canada Ltd 

Investment Properly Databank 

Ltd 

Ministere de I’Equiment 

Des Transports et du Logement 

National Council of Real Estate 

Investment Fiduciaries 

Nomisma 

 Vector Autoregressive 

Model (VAR) 

 Impulse Respond Function 

(IRF) 

 Ordinary Least Square 

 

 

 

 

 These variables appear to have played an 

important role in recent house price gains 

 Stock prices are surprisingly important to 

explaining housing price 
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Table 2.1 Summary of Literature Review (Continud) 

 

Author(s)/ Year Variables Samples Methodology Finding(s) 

Mahalik and Mallick 

(2011) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Housing Price Index 

(HPI) 

 Real Gross 

Domestic Product 

(RGDP) 

 Real Mortgage Rate 

(RSBIR) 

 Non Food Bank 

Credit (NFC) 

 Real Effective 

Exchange Rate 

(REER) 

 Bombay stock 

Exchange Index 

(BSE) 

 

 India 

 

 1996:1 – 2007:1 

 

 Quarterly Data 

 

 Sources: 

Reserve Bank of India 

(RBI) Monthly Bulletin  

Handbook of Statistic on 

India Economy  

RBI and Central Statistic 

Organization  

Government of India 

 

 Johansen Cointegration 

 Vector Error Correlation 

Model (VECM) 

 Vector Autoregression 

Model (VAR) 

 ECM 

 Impulse Respond 

Function (IRF) 

 Unit Root Test –ADF and 

PP test 

 Multiple Cointegration 

test 

 Akaike Information 

Criterion (AIC) 

 Schwarz Information 

Criterion (SIC). 

 Likelihood Ratio (LR) 

 Final Prediction Error 

(FPE) 

 Hannan-Quinn Criterion 

(HQ) 

 Variance Decomposition 

 Granger Causality 

 There is a long-run equilibrium relationship 

between housing price and its determinants 

including real GDP, and real non-food bank 

credit. 

 The real GDP has a significant and positive 

influence on the housing price while the real 

BSE index does not have any influence on 

housing price. 

 The real non-food credit has a significant 

and surprisingly negative influence on 

housing price. 

 Both real GDP and real interest rate have 

significant and negative influence on 

housing prices in short run. 
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Table 2.1 Summary of Literature Review (Continued) 

 

Author(s)/ Year Variables Samples Methodology Finding(s) 

Meidani, Zabihi, and 

Ashena (2011) 

 

 Real GDP 

 Consumer Price 

Index (CPI) 

 Real House Prices 

 Exchange Rate 

 

 Iran 

 1990:1 – 2008:3 

 Quarterly Data 

 Sources:  

Central Bank Balances of 

Iran 

 

 Vector Autoregression 

Method (VAR) 

 Unit Root Test 

 Augmented Dickey-Fuller 

Test (ADF) 

 Granger Causality 

 

 There is evidence of a significant 

multidirectional link between house prices, 

and the macroeconomic factors. 

 There is no evidence of Granger causality of 

real house prices changes on CPI. 

 The causality between house prices and 

exchange rate is not found in any directions 

 

Ibrahim, Paldi and 

Baharom (2009) 

 

 

 House Prices 

 Real Income 

 Consumer Price 

Index  

 Stock Price 

 Thailand 

 1995Q1 – 2006Q4 

 Quarterly Data 

 Sources: 

Bank of Thailand (BOT)  

International Financial 

Statistic (IFM) 

 Autoregressive Distributive 

Lags (ARDL) 

 Dynamic Ordinary Least 

Square (DOLS) 

 Maximum Likelihood 

(ML) 

 Vector Autoregression 

(VAR) 

 Real income, stock price and price level 

have a positive association with housing 

price 

 

 In the long run, the behavior of housing 

price is governed by its relationships to 

stock prices, real income and consumer 

prices.  
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Table 2.1 Summary of Literature Review (Continued) 

 

Author(s)/ Year Variables Samples Methodology Finding(s) 

Borowiecki (2008) 

 

 

 

 

 

 

 

 

 

 

 Housing Price 

 Housing 

Construction Price 

Index 

 Real Interest Rate 

 Equity Price 

 Population 

 Swiss Quality Index 

 Gross Domestic 

Product (GDP) 

 Swiss 

 1991 – 2007 

 Annual Data 

 Sources: SWX, IAZI SNB, 

BFS 

 Vector Autoregressive 

(VAR) 

 Unit Root Test - 

Augmented Dickey-Fuller 

(ADF) 

 Phillips-Perron (PP) test 

 Lagrange-multiplier test 

 Durbin-Watson Test 

 Jarque-Bera 

 Skewness and Kurtosis 

Statistic  

 Granger Causality 

 Goodness-of-fit parameters  

 Real house prices and construction activity 

were shown to be most sensitive to changes 

in population and construction prices. 

 Real GDP turned out to have only limited 

explanatory power 

 Exogenous house price shocks have no 

long term impact on housing supply and 

vice versa 

 

Ansari and 

Oladunjoye (2005) 

 

 

 

 Average new house 

price 

 Stock price 

 

 United States 

 2000:01 – 2002:09 

 Monthly Data 

 Sources:  

Yahoo Finance 

National Association of 

Home Builders 

 Granger Causality 

 Dickey-Fuller (DF) 

 Augmented Dickey-Fuller  

 Phillips-Perron (PP) test 

 GLS detrending (DF-GLS) 

tests 

 Schwarz Information 

Criterion (SIC) 

 Johansen-Juselius test 

 The relationship between the two markets 

has followed a V-curve.  

 The impact of declining stock market on 

housing market has been significantly 

positive but relatively small in the 

beginning, becoming more pronounced as 

the market decline continued, and gradually 

becoming small again as the market decline 

persisted. 
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Table 2.1 Summary of Literature Review (Continued) 

 

Author(s)/ Year Variables Samples Methodology Finding(s) 

Lee (2009) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Consumer Price 

Index 

 Income Growth 

 Population 

 Unemployment Rate 

 Mortgage Lending 

Rate 

 

 

 Australia 

 Sydney 

 Melbourne 

 Brisbane 

 Perth 

 Canberra 

 Adelaide 

 Hobart 

 Darwin 

 

 1987Q4 – 2007Q4 

 

 Quarterly Data 

 

 Sources:  

 

 Australian Bureau of 

Statistic Reserve Bank of 

Australia 

 

 Exponential-Generalised 

Autoregressive 

Conditional 

Heteoskedasticity 

(EGARCH) 

 LM test 

 Unit Root Test – ADF, PP 

 Diagnostic test 

 

 

 Inflation appears as the determinant 

of housing price volatility at the 

national level, while the linkages of 

housing volatility are varied from one 

city to another city. 

 Lower unemployment rate will 

increase the housing prices in 

Brisbane and Perth and have negative 

relationship with house price 

 Positive relationship and statistical 

significant between income growth 

and house price in Hobart but does 

not have any effect on other cities 

 Population growth positively and 

statistically affected Perth’s housing 

price. 

 Lending rate has little influence the 

house price 
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Table 2.1 Summary of Literature Review (Continued) 

 

Author(s)/ Year Variables Samples Methodology Finding(s) 

Chen and Patel 

(1998) 

 

 

 

 

 

 

 

 

 

 House Price 

 Interest rate 

 Construction Cost 

Index 

 Housing 

Completions 

 Total household 

permanent income 

 Stock price index 

 

 

 Taipei 

 

 1973Q2 -1994Q4 

 

 Annual data 

 

 Sources: 

Directorate General of 

Budget Accounting and 

Statistic 

 

 Vector Autoregression 

Model (VAR) 

 VECM 

 Error Correlation Method 

(ECM) 

 Granger Causality Test 

 Impulse Respond Function 

 Variance Decomposition 

 Cholesky decomposition 

method 

 

 There is a long-run equilibrium relationship 

between house price and its determinants 

including construction cost, interest rate, 

total household permanent income, housing 

completion and stock price index. 

 The results of causality tests confirm that 

the five house price determinants Granger 

cause house prices, and feedback effects are 

observed for house prices and the stock 

price index. 

 

Ooi and Le (2011) 

 

 

 

 

 Average Income 

Growth 

 Real Interest Rate 

 Housing Stock 

 Housing Price 

 

 Singapore 

 

 1996Q1 – 2009Q3 

 

 Quarterly Data 

 

 Sources:  

Urban Redevelopment 

Authority (URA) 

 

 Vector Autoregressive 

Model (VAR) 

 Granger Causality 

 Descriptive statistics 

 Unit Root Test-ADF 

 Ordinary Least Square 

(OLS) 

 Akaike Information 

Criteria (AIC) 

 Impulse Response 

Function (IRF) 

 The dynamic relationship between marginal 

supply and house prices is not that 

straightforward.  

 

 Homebuilders exhibit “herding” behavior 

in mimicking each other’s timing on when 

to market their new residential projects. 
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CHAPTER THREE 

METHODOLOGY 

3.0 Introduction  

This study intends to examine the relationship between the selected determinants of 

housing price and focus on the macroeconomic variables and microeconomic variables 

such as GDP per capita, inflation rate, unemployment rate, population, real exchange rate, 

and stock market price in Malaysia from 2000Q1 to 2010Q4. In this chapter, the 

methodologies and variety of tests will be discussed. Besides, this chapter is organized as 

below. Section 3.1 provides the description of the data and variables, Section 3.2 discusses 

the research instrument, Section 3.3 offers the conceptual framework, and Section 3.4 

provides the concluding remarks. 

 

3.1 Data Description 

The dependent variable is Housing Price Index (HPI), and independent variables are 

GDP per capita (GDPPC), Consumer Price Index (CPI), stock market price (KLSE) and 

Real Exchange Rate (RER), Unemployment rate (UNEM), and Population (POP). All the 

data employed in this study is quarterly data obtained from the first quarter in 2000 to 

fourth quarter of 2010. The HPI is equal to 100.00 in 2000 because it has “rebased” to 

reflect the changes in buyer preference and emergence of new trends in the market place 

since 1990 (Valuation & Property Service Department, 2010). Therefore, the study period 
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chosen in this study is from 2000 to 2010. Morevoer, Glindro et al. (2011) stated that 

longer time series of housing price data may not necessary improve the results because 

many Asian economies have experienced a regime shift in housing markets and housing 

finance systems, which has arguably led to discontinuities in the dynamics. Besides, all 

the data are taken from several official sources such as International Monetary Funds 

(IMF) and Valuation & Property Service Department. 

 

3.2 Conceptual Framework 

 Following the housing price equation of Mahalik and Mallick (2011), the equation 

used to investigate the long run and short run relationship between the variables is shown 

as below: 

 

ln HPI𝑡 = θ0 + θ1 ln 𝑈𝑁𝐸𝑀𝑡 − θ2 ln 𝐺𝐷𝑃𝑃𝐶𝑡 − θ3 ln 𝐾𝐿𝑆𝐸𝑡 + θ4 ln 𝑅𝐸𝑅𝑡 +

                           θ5 ln 𝐶𝑃𝐼𝑡 + θ6 ln 𝑃𝑂𝑃𝑡 + 휀,           

                   (3.1) 

 

where, 

ln HPI𝑡 = Log of Housing Price Index in Malaysia 

ln 𝑈𝑁𝐸𝑀𝑡= Log of Unemployment rate in Malaysia 

ln 𝐺𝐷𝑃𝑃𝐶𝑡 = Log of GDP per capita in Malaysia 
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ln 𝐾𝐿𝑆𝐸𝑡 = Log of Stock Market Price in Malaysia 

ln 𝐶𝑃𝐼𝑡 = Log of Consumer Price Index in Malaysia 

ln 𝑅𝐸𝑅𝑡 = Log of Real Exchange Rate in Malaysia 

ln 𝑃𝑂𝑃𝑡 = Log of Population in Malaysia 

 

Besides that, the expected sign for each variable with the housing price index is 

shown in Table 3.1. The gross domestic product per capital (GDPPC) is expected to have 

positive relationship with the housing price index because people’s purchasing power and 

demand for housing would increase when their income increase.  

 

Besides, Consumer Price Index (CPI) is expected to have positive relationship with 

the housing price because when the CPI increases, the materials to build house may 

increase too. Hence, housing price would increase. However, it lowers the purchasing 

power of consumer and thus decreases the demand to the housing price.  

 

Apart from that, KLSE is expected to have negative relationship with the housing 

price. When the stock market is unstable and risky, the investors feel fear and thus sell 

their stocks when stocks price are fallen and invest their money in housing market because 

housing market is more stable than stock market. Therefore, the house price in housing 

market increase as demand increased.  
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Real Exchange Rate (RER) in Malaysia is expected to have positive relationship with 

the housing price. This is because the exchange rate would affect the property market 

prices positively especially in market where there is a lot of demand from non-residents 

for investment purposes. In other words, when the exchange rate appreciates, the investor 

earns money and invests it in housing market.  

 

Besides, Population in Malaysia is expected to have positive relationship with the 

housing price in Malaysia. When the population increase, the demand on housing market 

will increase too because housing is a necessary goods to everyone. Therefore, the 

increased demand will cause the housing price to increase too.  

 

In addition, unemployment rate is expected to have negative relationship with the 

housing price in Malaysia. When the unemployment rate is increased, the housing price 

will decrease because the unemployed people could not afford the monthly loan payment. 

Therefore, the housing price will decrease due to the decreased demand.  
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Table 3.1 The Summary Table of Variables Description and Expected Signs 

Variables      Description      Expected Signs 

ln HPI𝑡   Log of Housing Price Index in Malaysia    / 

ln 𝐺𝐷𝑃𝑃𝐶𝑡  Log of GDP per capita in Malaysia     + 

ln 𝑈𝑁𝐸𝑀𝑡  Log of Unemployment Rate in Malaysia    - 

ln 𝑃𝑂𝑃𝑡   Log of Population in Malaysia       + 

ln 𝐾𝐿𝑆𝐸𝑡  Log of Stock Market Price in Malaysia     - 

ln 𝑅𝐸𝑅𝑡   Log of Real Exchange Rate in Malaysia    + 

ln 𝐶𝑃𝐼𝑡   Log of Consumer Price Index in Malaysia    + 

Note: The variable, ln HPI𝑡, played dependent role in this study. 

 

3.3 Data Analysis  

Various testing procedures used in this study are designed below. 

 

3.3.1 Unit Root Test 

 The Augmented Dickey-Fuller (ADF) unit root test would be used in this study to 

determine the stationarity of each of the variables. The hypotheses for the ADF unit root 

test are written as below: 
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𝐻0: The series contain unit root and therefore is non-stationary 

𝐻𝑎: The series do not contain unit root and therefore is stationary 

 

The rejection rules for both of these test is reject null hypothesis when the computed 

t-statistic is larger than the critical value in magnitude at the significant level. If the null 

hypothesis is rejected, the variable is stationary and do not contain unit root. Inversely, if 

the computed t-statistic is smaller than the critical value in magnitude, the null hypothesis 

would not be rejected and therefore the variable is non-stationary and contain unit root. 

 

3.3.2 Autoregressive Distributed Lags (ARDL) 

 ARDL is a test used to detect the long run relationship among the variables and 

suitable for small sample size study (Wang, 2009). Besides, it does not required all the 

variables must be integrated of the same order. In other words, it could eliminates the 

uncertainty of different order of integration (Choong, Yusop, & Liew, 2005; Altinay, 2007; 

Wang, 2009; Long & Samreth, 2008). Following Akinboade, Ziramba, and Kumo (2008), 

the ARDL specification can be written as below: 
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∆𝐿𝑁𝐻𝑃𝐼𝑡 = 𝛼0 + ∑ 𝛼1𝑖

𝑚

𝑖=1
∆𝐿𝑁𝐻𝑃𝐼𝑡−𝑖 + ∑ 𝛼2𝑖

𝑛

𝑖=0
∆𝐿𝑁𝑈𝑁𝐸𝑀𝑡−𝑖 + ∑ 𝛼3𝑖

𝑛

𝑖=0
∆𝐿𝑁𝑅𝐸𝑅𝑡−𝑖

+ ∑ 𝛼4𝑖

𝑛

𝑖=0
∆𝐿𝑁𝐺𝐷𝑃𝑃𝐶𝑡−𝑖 + ∑ 𝛼5𝑖

𝑛

𝑖=0
∆𝐿𝑁𝐾𝐿𝑆𝐸𝑡−𝑖 + ∑ 𝛼6𝑖

𝑛

𝑖=0
∆𝐿𝑁𝐶𝑃𝐼𝑡−𝑖

+ 𝜂1𝐿𝑁𝑈𝑁𝐸𝑀𝑡−1 + 𝜂2𝐿𝑁𝑅𝐸𝑅𝑡−1 + 𝜂3𝐿𝑁𝐺𝐷𝑃𝑃𝐶𝑡−1 + 𝜂4𝐿𝑁𝐾𝐿𝑆𝐸𝑡−1

+ 𝜂5𝐿𝑁𝐶𝑃𝐼𝑡−1 + 𝜂6𝐿𝑁𝐻𝑃𝐼𝑡−1+휀𝑡 , 

               (3.2) 

 The hypothesis of ARDL can be written as below: 

 

     𝐻0: 𝜂1 = 𝜂2 = 𝜂3 = 𝜂4 = 𝜂5 = 0, (𝑛𝑜 𝑐𝑜𝑖𝑛𝑡𝑒𝑔𝑟𝑎𝑡𝑖𝑜𝑛 𝑒𝑥𝑖𝑠𝑡) 

𝐻1: 𝜂1 ≠ 𝜂2 ≠ 𝜂3 ≠ 𝜂4 ≠ 𝜂5 ≠ 0, (𝑐𝑜𝑖𝑛𝑡𝑒𝑔𝑟𝑎𝑡𝑖𝑜𝑛 𝑒𝑥𝑖𝑠𝑡) 

 

The null hypothesis is no cointegration exist while the alternative hypothesis is the 

cointegration exist. If the computed F-statistic is below the lower bound critical value, the 

null hypothesis of no cointegration cannot be rejected and therefore the long run 

cointegration relationship among the variables does not exist. Inversely, if the computed 

F-statistic is above the upper bound critical value, the null hypothesis of no cointegration 

can be rejected and therefore the long run cointegration relationship exist among the 

variables. 

 

3.3.3 Granger causality 

 Granger causality is a test used to detect the direction of the predictive causation 

term. In this study, the Granger causality test is employed to investigate the short run 

causality between the selected variables. Following Huang, Kao, and Chiang (2004), The 
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equation of VAR granger causality can be written as below: 

𝑋𝑡 =  ∑ ∝𝑖

𝑛

𝑖=1

𝑌𝑡−𝑖 + ∑ 𝛽𝑗

𝑛

𝑗=1

𝑋𝑡−𝑗 + 𝜇1𝑡, 

               (3.3) 

where X is the dependent variables and Y is the independent variables.  

 

The hypotheses are shown as below: 

 

𝐻0: 𝛽𝑗 = 0,  where j = 1, 2, . . , n 

The independent variables do not granger cause the dependent variables. 

 

𝐻𝑎: 𝛽𝑗 ≠ 0, where j = 1, 2, . . , n 

The independent variables granger cause the dependent variables. 

 

If the p value of the 𝑋2 test statistic is greater than the level of significant (α), we 

do not reject the null hypothesis. Inversely, if p value is smaller than the level of significant 

(α), we reject the null hypothesis. 

 

3.4 Concluding Remarks 

In conclusion, every test applied in this study has its own advantages and purpose. 
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The tests applied in this study are Unit Root Test, ARDL bound test, and Granger 

Causality test. Besides, all the data and variables adopted are based on the valid reasons 

and supported by previous studies.  
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CHAPTER FOUR 

EMPIRICAL FINDINGS 

4.0 Introduction 

 Some tests and models were employed to analyze the long run and short run 

relationship between the selected determinants such as GDP per capita, consumer price 

index, unemployment rate, stock market price, population, and real effective exchange 

rate with the housing price in Malaysia. The tests and models included are such as 

Augmented Dickey-Fuller (ADF) Unit Root test, Autoregressive Distributed Lag model 

(ARDL), Ordinary Least Square (OLS), and Granger causality model. This chapter is 

organized as below. Section 4.1 provides Unit Root test results. Section 4.2 presents the 

Autoregressive Distributed Lag (ARDL) Bound Test results. Section 4.3 offers the 

Granger causality test results. Section 4.4 presents the conclusion. 

 

4.1 Unit Root Test results 

Table 4.1 shows the result of Augmented Dickey-Fuller (ADF) unit root test by using 

time series quarterly data from 2000 to 2010. The advantage of using quarterly data 

instead of using yearly data is it has larger number of observation which could enhance 

the number of degree of freedom (Barot & Yang, 2002). The main purpose of using unit 

root test is to check the order of integration and test the stationary of the selected variables 

whether they are integrated in level, I(0) or at first difference, I(1). Besides, Srinivasan, 
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Santhosh, and Ganesh (2012) further emphasized that the unit root test could ensure the 

I(2) variable is not included because the computed F-statistics provided by Pesaran, Shin, 

and Smith (2001) which is only valid when the variables is stationary in I(0) or I(1). In 

the test, all of the variables in level form are first tested with trend and intercept and the 

test include the intercept only in first difference if the variable is not stationary in level. If 

the probability value of the trend component is more than 10%, then it means the trend is 

not significant and so there is no need to include it in the estimation. As such, the variable 

would be tested with intercept only in the level and intercept in the first difference. The 

rejection rules for ADF test is to reject null hypothesis when the computed t-statistic is 

larger than the critical value in magnitude at the significant level. If the null hypothesis is 

rejected, the variable is stationary (does not contain unit root). Conversely, if the computed 

t-statistic is smaller than the critical value in magnitude, the null hypothesis would not be 

rejected and therefore the variable is non-stationary (contains a unit root). 

 

From the result as shown in Table 4.1, the ADF shows that all of the variables is either 

integrated in order I(0) and I(1) with the exception of LNPOP, which is not I(0) or I(1) 

variable. For the variable LNHPI, it does not have trend in level. Now, the t statistic for 

intercept is -1.1784, which is smaller than the critical value in magnitude. Thus, the null 

hypothesis could not be rejected and LNHPI contains a unit root. After proceed to first 

differencing, the t statistic for LNHPI is -7.3313, which is greater than the critical value 
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in magnitude. Therefore, the null hypothesis could be rejected at 1% significant level and 

it could be concluded that the LNHPI is stationary after first differencing at I(1) at 1% 

significant level. Hence, it is an I(1) variable.  

 

Besides, the t statistic for LNCPI, LNGDPPC, and LNPOP are -2.5875, -1.8102, and 

1.6480 respectively, which is smaller than the critical value in magnitude for each of the 

variables. Therefore, the null hypothesis could not be rejected and therefore it can be 

conclude that the variable LNCPI, LNGDPPC, and LNPOP are non-stationary at level. 

After proceed to first differencing, the t statistic for variable LNCPI and LNGDPPC are -

5.1647 and -4.1944, which is greater than the critical value in magnitude. Therefore, the 

null hypothesis could be rejected at 1% significant level and it could be concluded that 

the LNCPI and LNGDPPC are stationary at first differencing. However, the t statistic for 

variable LNPOP is 0.3090, which is smaller than the critical value. Therefore, the null 

hypothesis is still could not be rejected. So, the LNPOP is not an I(0) or I(1) variable. 

 

Apart from that, the t statistic for the variable LNKLSE and LNRER are -3.6824 and 

-3.6622 respectively, which is bigger than the critical value in magnitude. Therefore, the 

null hypothesis could be rejected at the 5% significant level and thus it can be concluded 

that these two variables are stationary at level. After proceed to first differencing, the t 

statistic for variable LNKLSE and LNRER are -4.3743 and -3.9741 respectively, which 
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are greater than the critical value in magnitude. Therefore, it can be concluded that these 

two variables are stationary in first difference. 

 

For the variable LNUNEM, the t statistic is -5.4165, which is bigger than the critical 

value in magnitude. Therefore, the null hypothesis could be rejected at the 1% significant 

level and thus it can be conclude that it is stationary in level.
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Table 4.1: ADF Unit Root Tests 

Test Statistics  

Intercept Trend and Intercept   None   Intercept   None    Intercept 

Levels      First Difference      Second Difference 

LNHPI  -1.1784(0)  -----     -7.3313(0)***   -----    -----     ----- 

CV 1%  -3.5924 5% -2.9314 10% -2.6039  1% -4.1923 5% -3.5207 10% -3.1912 

  

LNCPI   -----   -2.5875(1)   -----    -5.1647(0)***   -----     -----  

CV 1% -4.1923 5% -3.5207 10% -3.1912  1% -3.5966 5% -2.9331 10% -2.6048 

  

LNUNEM  -5.4165(1)*** -----     -----    -----      -----     ----- 

CV 1% -3.5966 5% -2.9331 10% -2.6048  1% -4.2050 5% -3.5266 10% -3.1946 

 

LNGDPPC  -----   -1.8102 (5)   -----    -4.1944(4)***   -----     -----  

CV  1% -4.2191 5% -3.5330 10% -3.1983  1% -3.6155 5% -2.9411 10% -2.6090 

 

LNKLSE  -----   -3.6824(1)** -----     -4.3743(0)***   -----     ----- 

CV 1% -4.1923 5% -3.5207 10% -3.1912  1% -3.5966 5% -2.9331 10% -2.6048 

 

LNRER  -----    -3.6622(1)**  -----    -3.9741(0)***   -----     ----- 

CV 1% -4.1923 5% -3.5207 10% -3.1912  1% -3.5966 5% -2.9331 10% -2.6048 

 

LNPOP  -----    1.6480(9)   -----    0.3090 (7)    -----     -1.7337(6) 

CV 1% -4.2528 5% -3.5484 10% -3.2070  1% -4.2050 5% -3.5266 10% -3.1946  1% -3.6329 5% -2.9484 10% -2.6128 

Note: LHPI = log of house price index, LCPI = log of consumer price index; LUNEM = Log of unemployment rate; LGDPPC = log of gross domestic 

product per capita; LKLSE = log of Kuala Lumpur Stock Exchange; LREER = log of real effective exchange rate; LPOP = log of population. ***, **, and 

* show significant level at 1%, 5%, and 10% respectively. The value in the bracket () shows the lag length
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4.2 Autoregressive Distributed Lag (ARDL) Bound Test 

Since the results in ADF unit root test is mixture with both I(0) and I(1), it is not 

readily to employ Johansen procedure and Enger Granger because it does not meet the 

condition where all of the variables must I(1) (Choong, Yusop, & Liew, 2005; Long & 

Samreth, 2008; Sari & Soytas, 2009; Mohsen & Ng, 2002; Samreth, 2008). Therefore, 

the Autoregressive Distributed Lag (ARDL) bound test would be employed in this 

study because it does not required all the variables must be integrated of the same 

order. In other words, it could eliminates the uncertainty of different order of 

integration (Choong, Yusop, & Liew, 2005; Altinay, 2007; Wang, 2009; Long & 

Samreth, 2008). Besides, the ARDL test has the ability to detect the long run 

relationships (Wang, 2009). Furthermore, it is suitable for small sample size study in 

which Johansen procedure and Engle Granger are not reliable for it (Choong, Yusop, 

& Liew, 2005; Altinay, 2007; Wang, 2009; Long & Samreth, 2008). 

 

According to Srinivasan et al. (2012), the first step before proceed to ARDL bound 

testing approach is test the existence of long run relationship among the variables by 

F-test based on Ordinary Least Square (OLS). There are 44 observations from year 

2000 to 2010 by using quarterly data. Since the observations number is in between 30-

80, this study would apply the critical value for small sample size which was 

developed by Narayan (2007).  
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Before proceed to cointegration test, this study employed Hendry’s “general to 

specific” approach to determine the different lags for each variables in the ARDL 

model. The objective of this procedure is to check the suitability and the adequacy of 

the selected parsimonious model and eliminate the irrelevant variables. According to 

Brooks (2008), the statistical consequences from excluding relevant variables are 

usually considered more serious than those from including irrelevant variables. 

Furthermore, it also aimed to get the optimal and appropriate lag length for each of the 

variables.  

 

This study included number of 4 lags for each variables when proceed to Ordinary 

Least Square (OLS). The estimated model is given in appendix. From the results as 

shown in Appendix, the statistical irrelevant or insignificant variables are eliminated 

from the test gradually in order to end up with a parsimonious model. Table 4.2 shows 

the diagnostic checking for the estimated ARDL Model based on Ordinary Least 

Square (OLS). The final model passed all the diagnostic test which are the serial 

correlation LM test, Ramsey Reset test, Normality test, and Heteroscedasticity. The 

probability of these test are 44.6%, 36.8%, 49.4%, and 65.9% respectively. All of these 

test are greater than the 10% significance level and therefore there is no serial 

correlation problem, no misspecification in the functional form, and no 

Heteroscedasticity problem. Finally, the Normality test is able to confirm the normality 

of residuals. 



79 
 

Table 4.2 Diagnostic Checking for ARDL Model 

Serial Correlation LM Test:          3.7118 (0.446) 

Ramsey Rest Test:            0.8092 (0.368) 

Normality Test:             1.4100 (0.494) 

Heteroscedasticity:            0.1947 (0.659) 

Note: The p-value is showed in the bracket. The LM test is test for serial correlation. The Ramsey Rest 

is test for Functional Form. The Normality test is test for skewness and kurtosis of residuals. The 

Heteroscedasticity is test for Constant variance. The critical value is 10% significant level. 

 

Besides, this study also employed the Cumulative Sum (CUSUM) and 

Cumulative Sum of Square (CUSMQ) to check the stability of the parameters. The 

results of both of the CUSUM and CUSMQ are shown in Figure 4.  

  

 From the Figure 4.4, both of the test show that the parameters are stable because 

the plots of both of the test are within the 5% significant level. This mean all of the 

parameters are stability in 5% significant level. 
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Figure 4.4: CUSUM and CUSMQ Test Result 

 

 

 

 

After confirming from the diagnostic checking that the ARDL Model passed all 

the tests, the F-test would now be employed to examine the cointegration relationship 

among the variables (Srinivasan et al., 2012). The F-test by OLS would be tested based 

on the Equation 4.1. The equation is written as below: 
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∆𝐿𝑁𝐻𝑃𝐼𝑡 = 𝛼0 + ∑ 𝛼1𝑖

𝑚

𝑖=1
∆𝐿𝑁𝐻𝑃𝐼𝑡−𝑖 + ∑ 𝛼2𝑖

𝑛

𝑖=0
∆𝐿𝑁𝑈𝑁𝐸𝑀𝑡−𝑖 + ∑ 𝛼3𝑖

𝑛

𝑖=0
∆𝐿𝑁𝑅𝐸𝑅𝑡−𝑖

+ ∑ 𝛼4𝑖

𝑛

𝑖=0
∆𝐿𝑁𝐺𝐷𝑃𝑃𝐶𝑡−𝑖 + ∑ 𝛼5𝑖

𝑛

𝑖=0
∆𝐿𝑁𝐾𝐿𝑆𝐸𝑡−𝑖 + ∑ 𝛼6𝑖

𝑛

𝑖=0
∆𝐿𝑁𝐶𝑃𝐼𝑡−𝑖

+ 𝜂1𝐿𝑁𝑈𝑁𝐸𝑀𝑡−1 + 𝜂2𝐿𝑁𝑅𝐸𝑅𝑡−1 + 𝜂3𝐿𝑁𝐺𝐷𝑃𝑃𝐶𝑡−1 + 𝜂4𝐿𝑁𝐾𝐿𝑆𝐸𝑡−1

+ 𝜂5𝐿𝑁𝐶𝑃𝐼𝑡−1 + 휀𝑡 + 𝜂6𝐿𝑁𝐻𝑃𝐼𝑡−1, 

(4.1) 

where, LNHPI is log of housing priec index, LNUNEM is log of unemployment rate, 

LNRER is log of real exchange rate, LNGDPPC is log of gross domestic product per 

capita, LNKLSE is log of KLSE, LNCPI is log of consumer price index. The result of 

the Ordinary Least Square is shown in Table 4.3.  

 

Table 4.3 Ordinary Least Square Estimation results 

Dependent variable: DLNHPI    

         Coefficient   t-statistic (Probability) 

∆𝐷𝐿𝑁𝑈𝑁𝐸𝑀 (−3)     -0.0073     -0.4337 (0.6682) 

∆𝐷𝐿𝑁𝑅𝐸𝑅(−1)      -0.0108     -0.1468 (0.8844) 

∆𝐷𝐿𝑁𝐺𝐷𝑃𝑃𝐶 (−4)     -0.0678     -1.0598 (0.2994) 

∆𝐷𝐿𝑁𝐾𝐿𝑆𝐸        0.0365      1.1618 (0.2563) 

∆𝐷𝐿𝑁𝐶𝑃𝐼 (−1)       0.1352      0.4558 (0.6525) 

𝐿𝑁𝐻𝑃𝐼 (−1)       0.0801      0.7147 (0.4814) 

𝐿𝑁𝑈𝑁𝐸𝑀 (−1)       0.0052      0.1896 (0.8512) 

𝐿𝑁𝑅𝐸𝑅 (−1)       0.0279      0.4824 (0.6337) 

𝐿𝑁𝐺𝐷𝑃𝑃𝐶 (−1)      -0.0458     -0.9281 (0.3623) 

𝐿𝑁𝐾𝐿𝑆𝐸 (−1)      -0.0168     -0.8560 (0.4001) 

𝐿𝑁𝐶𝑃𝐼 (−1)       -0.0129     -0.0941 (0.9258) 

Note: The p-value of the variables are shown in the (). The asterisks (*, **, ***) indicate the 1%, 5%, 

and 10% significant level respectively. 

 

This study included six variables including dependent variable which are house 

price index, unemployment rate, real Exchange rate, GDP per capita, KLSE, and 

consumer price index. The hypothesis of the test can be written as below: 
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     𝐻0: 𝜂1 = 𝜂2 = 𝜂3 = 𝜂4 = 𝜂5 = 𝜂6 = 0, (𝑛𝑜 𝑐𝑜𝑖𝑛𝑡𝑒𝑔𝑟𝑎𝑡𝑖𝑜𝑛 𝑒𝑥𝑖𝑠𝑡) 

𝐻1: 𝜂1 ≠ 𝜂2 ≠ 𝜂3 ≠ 𝜂4 ≠ 𝜂5 ≠ 𝜂6 ≠ 0, (𝑐𝑜𝑖𝑛𝑡𝑒𝑔𝑟𝑎𝑡𝑖𝑜𝑛 𝑒𝑥𝑖𝑠𝑡) 

                     (4.2) 

 

The null hypothesis is no cointegration exist while the alternative hypothesis is 

the cointegration exist. Follow the critical value as proposed by Narayan (2007), if the 

computed F-statistic is below the lower bound critical value, the null hypothesis of no 

cointegration cannot be rejected and therefore the long run cointegration relationship 

among the variables does not exist. Inversely, if the computed F-statistic is above the 

upper bound critical value, the null hypothesis of no cointegration can be rejected and 

therefore the long run cointegration relationship exist among the variables. 

  

 Based on the result in Table 4.4, the F-statistic of the wald test is 2.3261. 

Following the critical value as proposed by Narayan (2007), the critical value of lower 

bound and upper bound in 1% significant are 4.030 and 5.598 respectively. The critical 

value of lower bound and upper bound in 5% significant are 2.922 and 4.268 

respectively and 2.458 and 3.647 respectively in 10% significant level. Nevertheless, 

the result shows that the computed F-statistic could not reject the null hypothesis 

where the cointegration relationship does not exist among the variables. Therefore, the 

null hypothesis could not be rejected and there is no long run cointegration relationship 

exist because the computed F-statistic is smaller than the lower bound.  
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Table 4.4 Wald Test F-statistic Based on ARDL Bound Test Result 

 F-statistic      Critical Values       Significan 

 2.3261     Lower Bound I(0) Upper Bound I(1)     level 

         4.030    5.598     1%  

         2.922    4.268     5% 

          2.458    3.647    10% 

Note: The critical values for the bound test are taken from Narayan (2007), n=45, k=5, Case III: 

Unrestricted intercept and no trend. The asterisks (*, **, ***) indicate the 1%, 5%, and 10% significant 

level respectively. 

 

4.3 Granger Causality 

Since the cointegration result is confirmed that there is no cointegration 

relationship exist among the variables, the Granger Causality test would be employed 

to examine the short run causality relationship between the housing price index and 

other variables (Granger, 1986). The null hypothesis of the Granger causality test is 

the independent variable does not Granger cause the dependent variable. Conversely, 

the alternative hypothesis is the independent variable does Granger cause the 

dependent variable. The results of the Granger causality is shown in Table 4.5 and the 

summary of the results is shown in Figure 4.3 

 

From the results, when Housing Price Inex (LNHPI) is taken as dependent 

variables, only Consumer Price Index (LNCPI) would Granger cause LNHPI with the 

probability of 0.0333. Since the probability of the variable LNCPI is only 3.33%, the 

null hypothesis that the LNCPI does not Granger cause LNHPI can be rejected because 

the probability value is smaller than 5% significant level. Therefore, the LNCPI could 

affect LNHPI in the short run. Moreover, the result shows there is only unidirectional 
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from LNCPI to LNHPI. This result is consistent with the finding of Lee (2009) and 

Meidani et al. (2011) that inflation would Granger cause the housing price index at the 

national level. 

 

However, this study finds that the LNHPI is affected by LNUNEM, LNRER, 

LNGDPPC, LNKLSE, and LNCPI because the probability value of these variables are 

62.67%, 33.62%, 16.17%, 44.21%, and 86.88% respectively. All of the probabilities 

are greater than the 10% significance level and therefore the null hypothesis of 

Independent variable does not Granger cause dependent variables could not be 

rejected. In other words, the LNHPI is not directly affected by these variables in the 

short run.  

 

 When unemployment rate (UNEM) is taken as dependent variables, the result 

shows that only KLSE would Granger cause the unemployment rate with the 

probability of 0.0122 and other variables does not Granger cause unemployment rate.  

 

On the other hand, when real exchange rate (RER) is taken as dependent variables, 

the KLSE and consumer price index would Granger cause the real exchange rate with 

the probability of 0.0080 and 0.0214 respectively. The result is consistent with the 

finding of Meidani et al. (2011) that there is no causality between the housing price 

index and real exchange rate.  
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 When the gross domestic product per capita (GDPPC) is taken as dependent 

variables, the unemployment rate and KLSE would Granger cause the GDPPC with 

the probability of 0.0534 and 0.0120 respectively. However, this study finds that the 

KLSE is not Granger caused by any other variables in this study because all of the 

variables have the probability of greater than 10%.  

 

 Besides, when consumer price index (CPI) is taken as dependent variables, only 

unemployment rate and real exchange rate would Granger cause the CPI with the 

probability of 0.0546 and 0.0004 respectively. 

 

Table 4.5 Granger Causality 

Dependent Variables      𝜒2 𝑆𝑡𝑎𝑡𝑖𝑠𝑡𝑖𝑐 (p-value) 

LNHPI LNUNEM  LNRER  LNGDPPC  LNKLSE  LNCPI 

LNHPI   -  3.5130  1.6840  0.6505  3.9011       6.8032** 

      (0.1727)  (0.4380)  (0.7260)  (0.1422)     (0.0333) 

 

LNUNEM   0.9346 -   2.0794  2.3988  8.8196**  0.2392 

    (0.6267)    (0.3536)  (0.3014)  (0.0122)  (0.8873) 

                

LNRER   2.1798 1.5863  -   1.1268  9.6547***     7.6881** 

    (0.3363) (0.4524)     (0.5696)  (0.0080)  (0.0214) 

                  

LNGDPPC   3.6440 5.8607*  0.4179  -   8.8375**  0.6210 

    (0.1617) (0.0534)  (0.8114)     (0.0120)  (0.7331)

         

LNKLSE   1.6326 0.5281  2.3673  0.4801  -   3.8744 

    (0.4221) (0.7679)  (0.3061)  (0.7866)     (0.1441) 

 

LNCPI   0.2812 5.8206*  15.7779*** 4.5077  2.4845  - 

    (0.8688) (0.0546)  (0.0004)  (0.1050)  (0.2887) 

              

Note: ***,**, and * represents the 1%, 5%, and 10% significant level.  
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On the other hand, there are indirect causality relationships among the dependent 

variables. Since the LNHPI is Granger caused by LNCPI, there are three variables 

would indirectly cause the LNHPI. They are unemployment rate, real exchange rate, 

and KLSE because these three variables would Granger cause the LNCPI. From Figure 

4.3, it is clearly shown that the LNUNEM and LNRER would directly Granger cause 

the LNCPI while the KLSE would indirectly cause CPI because it only Granger cause 

the LNUNEM.  

 

Figure 4.3: Summary of Granger Causality Result 

                   

                   

                   

                   

                   

                   

 Note:    denotes causes in the Granger sense. 

 

4.4 Conclusion 

 The results obtained in this study indicated that there is no long run relationship 

among the selected variables such as Housing Price Index, Unemployment rate, Real 

Exchange Rate, GDP per Capita, KLSE, and Consumer Price Index. Besides, the 

LNHPI 

LNKLSE 

LNGDPPC 

LNUNEM 

LNRER LNCPI 
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population has been taken out from the test because it is I(2) variable. In the Granger 

causality test, this study found that only CPI would directly Granger cause the HPI 

and there is only unidirectional exist between CPI and HPI. However, there are three 

variables that would indirectly Granger cause the HPI. They are LNUNEM, LNRER, 

and LNKLSE. Moreover, this study also found that HPI does not Granger cause any 

other selected variables in this study.  
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CHAPTER FIVE 

CONCLUSION 

 

5.0 Introduction   

The purpose of this study is to investigate the cointegration and causality 

relationships between the selected variables such as unemployment rate, GDP per 

capita, real exchange rate, KLSE, and Consumer Price Index with the housing price in 

Malaysia from 2000 to 2010. The methodology used in this study are Augmented 

Dickey-Fuller (ADF) Unit Root test, Autoregressive Distributed Lag (ARDL) and 

Granger Causality test. Besides, this study follow Hendry’s “General to Specific” 

approach to find out the relevant lag length for each of the variables in the ARDL 

procedure. This chapter contain the summary of limitation and recommendation of 

this study. This chapter would be organized as below. Section 5.1 presents the 

summary of findings of this study. Section 5.2 contains the policy recommendation of 

this study. Section 5.3 offers the limitations of this study. Section 5.4 gives the 

suggestion of this study and section 5.5 presents the concluding remarks of this study.  

 

5.1 Summary of Findings 

 The first step of the testing procedure is conduct a unit root test to check the order 

of integration and test the stationary of the selected variables. From the result, the ADF 

unit root test shows that the mixture of I(0) and I(1). Therefore, this study proceeds to 
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ARDL test because the ARDL test which does not require the all the variables to be 

integrated in the same order. In the Wald test, the result shows that there is no long run 

relationship exist among the variables because the cointegrating vectors does not exist 

in the Wald test. In other words, the computed F-statistic is below the lower bound 

critical value as proposed by Narayan (2007). Therefore, the null hypothesis of no 

cointegration exist cannot be rejected. 

 

In addition, this study finds that only Consumer Price Index (CPI) would Granger 

cause the Housing Price Index (HPI) in Malaysia and other variables does not Granger 

cause the HPI in Malaysia. In addition, there is only a unidirectional relationship 

between the CPI with the HPI in Malaysia. This results are inconsistent with the other 

researchers in previous studies such as Barot and Yang (2002), and Chen and Patel 

(1998) that unemployment rate, GDP per capita, KLSE, Consumer Price Index, and 

Real Exchange Rate would cause the Housing Price Index. However, there are three 

variables that would indirectly cause the HPI. They are unemployment rate, real 

exchange rate and KLSE. Nevertheless, this study also finds that the KLSE has no 

causality relationship with the other variables. In other words, the KLSE is 

independent and no variables considered here could Granger cause it.   

 

5.2 Policies Recommendation  

Since this study found that CPI is the only variable would Granger cause and have 
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the positive relationship with the HPI in Malaysia, the government should monitor the 

CPI properly because the higher the CPI, the higher the HPI. This is because when the 

CPI increased, the materials to build house would increase too. This could cause the 

HPI to hike due to the increases of cost of production.  

 

Besides, the government also should pay attention to the variables that would 

indirectly cause the HPI such as unemployment rate, real exchange rate, and KLSE. 

Among the three variables, the KLSE will affect unemployment rate and thus affect 

the HPI. Therefore, the government should monitor the stock market to reduce the 

unemployment rate. The unemployment rate has the damaging effects to the economy, 

the government should not let the unemployment rate to increase in order to reduce 

the CPI. Therefore, the governments should monitor the unemployment rate.  

 

5.3 Limitation of Study 

This study has its limitation. It only includes the macroeconomic variables to 

examine the housing price in Malaysia. In fact, the housing price is also determined 

by other factors such as location, geography, and the type of materials used to build a 

house. Therefore, for future research, the variables related to these factors could be 

included in the study. 

 

Besides, since the Malaysia has 13 different states and 3 territories, the level of 
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development of each states are different too. However, the housing price index in 

Malaysia is calculated in the context as a whole. Therefore, the states that have lesser 

development such as Sarawak should have lesser HPI if compared to he developed 

states like Kuala Lumpur. Hence, the future studies could include individual states in 

Malaysia. 

 

5.4 Concluding Remarks 

Overall, the objectives of this study have been achieved because both of the 

cointegration and causality test have been employed to examine the cointegration and 

causality relationship among the selected variables. The results show that there is no 

long run relationship between the selected variables with the housing pgirice index in 

Malaysia. However, this study finds that there is short run relationship running from 

the consumer price index to the housing price index in Malaysia.  
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Appendix 

                       Ordinary Least Squares Estimation                        

Dependent variable is DLNHPI                                                   

39 observations used for estimation from 2001Q2 to 2010Q4                      

Regressor              Coefficient        Standard Error           T-Ratio[Prob]  

 INPT                     .0078299           .0051197              1.5294[.161]  

 DLNHPI(-1)                -.34798             .31673              -1.0987[.300]  

 DLNHPI(-2)                 .12693             .31489              .40309[.696]  

 DLNHPI(-3)               -.041724             .45647             -.091405[.929]  

 DLNHPI(-4)               -.085811             .37259              -.23031[.823]  

 DLNUNEM                -.077461           .044625            -1.7358[.117]  

 DLNUNEM(-1)              -.072230            .053732            -1.3443[.212]  

 DLNUNEM(-2)              -.038322            .048195            -.79514[.447]  

 DLNUNEM(-3)              -.055124            .044018            -1.2523[.242]  

 DLNUNEM(-4)              -.019780            .039837            -.49652[.631]  

 DLNRER                    .099351            .14073             .70597[.498]  

 DLNRER(-1)                .042606             .20727             .20556[.842]  

 DLNRER(-2)                 .14274             .18842             .75759[.468]  

 DLNRER(-3)                .099325             .21377             .46463[.653]  

 DLNRER(-4)                .085208             .18325             .46499[.653]  

 DLNGDPPC                 .0076668            .48631           .015765[.988]  

 DLNGDPPC(-1)              .040248             .22275            .18069[.861]  

 DLNGDPPC(-2)             -.047132             .20667            -.22806[.825]  

 DLNGDPPC(-3)             -.051916             .20229            -.25664[.803]  

 DLNGDPPC(-4)             -.088040             .47700            -.18457[.858]  

 DLNKLSE                  -.065374            .050021            -1.3069[.224]  

 DLNKLSE(-1)               .054173            .046932             1.1543[.278]  

 DLNKLSE(-2)             -.0086510            .064027            -.13512[.895]  

 DLNKLSE(-3)              -.024524            .055413            -.44256[.669]  

 DLNKLSE(-4)              -.049519            .066972            -.73939[.479]  

 DLNCPI                   -.16546             .49526             -.33409[.746]  

 DLNCPI(-1)                -.80248             .58355             -1.3752[.202]  

 DLNCPI(-2)                -.51435             .99899             -.51487[.619]  

 DLNCPI(-3)                 .43791             1.2297             .35611[.730]  

 DLNCPI(-4)                -.10696             .63993            -.16714[.871]  

******************************************************************************* 

 R-Squared                  .72521   R-Bar-Squared                  -.16020  

 S.E. of Regression          .0048345   F-stat.    F( 29,   9)    .81906[.679]  

 Mean of Dependent Variable  .0042387   S.D. of Dependent Variable    .0044883  

 Residual Sum of Squares     .2103E-3   Equation Log-likelihood       181.2025  

 Akaike Info. Criterion      151.2025    Schwarz Bayesian Criterion    126.2491  

 DW-statistic                1.5605                                           

******************************************************************************* 


