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The real estate investment is growing and become more important investment 

for  many  reasons.  Institutional  and  individual  investors  demand  assets  with  low 

correlation  to  diversify  their  risk  and  improve  their  investment  performance.  The 

accelerating  trend  of  aging  population  in  many  countries  demands  a  safer  and  more 

stable income producing investment vehicles.    

In practice, real estate investment could be done directly through the purchase 

of  real  properties  or  indirectly  through  the investment  of  real  estate  securities  in 

capital  market  such  as  property  funds  or Real  Estate  Investment  Trusts  (REITs). 

However, the second way provides more flexibility to investors.  

The  investment  in  capital  market  allows  small  investors  with  less  capital  to 

participate in real estate investment and creates liquidity for investors. Meanwhile, the 

capital market helps real estate developers to mobilize funds for their projects. Funds 

could be mobilized from both domestic and foreign investors to support the growth of 

countries, especially developing countries which have limited capital. 

This  research  focuses  on  the  performance  of  the  investment  in  real  estate 

securities  in  both  primary  and  secondary  markets.  Equity  Real  Estate  Investment 

Trusts and property funds are used to represent the real estate securities because they 

raise funds from investors to invest in real estate for the rent and price appreciation of 

underlying real properties and distribute most of the profits back to investors.  

The objective of this research is to investigate the bond characteristic of real 

estate investment securities by examining the IPO impact on the investment performance 
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in  the  primary  market  and  micro-  and  macro-  factor  effects  on  the  investment 

performance in secondary market. Besides, this research use Cox, Ingersoll, and Ross 

(CIR) model which is the stochastic model used in building term structure of interest 

to test whether the long-term holding period return of real estate securities reflect the 

ground assumption in the similar way as bond instruments. 

Understanding the performance of real estate securities is crucial. The findings 

of  this  research  are  very  useful  in different  ways.  Investors  will  know  what 

information  is  relevant  to  the  investment  return  of  real  estate  securities  and  can  use 

this  knowledge  to  improve their  investment  performance.  Consequently,  more 

investors  would  participate  in  trading  of  these  securities,  and  real  estate  developers 

would be able to raise funds easier and at the appropriate cost. In addition, investors’ 

wealth will be created sustainably and the economic expansion will go on smoothly.  
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CHAPTER 1 

 

INTRODUCTION 

 

1.1  Generality of Real Estate Investment in Capital Market 

 

Real estate or real property investment has been attractive to many investors 

for  a  long  time  because  it  provides  rather  stable  interim  cash  flows  for  investors’ 

living  during  the  investment  horizon.  Besides,  the  high  price  appreciation  of  real 

properties  in  some  period  could  make  investors’  wealth  increase  rapidly.  Many 

investors use real property investment to support their living after retirement. 

Unfortunately,  the  direct  investment  in real  properties  is  limited  to  a  small 

group  of  investors  for  at  least five  reasons.  First,  the  investment  requires  a  lot  of 

money.  Hence,  investors  must  be  rich  enough.  Otherwise,  investors  have  to  borrow 

money from financial institutions and commit their life for the long-term burden and 

the  monthly  payment.  That  means  investors’  credit  must  also  be  good  enough. 

Though the real properties is good collateral for borrowing, financial institutions are 

concerned about borrowers’ credit, especially, when economic condition is questionable. 

Second,  real  properties  are  low  liquid  assets.  Should  investors  need  money,  they 

might have to sell their real properties at unreasonably low price. Investors with low 

liquidity  risk  tolerance  level  have  to avoid  this  kind  of  investment.  Third,  the 

transaction  cost  for  trading  real  properties  is  very  high.  The  real  estate  agent’s 

commission  is  as  high  as  3%.  There  are  also  many  other  costs  for  transferring  title 

over the real properties, for example, withholding  tax,  stamp  duty,  specific  business 

tax,  and  transfer  tax.  Fourth,  the  investment  needs  operation  works  to  keep  the  real 

properties in good condition. Investors who could not stand for these tedious works, 

hence,  are  not  appropriate  for  real  estate investment.  Fifth,  there  is  restriction  for 

foreign  ownership  over  the  real  properties  in  most  countries.  For  example,  in 

Thailand, foreigners are allowed to buy condominium and not allowed to buy land.  
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The  advent  of  Real  Estate  Investment  Trust  (REIT)  after  Real  Estate 

Investment Trust Act was passed in 1960 provided investors the new opportunity for 

investment  in  real  property and  the  real  estate  through capital  market  began.  Under 

REIT  process,  trusts  invest  the  funds  raised  by  selling  shares  to  investors  in  real 

properties, mortgages or both and pay dividend at least 90% of their profit to investor. 

Technically, investors invest their money in real estate by using Equity REITs as the 

facilitators. 

In general, Real Estate Investment Trusts (REITs) are grouped into  

1)  Mortgage REITs which holds mortgage portfolio,  

2)  Equity REITs which holds real property portfolio for investment, and  

3)  Hybrid REITs which invest in both mortgages and real properties.  

The different underlying assets in REITs’ portfolios mean the difference in the 

revenue generating process. Based on the underlying assets in these REITs’ portfolio, 

the  investment  in  Equity  REIT  is  closest  to  the  direct  investment  in  real  estate.  

According  to  the  National  Association  of Real  Estate  Investment  Trusts  (NAREIT), 

Equity  REIT  contributed  about  90%  of  the total.  (The  data  is  from  the  National 

Association  of  Real  Estate  Investment Trusts  (NAREIT)  in  http://www.reit.com/ 

REIT101/REITFAQs/BasicsOfREITs.aspx  on September 1, 2012) 

There  are  many  benefits  which  investors  receive  from  the  REIT  investment 

over  the  direct  investment  in  real  estate.  REIT  investment  is  done  through  the 

purchase  of  shares  which  costs  less  money  than  the  purchase  of  real  estate  directly. 

Hence,  low  net-worth  investors  are  allowed  to  participate  in  the  investment.  Also, 

through the purchase of REIT’s shares, investors can participate in the investment of 

large-scale  properties  and  can  enjoy  more  risk  diversification  benefit  by  allocating 

funds to different Equity REITs with different underlying real properties. (See Figure 

1.1 for the diversity of Equity REITs available in the market.) Another benefit is that 

these  investors  do  not  have  to  do  the  operational  works.  The  trust  hires  skilled  and 

experienced professional REIT managers to do the work. Thus, with the trust’s work, 

investors can invest their money in real estate with minimum knowledge on real estate 

investment.  With  the  well-trusted  management  and  risk  diversification,  this  let 

individuals invest their money in real property with lower risk. In addition, the trading 

of  the  listed  REITs  in  the  exchange  market  provides  liquidity for  investors.  The 



3 

operating efficiency of capital market lowers the transaction cost when the assets are 

transferred  to  other  people. More  importantly,  information  available  for  investors  is 

transparent, trustable, and easily accessible because REITs are required, at minimum, 

to  make  regular  disclosure of  important  information  to  investors  in  quarterly  and 

annual financial reports under the Securities Exchange Commission’s rules.  

Another  form  of  real  estate  security  investment  which  is  very  similar  to  the 

investment in Equity REIT is the investment in property funds. Property funds are the 

alternative  securities  for Equity  REITs  in  Thailand.  Thailand  property  fund  is 

introduced  to  the  stock  exchange  of  Thailand  in  2003.  They  sell  shares  to  investors 

and invest the raised funds mostly in the real properties to be rent for income. Similar 

to  Equity  REIT,  property  funds’  invested  assets  are  real  properties.  Most  income  is 

from the rent and the properties’ price appreciation where, at least 90% of income is 

required to pay back to investors and investors can trade them like common stocks. In 

general, the basic attributes of property funds are the same as those of Equity REIT 

and  there  are  also  various  property  funds with  different  underlying  real  properties 

available  for  investors  (see  Panel  B  of  Figure  1.1)  which  help  investors  to  diversify 

their risk easily like in the case of Equity REIT. 

For real estate developer, the real estate securities in capital market provided 

them  with  another  source  of  capital.  The funding  from  these  securities  lowers  the 

developers’  dependency  on  the  funds  from  financial  intermediaries  such  as 

commercial banks. Big size real estate development becomes possible without the use 

of  syndicated  bank  loans.  Raising  funds  through  the  selling  of  real  estate  securities 

also  allows  developers  to  be  able  to  lower  their  financial  risk  from  higher  debt 

leverage  and  developers’  capital  will  not  be  locked  in  long  term  real  estate  project. 

Moreover,  the  securities  let  the  fund  shortage  countries  mobilize  funds  from  fund 

surplus countries to support the growth in real estate development sector which bring 

about  the  expansion  in  the  related  industries.  Therefore, the  growth  in  real  estate 

securities contributes to the growth of a country. 
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Panel A:  Listed U.S. REITs Based on Types of Underlying Real Properties as of  

                 July, 2012 

 

 

 

 

 

 

 

 

 

 

 

 

Panel B:  Listed Thailand Property Funds Based on Types of Underlying Real   

                Properties as of September, 2012 

 

 

 

Figure 1.1  Diversity of Real Estate Securities According to Types of Underlying  

                   Real Properties 

Source:  Thaipropertyfund, 2003-2011 and National Association of    

               Real Estate Investment Trusts (NAREIT), 2012a-c. 
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The figure shows the variety of underlying real properties which are owned by 

U.S.  real  estate  investment  trusts  (U.S.  REIT)  and  Thailand  property  funds.  These 

property types include office buildings, shopping centers, healthcare facilities, apartments, 

and others. Most of REITs and property funds invest in only one property type. 

To  investigate  the  investment  performance of  real  estate  securities  in  capital 

market, this study uses U.S. Equity REIT and Thailand property fund investments as 

proxies of real estate investment for the reason that they are very similar to real estate 

direct investment. 

 

1.1.1  Property Fund in Thailand 

Property  funds  in  Thailand  are  found under  the  old  Act,  Securities  and 

Exchange  Act  BE  2535.  They  are  required  to  be  closed-end  funds  and  must  have 

minimum  capital  of  500  million  baht.  Property  funds  are  required  to  hold  real 

properties of at least 75% of their net asset value. They are allowed to invest in both 

leasehold  and  freehold  real  estate  project,  however,  the  construction  of  these  real 

property projects must be completed at least 80% or more, and the real property must 

be located in Thailand. Thus, most of property funds’ income is fundamentally from 

the rent of their real properties. The price appreciation of the invested real properties 

adds to property funds’ return. Nevertheless, property funds are required to hold these 

real properties at least one year after the purchase and are not allowed to invest in the 

dormant  land.  In  practice,  property  funds usually  buy  real  properties  and  hold  them 

for long term. Their investment purpose is to receive rent income, but not to speculate 

for the gain on real estate’s price appreciation.  

Under  the  old  act,  property  funds  are  regulated  to  be  less  flexible  than  Real 

Estate Investment Trust in some aspects. Their debt leverage is capped at maximum 

10% of their net asset value, their major shareholder’s ownership is limited not more 

than  one  third  of  the  total  outstanding  shares  (investment  units),  and  their 

management  must  be  sent  from  the  asset  management  companies  which  established 

the fund. The similarity and differences between property fund and Equity REIT are 

summarized in Table 1.1. 
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Table 1.1  Summary of Important Characteristics of U.S. Real Estate Investment                  

                  Trust (U.S. REIT) and Thailand Property Fund 

 

 U.S. REIT* Thailand Property Fund 

Structure Trust Closed-end mutual fund 

Assets At least 75% of a REIT's assets 

must consist of real estate assets 

such as real property or loans 

secured by real property 

In real property or 

leasehold rights in real 

property for at least 75% 

of NAV 

Leverage No restriction Not more than 10% of 

NAV 

Liquidity Trade in the organized 

exchange, mostly listed in 

NYSE  

Trade in the Stock 

Exchange of Thailand 

(SET) 

Investors Holding 

Restriction  

 5 or fewer individuals cannot 

own more than 50% of the 

value of the REIT's stock 

A group of investor shall 

not hold more than 1/3 of 

the total investment units 

sold 

Management  Typically self advised and self 

managed 

A licensed mutual fund 

management company 

 

Transaction Cost  Brokerage fee like for trading 

common stock 

Brokerage fee like for 

trading common stock 

Tax Tax-exempt if distribute at least 

90% of taxable income to 

investors 

Tax-exempt if distribute at 

least 90% of net profit to 

investors 

Dividend Payment ≥ 90% of net profit ≥ 90% of net profit 

 

Source:  National Association of Real Estate Investment Trusts (NAREIT), 2012 and 

     Securities and Exchange Commission Thailand, 2012. 

Note:  *Publicly Traded REIT 
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Table  1.1  compares  the  important  characteristics  of  U.S.  REIT  and  Thailand 

property fund. The comparison shows that U.S.REIT is more flexible than Thailand 

property fund mainly in the use of debt leverage, management, and the restriction of 

major shareholders’ ownership. 

 

1.1.2  Property Fund Initial Public Offering 

In  the  beginning,  an  asset  management  company  contacts  the  real  property 

owners  or  developers  who  would  like  to  raise  fund  through  property  fund  issuance. 

Based  on  the  information  at  the  time  this  paper  is  written,  after  the  real  property 

owners or developers are satisfied to sell their real property to the new property fund, 

the  initial  public  offering  (IPO)  process  starts.  Figure  2  shows  the  IPO  and  listing 

procedures  of  a  property  fund  steps  according  to  the  Stock  Exchange  of  Thailand. 

First,  the  asset  management  company  files  application  for  the  establishment  and 

public  offering  of  property  fund  to  the  Securities  and  Exchange  Commission  of 

Thailand. The important documents including the fund’s drafting prospectus, project’s 

details,  drafting  commitment  between  the  unit  holders  and  the  asset  management 

company,  report  of  appraiser,  drafting  contract  of  trustee  appointing,  letter  of 

application for the establishment and public offering of property fund, and etc. must 

be submitted for the approval.  If the fund to be established is a closed-end fund to be 

sold to public and all property fund’s requirements, for example, the project is at least 

80% completed, the fund’s investment is in real properties at least 75% of its net asset 

value,  and  etc.  are  met,  the  Securities and  Exchange  Commission  of  Thailand  will 

allows the fund to be established and offered to public.  

Next, the asset management company has to sell shares of property funds and 

bring them to be listed in the Stock Exchange of Thailand. These two processes could 

be done at the same time. While the asset management company applies for property 

fund  listing  with  the  Stock  Exchange  of Thailand,  it  can  start  the  public  offering 

process  of  the  property  fund.  If  all  documents  required  are  submitted  correctly,  the 

Stock  Exchange  of  Thailand  will  pre-approve  the  listing.  In  public  offering,  the 

investment  management  company  follows  the  same  process  like  selling  stocks  to 

public.  It  may  do  book  building  as  well.  The  offering  price  is,  then,  set  with  the 

subscription  dates.  The  offering  price  setting  process  might  vary  with  different 
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property funds. In the past, most property fund IPOs are usually offered at 10 Baht per 

unit. Each underwriter and sell agents will receive selling quota to distribute shares to 

investors. However, at least 25% of the IPO shares must be sold to small investors, 

another 25% must be sold to fund invested by small investors such as ordinary mutual 

funds,  then,  maximum  one  third  of  the  shares  could  be  distributed  to  the  project 

owner,  and  the  rest  could  be  sold  to  special  investors.  In  case  that  there  is 

oversubscription  or  under-subscription,  different  appropriate ways  could  be  used  to 

distribute  the  shares.  For  example,  the  oversubscribed  investors  may  be  allocated 

shares through lottery process. In case of under-subscription, the unsold shares might 

be distributed to some particular investors. If the fund could not raised enough money 

as  needed,  the  property  fund  establishment  could  be  canceled  or  the  asset 

management company can lower the fund’s investment in the real property projects. 

However, the fund’s capitalization must be worth at least 500 million Baht. Then, the 

names of those who can purchase the shares must be sent to the Stock Exchange of 

Thailand  and  the  real  listing  approval  could  be  done.  The  trading  of  the  property 

fund’s shares, then, could occur in 2 working days.  

After  listing  in  the  exchange,  the  trading  has  to  be  done  through  brokerage 

firms like common stock trading, and investors have to follow the Stock Exchange of 

Thailand’s trading regulations such as minimum price movement which are based on 

the recent trading price, the daily price limit at 30% of the previous closing price, and 

etc.  
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Figure 1.2  Listing Procedures for Investment Unit of Property Fund in Thailand 

Source:  Stock Exchange of Thailand: 2012b 

 

Figure  1.2  describes  the  procedures  to  bring  Thailand  property  fund  to  be 

listed in the Stock Exchange of Thailand. 

  Recently,  Thailand  is  in  the  process  of  introducing  REIT  to  replace  the 

property funds under the Trusts for Transactions in the Capital Market Act B.E. 2550 

(2007)  (Trust  Act).  The  new  REIT  will  bring  more  flexibility  to  the  real  estate 

security  in  Thailand  capital  market.  Major shareholder  will  be  able  to  hold  more 

proportion  of  shares,  the  minimum  debt  level  will  be  higher  and  the  management 

could  be  any  real  estate  experts  who  are  approved  by  the  Securities  Exchange 

Commission  of  Thailand.  After  the  introduction  of  REIT,  the asset  management 

company will not be allowed to launch new property funds but the existing property 

funds are still allowed to operate and trade in the market.    

                         

Asset Management Company 

All required Document Submission 

Start trading 

Securities and Exchange Commission of Thailand 

Apply for public offering 

Apply for listing 

Public Offering 

Pre-approval 

Share distribution report 
 In 2 working days 

Stock Exchange of Thailand 
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1.2  Statement of the Problem 
 

The  trend  of  moving  toward  an  aging society  in  Figure  1.3,  which  is  very 

clearly  shown  in  World  Population Ageing:  1950-2050  prepared  by  the  United 

Nation,  (The  details  could  be  downloaded  from  http://www.un.org/esa/population/ 

publications/worldageing19502050/) brought about the growth of the number of older 

people  in  all  group  of  countries  and  the  growth  of  savings  in  financial  institutions 

such as pension funds and life insurance companies. This trend, consequently, bring 

about more demand for safe and highly liquid instruments which provide stable and 

high interim cash flows such as long term bonds, equity REITs and property funds.  

 

Panel A  World Population’s Ageing Distribution 
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Panel B  More Developed Group’s Ageing Distribution 

 

 

 

 

 

 

 

 

 

 

 

 

 

Panel C  Less Developed Group’s Ageing Distribution 
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Panel D  Least Developed Group 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1.3  Ageing Distribution 

Source:  Population Division, DESA, United Nations, 2012. 

 

The figure reports the ageing distribution in the past and the estimated ageing 

distribution  in  the  future.  The  graph  in  Panel  A  shows  that  the  proportion  of  world 

population  with  60  years  old  and  older  increases  at  a  faster  speed.  Panel  B,  C,  D 

indicates that this ageing society trend occurs in every group of the countries (more, 

less,  and  least  developed  countries). The  proportion  of  old  population  of  more 

developed  group  is  highest  while  the  proportion  of  old  population  of  the  least 

developed group is lowest.  

However,  the  dependence  on  debt  investment  alone  is  dangerous.  Pepinsky 

(2010)  indicates  that  a  part  of  the  global  crisis  is  partially  related  to  the  use  of  too 

much  debt  in  household  level  and  financial  sectors.  Also,  the  European  countries 

which face financial crisis are all with high debt level, the estimated gross government  

debt  to  gross  domestic  product  as  of  April  2012  are  113%  for  Ireland  ,  112%  for 

Portugal, 79% for Spain, and 153% for Greece. (The figures are the estimated ratio of 

gross government debt to gross domestic product from McClain, 2012)  
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Equity  REITs  and  property  funds  are  among  the  appropriate  investment 

alternatives for the long-term investment for aging society. They provide high interim 

cash flow and their safety is guaranteed by the holding real properties. The success of 

these  investors  would  stabilize  the  world  economy  and  lower  financial  burden  for 

other people. Moreover, for real estate developers, the funding from these securities is 

not obligated like the funding from debt instrument. Thus, financial risk is not built on 

the developers. 

Therefore,  economic  growth  which  requires  supported  funds  from  capital 

market  is  not  the  only  reason  for  the increase  in  demand  of  Equity  REITs  and 

property funds. In many countries, even where economic growth is low, the demand 

for Equity REIT and property fund investment is still high. 

Understanding  the  performance  of  real  estate  investment  in  capital  market; 

therefore,  is  very  important.  The  lack  of  knowledge  on  the  determinants  of  the  real 

estate securities’ performance could deter investors from building efficient portfolios 

and the failure of investment will require government of each country to allocate more 

funds  to  support  its  senior  citizen  and leave  burdens  for  the  younger  people.  Less 

understanding  in  the  determinants  of  real  estate  securities’  performance  makes  the 

investment in this area less efficient, deters the growth of economy, especially in less 

developed and developing countries, and makes the saving for aging era difficult.  

In  general,  there  are  three  different  views  on the  real  estate  securities.  Some 

believe that they should be viewed the same as direct real estate investment as they 

are about real estate investment, some believe that they should be viewed as common 

stock because their investors received residual income like common stock’s investors 

and some believe that they should be viewed like bonds because their cash flows are 

based on long-term contract, hence, are highly predictable.  

Nevertheless, the knowledge on the performance of Equity REITs is limited, 

especially in developing market. Fewer researches have been done on the real estate 

security market. Most researches in capital market are done on common stocks which 

are dominated financial instruments in the market. In addition, the tests on real estate 

securities  are  not  redone  as  frequent  as on  common  stocks  to  catch  up  the  possible 

change  in  the  effect  of  determinants  of  the  securities  return  in  the  new  economic 
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environment.  Therefore;  more  studies  on  real  estate  securities  should  be  done  to 

enrich knowledge for investors.  

 

1.3  Research Questions 

 

  The research questions for this paper are related to the limited understanding 

of  the  performance  of  real  estate  securities  and  the  belief  on  the  similarity  of  the 

investment on real estate securities and the investment in bond. The question is 

  What are the determinants of the real estate securities’ performance? 

 

1.4  Research Objective 

  

This  study  aims  to  investigate  the  performance  of  real  estate  securities  in 

capital market in both primary market and secondary market. The research focuses on 

the impact of IPO, micro- and macro- factors on the investment performance and the 

possibility  of  using  Cox,  Ingersoll,  and  Ross  (CIR)  model  to  explain  the  real  estate 

securities performance. The last issue extends the literatures on the bond perspectives 

to real estate securities.         

 

1.5  Scope of the Research 

 

  The  research  focuses  the  investigation  on  U.S.  Equity  REITs  as  a  proxy  for 

real estate securities in developed market and Thailand property funds as a proxy for 

real  estate  securities  market.  The  data collected  for  this  study  is  collected  from 

Bloomberg database, SET database, ThaiBMA database and securities’ prospectuses 

during 2001 to 2011. However, Thailand data started only in 2003 when the property 

fund  was  introduced  to  the  market.  This research  focuses  on  the  bond  views  on  the 

real estate securities. The scope of study involves the examination on the investment 

performance  of  real  estate  securities in  the  primary  market  by  focusing  on  IPO 

impact,  the  investigation  of  the  investment  performance  in  secondary  market  by 



15 

focusing  on  the  impact  of  micro-factor  variables  and  macro-factor  variables.  The 

study also tests the similarity of real estate security and bond performance by using 

Cox, Ingersoll, and Ross (CIR) model. 

 

1.5.1  The Impact of IPO on the Real Estate Securities’ Investment  

          Performance  

The  initial  public  offering  (IPO)  effect  on  the  investment  performance  of 

Equity REITs or property funds could be different from of the common stocks. Real 

estate  securities  cash  flows  are  derived  mostly  from  fixed  revenue  contract  and  the 

real properties’ value is appraised on their highly predictable income by professional 

appraisers. Thus, their offered price should be set close to fair price. The underpricing 

or overpricing phenomenon like common stock should rarely be found.  

For  common  stocks,  IPO  investment  often  provides  abnormal  return  to 

investors.  Underpricing  is  often  found  for  different  reasons,  but  grounded  on  less 

information  provided  to  investors.  The  low price  attracts  investors  to  purchase  the 

new securities and increases the chance for successful underwriting. The underpricing 

brings  about  high  return  and,  therefore,  attracts  the  uninformed  investors  to  take 

investment risk. Also, the low price lowers the chance for investment loss and, hence, 

lowers risk that the underwriter will be sued later. In marketing the high return from 

underpricing could lure investors to buy the new issues in the future. However, there 

are arguments on whether the underpricing is real. In many cases, the high return is 

only for short-term and follows lower return in long-term. The assets might actually 

be  overpriced.  The  issuers  might  cook  the  financial  statements  and  make  them  look 

too good for IPO before the truth could be found later.  

Nevertheless,  there  is  no  guarantee  for  the  fair  price  trading  of  Equity  REIT 

and property fund IPO. The book cooking situation is still possible. The asymmetric 

information  among  various  parties  exists. The  incentive  for  underwriters  to  use 

underpricing still remains. The IPO effect in this market is doubtful. 

The  investigation  of  the  impact  of  IPO  on  the  performance  of  real  estate 

securities of this study reveals that in short-run the IPO abnormal return is positive but 

very small. The securities are similar to fixed income securities. This research, then, 

examines  the  long  run  impact  of  IPO  to confirm  that  there  is  no  underpricing  or 
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overpricing evidence appeared like common stock IPO.  The study then examines the 

bond  characteristics  of  the  real  estate  securities  further  through the  investigation  of 

their investment performance in the secondary market by testing the impact of micro- 

and macro-factors. 

 

1.5.2  The Effect of Micro- and Macro- factors on the Real Estate  

          Securities’ Investment Performance 

Like  other  assets  which  are  trading  in  the  capital  market,  the  real  estate 

securities’  price  and  return  are  driven by  the  information  which  comes  to  market. 

Investors evaluate information and their reaction to the information based on trading 

transaction  that  changes  demand  and  supply in  the  market,  hence,  the  real  estate 

securities’  price  and  return.  The  related information  could  be  grouped  into  the 

information related to macro-level factors and the information related to micro-level 

factors.  Understanding  variables  which  affect  the  real  estate  securities’  return  will 

help  investors  to  improve  their  investment return  and  strategy.  The  test  of  the  bond 

characteristic  of  the  real estate  securities is  based  on  the  ground  of  discounted  cash 

flow model.  

For  micro-level  variables,  certain  characteristics  of  real  estate  securities 

including total assets’ size, the ratio on net asset value to price or book value to price, 

type of underlying real properties, and leverage level that affects their return are tested 

for their impact on the investment performance of real estate securities.  

Asset’s size is related to the benefit from economies of scale. The ratio of net 

asset value of book value to price relates to the real estate securities’ performance in 

different ways. Since the value of real property is appraised by professional appraisers 

from time to time, net asset value or book value represents the value which investors 

receive if the securities are terminated at that time. Hence, the value of Equity REIT 

and  property  fund  should  somehow  tie  with  the  net  asset  value.  In  particular,  if  the 

trust  or  fund  are  terminated,  the  price  of security  trading  at  premium  should  move 

down toward the net asset value and the price of security trading at discount should 

move up to the net asset value. Type of underlying real properties is another micro-

level  factor  which  could  affect  the  return  of  Equity  REIT  and  property  fund.  The 

demand for real properties used for residential use purpose should be more stable than 
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for nonresidential use. The demand for the later properties should be more dependent 

on  the  economic  condition.  Debt level  is  also  an  important  factor  since  the  debt 

leverage magnifies the percentage change in earning per shares of these securities in 

relation  to  the  percentage  change  in  revenue  as  mentioned  by  Keown,  Martin,  Petty 

and  Scott  (2002).  The  findings  of  this  study  support  that  all  of  these  micro  variable 

factors  are  significantly  affecting  the  Equity  REITs’  return.  For  property  fund,  the 

discount or premium of the price over net asset value and the type of the underlying 

assets are the two important factors.  

For  macro  factors,  the  investigation  focuses  on  the  impact  of  interest  rates. 

Interest rates are the important factors which could influence the real estate security’s 

return.  The  trust’s  and  the  fund’s  revenue  generally  comes  from  long  term  lease 

contract  which  based  on  the  long-run  interest  rate  forecast.  The  change  in  interest 

rates means the change in the cost of real property financing. The change in financing 

cost, then, affects the demand for real estate purchase and the rent. Yet the securities’ 

cash  flows  are  highly  predictable,  especially  when  the  underlying  real  property  is 

leasehold  property  because  the  leasehold property  does  not  provide  any  ownership. 

There is no price appreciation involved in the trust or the fund’s future revenue. The 

freehold asset makes it a bit more difficult to predict the future revenue as the trust or 

the fund could earn revenue from the price appreciation in the real property. However, 

the professional appraiser might be able to use the expected long-run interest together 

with  other  information  to  calculate  the  real property’s  future  price.    The  securities’ 

return, therefore, should be more dependent on the change in interest rates in the form 

of  the  discount  rate.  The  study  finds  that  when  market  return  is  controlled  for  the 

impact from market sentiment, the monthly return on high quality corporate bond is 

the factor which significantly affects Equity REIT performance. In Thailand’s market, 

interest rates do not appear to influence the property fund’s return. The bond view of 

the  real  estate  securities,  then,  is  reexamined  by  using  the  Cox,  Ingersoll,  and  Ross 

(CIR) model to test their long term holding period return. 

 

1.5.3  The Stochastic Perspectives of the Real Estate Securities’ Investment  

                      Performance 

 The similarity of real estate securities to fixed income securities could also be 

tested  by  answering  the  question  whether  the  real  estate  securities’  long  run  return 
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could be explained by the Cox, Ingersoll, and Ross (CIR) model like bonds. Should 

the  real  estate  securities  are  alike  bond, CIR  model  is  applicable  to  explain  the 

performance of real estate securities for long holding period.  

 

1.6  Limitation of the Research 

 

  There  are  some  important  limitations  on  this  study  which  should  be 

considered. First, Thailand’s property fund market has just been introduced in 2003. 

Hence,  the  data  for  study  might  not  be  enough  to  bring  about  the  high  quality 

statistical  results.  Second,  the  research’s  results  from  this  study  might  not  be 

applicable  to  the  performance  of  real  estate  securities  in  other  countries  due  to 

countries’  specific  factors.  Third,  some  current  issues  such  as  corporate  governance 

are  not  included  in  this  paper.  Hence,  the  study  should  be  redone  in  other  countries 

and incorporate other current issue to overcome these limitation and bring about more 

understanding on real estate security investment. 

 

1.7  Significance of the Study 

 

  The findings of this research are important in many aspects. First, it enriches 

the real estate security IPO literature by providing additional evidences about short-

run and long-run performances of U.S. Equity REIT IPOs and Thailand property fund 

IPOs. Several studies investigate only the performance of real estate investment trust 

IPOs in developed markets. Second, it provides evidences of the impact of micro- and 

macro-  factors  on  the  real  estate  security  performance.  Third,  understanding  the 

factors  affecting  these  real  estate  securities’  return  would  help  investors  to  improve 

their  investment  performance.  Investors will  understand  more  on  the  variables  they 

should consider in the investment of real estate securities and can decide when they 

should  invest  or  not  invest in  these  securities.  Fourth,  the  study  contributes  more 

evidences  of  pricing  efficiency  to  the  efficient  market  literature  on  the  part  of  real 

estate securities. Fifth, the results enhance the understanding on the view of real estate 

security  investment  as  bond  investment.  Different  from  other  studies,  this  paper 

investigates  the  bond  characteristic  on  real  estate  securities  by  applying  CIR  model 
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and  examines  property  funds’  characteristics  by  the  portfolio  replication  method 

introduced by Sharpe (1992).  

 

1.8  Research Outline 

 

 To  explain  the  investment  performance  of  real  estate  securities  in  capital 

market,  the  remainder  of  this  research  is grouped  into  three  chapters.  Firstly,  this 

research  starts  with  literature  reviews on  the  prior  studies.  Next,  the  model,  data, 

research methodology are described. Then the findings are explained in details. Last, 

the final section of the study provides concluding remarks to summarize and conclude 

the details of the research. 

 

1.9  Definition of Term 

 

Adjusted  R-Squared:  A  goodness-of-fit  measure  in  multiple  regression 

analysis that penalizes additional explanatory variables by using a degrees of freedom 

adjustment in estimating the error variance. (Wooldridge, 2009) 

Book Value:  The net value of a company’s assets less its liabilities, as reflected 

on its balance sheet pursuant to Generally Accepted Accounting Principles (GAAP).  

Book  value  will  reflect  depreciation  and  amortization,  which  are  expensed  for 

accounting purposes, and may have little relationship to a company’s net asset value if 

evaluated at real estate market prices or prevailing cap rates. (Block, 2006) 

Capital  Market:  Financial  market  (particularly  the  market  for  long-term 

securities). (Brealey and Myers, 2007)             

Default  Risk:  The  risk  that  the  issuer  will fail  to  satisfy  the  terms  of  the 

obligation with respect to the timely payment of interest and principal. (Fabozzi and 

Anson, 2007) 

Discount  Rate:  The  rate  used  to  calculate  the  present  value  of  future  cash 

flows. (Brealey and Myers, 2007) 

DuPont System: A method of examining ROE by breaking it down into three 

component parts: 1) profit margin, 2) total asset turnover, and 3) financial leverage. 

(Reilly and Brown, 2002) 
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Efficient Market: A market in which the values of securities  at any instant in 

time fully reflect all available information, which results in the market value and the 

intrinsic value being the same. (Keown, Martin, Petty and Scott 2002) 

Equity  REIT:  A  REIT  that  owns  or  has  an  “equity  interest”  in  rental  real 

estate and derives the majority of its revenue from rental income (rather than making 

loans secured by real estate collateral. (Imperiale,  2006) 

Financial Risk: The variability of future income arising from the firm’s fixed 

financing costs, for example, interest payments. The effect of fixed financial costs is 

to  magnify  the  effect  of  changes  in  operating  profit  on  net  income  or  earnings  per 

share. (Reilly and Brown, 2002) 

Hybrid  REIT:    A  REIT  that  both  owns  real  estate  and  holds  mortgages 

secured by real estate. Popular at one time, we rarely see hybrid REITs today. (Block, 

2006) 

Initial  Public  Offering  (IPO):  A  new  issue  by  a  firm  that  has  no  existing 

public market. (Reilly and Brown, 2002) 

Investment-Grade  Bonds:  Bond  issues  that  are  assigned  a  rating  in  the  top 

four categories (that is, AAA, AA, A, and BBB) (Fabozzi and Anson, 2007) 

Liquidity: The ability to buy or sell an asset quickly and at a reasonable price. 

(Reilly and Brown, 2002) 

Mortgage  REIT: A  REIT  that  owns  mortgages  secured  by  real  estate 

collateral. This term also sometimes refers to REITs that lend money in real estate–

related transactions though not always secured by real estate mortgages, for example, 

“mezzanine” loans. (Block, 2006) 

Multicollinearity:  A  term  that  refers  to  correlation  among  the  independent 

variables in a multiple regression model; it is usually invoked when some correlations 

are large, but an actual magnitude is not well-defined. (Wooldridge, 2009) 

NAREIT:  The  National  Association  of  Real  Estate  Investment  Trusts,  the 

REIT industry’s trade association. (Block, 2006) 

Ordinary Least Squares (OLS): A method for estimating the parameters of a 

multiple linear regression model. The ordinary least squares estimates are obtained by 

minimizing the sum of squared residuals. (Wooldridge, 2009) 
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Panel  Data:  A  data  set  constructed  from  repeated  cross  sections  over  time. 

With a balanced panel, the same units appear in each time period. With an unbalanced 

panel,  some  units  do  not  appear  in  each  time  period,  often  due  to  attrition. 

(Wooldridge, 2009) 

Primary  Market:  Where  new  issues  of  securities  are  offered  to  the  public. 

(Bodie, Kane and Marcus, 2005) 

Property  Funds:  Funds  which  have  the  objective  of  mobilizing  the  funds 

from  general  investors  by  issuing  the  unit  trust  and  then  investing  the  fund  in  real 

estate,  residential  projects  or  other  property-linked  securities allowed  by  law.  The 

property  funds  focus  on  investment  in  property  that  returns  a  regular  income  rather 

than  buying  and  developing  property  for  future  sale  or  trade.  (Stock  Exchange  of 

Thailand, 2012a) 

Real  Estate  Investment  Trust  Act  of  1960:  the  federal  law  that  authorized 

REITs. Its purpose was to allow small investors to pool their investments in real estate 

in order to get the same benefits as might be obtained by direct ownership, while also 

diversifying their risks and obtaining professional management. (Imperiale,  2006) 

REIT  Modernization  Act  (RMA)  of  1999:    Federal  tax  law  change  whose 

provisions  allow  a  REIT  to  own  up  to  100 percent  of  stock  of  a  taxable  REIT 

subsidiary that can provide services to REIT tenants and others. The law also changed 

the  minimum  distribution  requirement  from 95  percent  to  90  percent  of  a  REIT’s 

taxable income—consistent with the rules for REITs from 1960 to 1980. (Imperiale, 

2006) 

REIT or Real Estate Investment Trust: Either a corporation or, less often in 

recent  times,  a  business  trust,  that  has  certain  tax  attributes  prescribed  by  federal 

legislation, the most important of which is that the entity obtains a federal tax credit 

equal to dividends paid to its shareholders if certain requirements are satisfied (such 

as  the  requirement  to  pay  out  at  least  90  percent  of  pretax  net  annual  income  to 

shareholders). (Block, 2006) 

Secondary Market: where the purchase and sale of already issued securities 

among private investors takes place (Bodie, Kane and Marcus, 2005) 

Term Structure of Interest Rates: The relationship between term to maturity 

and yield to maturity for a sample of comparable bonds at a given time. Popularly 

known as the yield curve. (Reilly and Brown, 2002) 
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Time  Series  Data:  Data  collected  over  time  on  one  or  more  variables. 

(Wooldridge, 2009) 

Transaction Cost: The cost of executing a trade. Low costs characterize an 

operationally efficient market. (Reilly and Brown, 2002) 

 

 

 
 



 

CHAPTER 2 

 

LITERATURE REVIEWS 

 

2.1  Equity REIT IPO Investment Performance 

 

Many  studies  have  been  done  on  initial  public  offering  (IPO)  investment 

return  of  Equity  Real  Estate  Investment Trusts  (Equity  REITs)  to  answer  whether 

investors should buy Equity REITs from IPO time or should wait to invest later in the 

secondary market. Some were done on Equity REIT in particular and some researches 

were done on the mix of Equity and Mortgage REITs with Equity REITs as the main 

composite. 

For  short-run  IPO  investment  in  Equity  REITs,  many  researchers  report 

evidences that the returns of Equity REIT IPO’s on first day trade are quite different 

from those of common stocks.  

Equity  REITs’  returns  are  found  either  around  zero  or  not  significantly 

different  from  zero.  For  example,  Wang,  Chan  and  Gau  (1992)  discovers  the 

overpricing of REIT IPOs which brings about the 2.28% losses on the initial day from 

87 samples during 1971 to 1988. Below, Zaman and McIntosh (1995) concludes that 

REIT  IPOs  are  priced  correctly  with  no  underpricing.  Ling  and  Ryngaert  (1997), 

however, documents the positive initial day return of 3.6% in REIT IPOs during 1991 

to  1994.  Chan,  Erickson  and  Wang  (2003)  finds  that  REITs  do  not  have  significant 

return  on  the  first  day.  Buttimer,  Hyland  and  Sanders  (2005)  reports  insignificant 

REIT IPO’s initial return or small positive return from 163 samples over the peirod of 

1980 to 2001.  In Hong Kong, Chan, Stohs and Wang (2001) examines 399 samples 

of REIT IPOs during 1986 to 1997 and find only abnormally low initial day return. In 

Australia,  Dimovski  (2010)  analyzes  45 REIT  IPOs  during  2002  to  2008.  He  finds 

that REIT is underpriced, but the REIT IPOs appreciate only 3.37%. Recent study by 

Joel-Carbonell and Rottke (2009) reveals the initial day return of 4.3% from their 90 

samples of REIT IPOs during 1992 to 2007.  
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The interesting point of these findings on REIT IPOs is not whether they are 

underpricing  or  overpricing but  the  low  magnitude  of the  IPOs’  abnormal  return 

implies that the market participants are more informed. The information on REIT IPO 

is clear to investors like in case of the information of bond IPO. 

In  case  of  common  stocks’  IPOs,  most researchers  find  that  there  is  high 

abnormal  return  in  the  IPO  investment.  The initial  day  return  of  IPO  investment  is 

abnormally  high.  Ritter  (1998) reveals  that  the  IPO’s  initial  day  return  in  U.S. 

common  stocks  from  13,308  samples  during  1990  to  1996  averages  15.8%  and  the 

study  by  Ritter  and  Welch  (2002)  finds  that  the  average  first  day  return  from  6,249 

samples during 1980-2001 is 18.8%. With longer covering period, from 1965 to 2005, 

Lowry, Officer and Schwert (2010) finds that the IPO underpricing in U.S. averages 

22%. The recent study by Ibbotson, Sindelar and Ritter on the 12,028 samples during 

1960-2008 also supports the previous discoveries on the high abnormal return of IPO 

investment. The investors in IPOs of common stocks in U.S. earned, on average, up to 

16.9%  on  the  first  day  of  trading.  In  other  countries,  many  studies  also  document 

significant abnormal return on IPO investment. Ritter (1998) shows that the average 

IPOs’  initial  day  returns  from  32  countries  excluding  U.S.  is  as  high  as  39.5%.  In 

China, the study of 1,397 IPOs listed on the Shanghai and Shenzhen Stock Exchanges 

between  1991  and  2004  by  Tian  (2011)  shows  that,  on  average,  these  stocks  are 

underpriced  by  as  high  as  247%.  The  recent  updated  study  by  Loughran,  Ritter  and 

Rydqvist  (1994)  which  includes  common  stocks’  IPOs  from  47  countries  in  Africa, 

Asia,  Australia,  Europe,  North  America, and  South  America,  shows  the  evidence 

confirming the existence of the high abnormal return of IPOs’ on the first trading day. 

The  average  initial  day  return  of  these  47 countries’  common  stocks  is  as  high  as 

29.4%.  

This means that unlike common stock IPOs, investors could not make a lot of 

profit  from  the  purchase  of  REIT  IPOs at  the  subscription  price  and  sell  them 

immediately after they are listed in the market on the first day.  

For  common  stocks,  the  reasons  for  underpricing  are  summarized  by  Ritter 

(1998)  as  follows.  First,  under  Winner’s  Curse  Hypothesis,  less  informed  investors 

need underpricing to be sure that they also gain from IPO investment. This reason is 

supported  by  many  literatures,  for  example,  Rock  (1986)  which  concludes  that 
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underpricing  exists  to  ensure  the  purchase  of  uninformed  investors.  Second,  with 

Market  Feedback  Hypothesis,  underwriter  underprices  IPOs  to  attract  investors  to 

provide them information in pre-selling period. Third is Bandwagon Hypothesis.  The 

underpricing could also be used to attract a group of potential investors to attract more 

purchase  from  other  groups.    Fourth, investment  banker's  Monopsony  Power 

Hypothesis, the underwriter is allowed to underprice the securities to compensate for 

their better knowledge on market condition. Fifth, Lawsuit Avoidance Hypothesis, the 

underpricing is used to lower the chance to be sued by investors who lose money from 

IPO investment. The conclusion is similar to the previous study of Tinic (1988) which 

claims that the issuers and their agents use underpricing as an insurance tools for the 

potential  liability  from  lawsuit  by  IPO  investors  after  SEC  Act announced  in  1933.  

Sixth,  Signaling  Hypothesis,  the  underpricing  provides  gain  for  investors  and, 

consequently,  attracts  investors  to  purchase  the  new  issues  again  in  the  future,  the 

same as suggested by Allen and Faulhaber (1989) and Welch (1989). Last, Ownership 

Dispersion  Hypothesis,  underpricing  induces  the  purchase  of  small  individual 

investors  and  creates  diversity  of  owners  which  promotes  liquidity  to  the  market  to 

the stock and deters the outsiders to challenge the firm’s management as mentioned in 

the  study  of  Booth  and  Chua  (1996).  Although  there  are  arguments  against  the 

underpricing,  for  example,  Friedlan  (1994)  argues  that  IPO  firms’  earnings  are 

managed  to  attract  investors to  buy  IPO  at  high  price,  but  most  evidences  tend  to 

support the underpricing in common stock IPOs.  

The  reasons  for  common  stock  IPOs  are  obviously  grounded  on  the 

asymmetric  information  among  investors, underwriters,  and  the issuers  during  IPO 

time. Hence, the low or close to zero return on Equity REIT IPOs may imply that the 

asymmetric information among the mentioned IPO participants is quite limited. This 

is similar to bond IPO.  

However, to proof that this assumption is correct, the long-run return of Equity 

REIT  IPO  must  be  tested.  If  there  is  neither  negative  nor  positive  abnormal  return 

hiding  in  long-run  holding  period,  investors  should  be  more  informed  on  the  real 

estate security IPO than on the common stock IPO. 

In case of common stock IPOs, the evidences from many studies show that in 

the long-run the abnormal returns disappear in many markets. In relation to different 
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benchmark  returns,  the  IPOs’  returns  turn  negative  after  the  first  trading  day. 

Speculative-Bubble Hypothesis explains that the earlier high trading price of common 

stock IPOs are from fad and over-optimism. Hence, the IPO stocks’ returns tend to be 

lower after the excess demand in the early trading period disappears.  In U.S. Dharan 

and Ikenberry (1995) finds that IPOs’ abnormal returns are negative for 1,146 stock 

listed  between  1973  and  1990.  Ritter  (1991)    examines  the return  of  U.S.’s  IPO 

common  stock  3  years  after  listed  in  the  market  and  concludes  that  after  providing 

significantly  high  return  on  the  first  trading  day  from  their  underpricing  at  the  IPO 

offering  time,  common  stock  IPOs  generally  underperform  the  market  and  the 

matched  common  stocks.    Carter,  Dark  and  Singh  (1998)  finds  that  the  average  of 

long-run  market-adjusted  returns  of  common  stock  IPOs  is  negative.  Ritter  (1998) 

also studies the long-run return of common stock IPOs. He shows that the average of 

long-run returns from 13 countries’ common stock IPOs is -19.75%. He points out the 

possible  reasons  including  Divergence  of Opinion  Hypothesis  which  explains  that 

firstly,  the  optimistic  investors  buy  the  stocks  but  as  time  passes  the  market  price 

decreases  because  the  opinion  of  optimistic  and  pessimistic  investors  become  less 

different.  Impresario  Hypothesis  states  that  investment  banking  firms  use 

underpricing  to  promote  excess  demand  for IPOs  and  the  high  return  will  disappear 

after  the  excess  demand  fades.  Lastly,  Windows  of  Opportunity  Hypothesis  which 

explains that the firm issues IPO stocks during the hot period where demand is very 

high. Hence, the stock price increases easily but it will decrease after the market turns 

down  into  the  new  cycle.  In  other  countries,  many  studies  also  report  abnormal 

positive  return  of  common  stock  IPO  on  the  first  trading  day  but  show  abnormal 

negative long-run return thereafter. Loughran, Ritter and Rydqvist (1994) investigates 

common  stock  IPOs  in  many  countries  and  discovers  the  same  long-run 

underperformance  in  most  countries.  In  Switzerland,  Drobetz,  Kammermann  and 

Wälchli (2005) discovers that the stocks underperform after listed in the market for 4 

years. The study by Sohail and Nasr (2007) on 50 IPOs in Pakistan from 2000 to 2006 

shows  that  the  average  market  adjusted  cumulative  abnormal  return  after  the  stocks 

are listed for 1 year is -19.67%. In Thailand, Jirapan Chorruk and Worthington (2010) 

uses  the  samples  of  the  common  stock  IPOs  on  the  Stock  Exchange  of  Thailand 

during  1997  to  2008  for  their  study  and  finds  that  in  overall,  the  IPOs  outperforms 
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market  benchmarks  for  the  first  24  months  and  under-performs  thereafter.  Vesarach 

Aumeboonsuke  and  Nopphon  Tangjitprom  (2011)  investigate  314  samples  of  common 

stock IPOs during 1990 to 2006 excluding the IPOs during mid 1997 to 1998 to avoid 

the  impact  from  Thailand’s  financial  crisis.  The  study’s  result  confirms  that  the 

common  stock  IPOs  underperform  in  long-run.  In  Malaysia,  the  result  is  different 

from  most  countries,  Corhay,  Teo  and Rad  (2002)  finds  that  IPO  investment 

outperformed the market when using cumulative market adjusted return over 3 years 

period after the listing date to measure IPO investment performance. However, there 

are not many studies which claim the overpricing of common stock IPOs in long-run. 

The  researches  on  long-run  return  of real  estate  securities  shows  mixed 

evidences  of  the  existence and  nonexistence  of  the  abnormal  return.  A  group  of 

studies  on  the  long-run  return  of  REIT IPOs  document  that  REIT  IPOs  tend  to 

perform differently from common stock IPOs. Buttimer, Hyland and Sanders (2005) 

shows  that  there  is  no  evidence  of  long-run  underperformance  of  REIT  and  claims 

that  REITs  are  more  transparent  than common  stock  as  commented  by  Ling  and 

Ryngaert (1997).  

In the opposite way, a group of studies provide the evidence which support the 

asymmetric  information  on  Equity  REIT IPOs  or  the  existence  of  uninformed 

investors in REIT IPOs. Firstenberg, Ross and Zisler (1988) explains that it is uneasy 

for investors to find the value of Equity REIT because their property value is difficult 

to obtain. The asymmetric information might be so obvious that the issuers could use 

REIT IPO underpricing as a marketing tool. Ghosh, Nag and Sirmans (2000) supports 

the claim by providing evidence showing that underpriced IPOs are likely to follow 

by  seasoned  equity  offering  in  near  future.  According  to  Chan,  Erickson  and  Wang 

(2003), REITs are actively managed by their managers. Hence, they could be viewed 

similar to operating companies. Therefore, the asymmetry among market participants 

should also exist in real estate security’s IPO shares. Ling and Ryngaert (1997) reveal 

that  Equity  REITs  after-market  return  is  underperformed  in1970s  and  1980s,  but 

moderately outperform for the first 100 trading days in 1990s. 

In overall, prior studies clearly show that Equity REIT IPO is not for investors 

who  expect  to  earn  abnormal  return  from  the  investment.  Should  they  want  to  gain 

significant  abnormal  return  from  IPO  investment,  they  should  buy  common  stock 
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IPO,  not  the  Equity  REIT  or  real  estate security  IPO  because  in  short-run,  Equity 

REIT  IPOs  do  not  provide  fat  return  like  common  stock  IPOs.  There  are  mixed 

evidences  of  underpricing  and  overpricing on  the  Equity  REIT  IPOs.  In  long-run, 

Equity  REIT  IPOs’  performance  is  inconclusive.  Some  researches  document 

evidences of the underperformance of Equity REIT after being listed in the exchange, 

but  some  document  the  outperformance  of Equity  REIT  after  holding  the  securities 

for sometimes. 

To  help  investors  to  understand  more  on the  performance  of real  estate  IPO 

investment  in  capital  market  at  the  present,  this  research  is  designed  to  investigate 

both  short-run  and  long-run  returns  of  U.S.’s  REIT  IPOs  and  Thailand’s  Property 

Funds’ IPOs.  The study’s results will point out whether the investment performance 

of real estate securities in primary market is similar to the investment performance of 

bonds or the investment performance of common stocks.  

 

2.2  Equity REIT Performance in Secondary Market 

  

For investors, understanding REIT investment performance in primary market 

only is not enough for at least three reasons. First, if they could purchase only REIT 

IPOs,  their  investment  will  be  limited  to the  demand  for  capital  of  REIT  issuers. 

Second, when they need to liquidate their securities, they have to trade their securities 

in  secondary  market.  Last,  investors’  investment  opportunity  will  be  widen  if  they 

understand the factors which influence investment performance in secondary market.  

In  general,  the  factors  which  affect REIT  investment  performance  could  be 

grouped into micro- and macro- factors. The studies on the impact of these factors are 

summarized as follows. 

 

2.2.1  Impact of Micro Factors the Performance of Real Estate Securities  

Many  past  studies  document  that  the  micro  factors  which  are  specific 

properties of the Equity REITs could affect their performance. The important factors 

include  their  total  assets’  size,  ratio  book value  to  market  price,  types  of  their 

underlying  properties,  and  debt  leverage level.  The  literatures  document  the 

importance of these micro factors as follows:   
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1)  Total Assets’ Size 

The relationship between asset size and return has been documented in 

many  researches  for  a  long  time.    For  example,  Banz  (1981)  finds  that  for  equity 

market, the average return is strong and negatively related to the firm’s size.   

In case of Equity REIT market, the size of total assets is also a factor 

which  is  widely  studied.  The  economies  of  scale  are  the  main  reason  for  the  higher 

return.  Generally,  the  cost  of  Equity  REIT could  be  grouped  into  variable  cost  and 

fixed  cost.  The  variable  cost  includes  housekeeping  wages,  for  example.  The  fixed 

cost  includes  fees  paid  to  management,  administrative  expenses,  and  etc.  The 

economies of scale occur because the fixed costs are spread away with the size of an 

Equity REIT. The economies of scale bring about lower operating expense to revenue 

ratio.    In  addition,  the  benefit  might  occur  if  the  fund  providers  like  banks  perceive 

that  REITs  with  larger  size  are  more  secured  as  mentioned  by  Chan,  Erickson  and 

Wang  (2003).  Consequently,  bigger  Equity  REITs’  cost  of  capital  should  be  lower 

than the smaller Equity REITs’ cost of capital too. Also, REITs’ investment opportunity 

is limited by their size Rosenthal (1996) indicates that the advantage of bigger REITs 

is that they can bid for bigger and more attractive properties. 

Nevertheless, the literatures’ argument on the impact of REITs’ size on 

REITs’ performance are not conclusive. There are group of literatures which support 

the  concept  of  economies  of  scale  which  support  the  benefit  of  the  increase  in  a 

REIT’s size. For instance, Linneman (1997) argues that the larger size REITs tend to 

have advantages over smaller size REITs from their economies of scale in his REIT-

size  hypothesis.  He  also  claims  that  number  of  REIT  will  decrease  through  the 

mergers to gain the economies of scale. His hypothesis is supported by the study of 

Bers and Springer (1997) which reports the existence of economies of scale in REITs 

during  1992  to  1994.  The  study  of  Campbell,  Ghosh  and  Sirmans  (1998)  also 

provides evidence of 85 merger transactions of REITs during 1994 to 1998 to support 

this argument. Ambrose, Ehrlich, Hughes and Wachter (2000) discloses that there is 

operating  economies  of  scale  in  REITs.  The  follow  up  study  by  Ambrose  and 

Linneman (2001) finds that REITs’ size is positively related to their profit margins. In 

addition,  the  later  study  of  Ambrose,  Highfield  and  Linneman  (2005)  describes  that 

the  growth  and  the  acquisition  transaction  among  REIT help  in  the  creation  of 

economies of scale.  
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The literatures which oppose the size hypothesis include Vogel (1997) 

which argues that beyond a certain size of REIT, the economies of scale will decrease. 

Hardin  (1998)  reports  that  the  compensation  of  REIT’s  executive  tends  to  increase 

with  the  increase  in  REIT’s  size.  A  group of  studies  also  support  the  idea  of  the 

existence  of  a  REIT’s  optimal  size.  For  example,  the  study  of  Ambrose,  Ehrlich, 

Hughes  and  Wachter  (2000)  reports  no  evidence  of  economies  of  scale  on  41 

examined REITs and the report from Yang (2001) concludes that there is size optimal 

point  for  REITs  through  the  concave  quadratic  cost  functions.  In  other  words,  the 

increase in total assets’ size creates economies of scale when it is below the optimal 

level and the increase in total assets beyond the optimal level tends not to create any 

benefit to a REIT but to create inefficiency to the REIT.   

In  conclusion,  size  is  argued  to  affect  return  because  it  creates 

economies  of  scale  and  allow  REIT  to  access  to  bigger  projects.  However,  prior 

studies show both evidences which support and do not support these ideas. 

2)  Book Value to Price 

Book value (owners’ net-worth) is value of assets deducted by value of 

debts  and  represents  the  value  which  belongs  to  shareholders.  Book  value  is  often 

mentioned  in  relation  to  a  financial  asset’s  price  for  several  reasons.  According  to 

Stowe,  Robinson  and  McLeavey  (2002), unlike  earnings  which  are  sometimes 

negative and are not meaningful when used in valuation, the valuation by using book 

value  rarely  faces  this  problem  and  book  value  might  be  used  to  find  the  value  of 

companies which is not expected to continue. However, there is argument against the 

later reason. Bodie, Kane and Marcus (2005) argue that the drawback of this reason is 

that when assets are liquidated, price might be less than their book value. Hence, the 

owners’  wealth  received  at  liquidation  could  be  different  from  the  book  value.  This 

conclusion,  however,  is  different  from  the  suggestion by  Harrison,  Panasian  and 

Seiler (2011) which state that the real assets could be liquidated at the price very close 

to the fair market value in the event of financial distress.  

In general, Equity REITs’ return is related to the change in book value 

and their rent revenue. However, since Equity REITs and property funds is required to 

be distributed most of the income to investors, consequently, the growth in the book 

value  from  retained  earnings  or  the  new  investment  is  rather  low.  The  main  growth 
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for book value per share is from the price appreciation of the underlying properties.  

In addition, the price of Equity REITs should be moving around their net asset value 

because the growth potential of net asset value itself is rather low and the value for 

future growth should not be high. The discounted price from net asset value of Equity 

REITs  could  be  explained  by  low  liquidity disadvantages  because  the  trust  is  often 

required to hold underlying properties for some times and their price might be lower 

when they are trading in ex-dividend dates.  

The  impact  of  the  discount  or  premium  price  on  book  value  of  real 

estate  secuirties  might  be  explained  by the  studies  of  common  stocks  since  the 

securities  are  listed  in  the  exchange  and  investors  receive  residual  income  from 

business. The studies are done by using both ratio of book value to market price and 

the ratio of market price to book vlaue to find the impact on the return. Chen, Hsieh, 

Vines  and  Chiou  (1998)  reports  that  the ratio  of  book  to  market  value  does  not 

significantly  affect  the  Equity  REITs’  return.  However,  the  study  after  by  Chan, 

Erickson and Wang (2003) shows the negative relationship between the REIT’s return 

and market price to book value ratio. In other words, the return is positively related to 

the  ratio  of  book  value  to  price.  REIT  trading  at  higher  discount  or  lower  premium 

tends to have higher return. This conclusion is similar to the evidence of many later 

studies on common stock return. For example, Bodie, Kane and Marcus (2005) claim 

that, in the long run, the ratio of book value to market price is positively correlated to 

excess  return  before  and  after  the  risk  that is  related  to  beta  is  adjusted.  Fama  and 

French  (1992)  reports  that  log  value  of book  value  to  market  price  is  positively 

correlated  to  the  stock  return,  and  this  relation  is  statistically  significant  and  is 

stronger than the relation between size and the return. Rosenberg, Reid and Lanstein 

(1985)  reports  that  the  ratio of  book  value  to  price  is  directly  related  to  the  future 

return. In other words, these evidences support that the higher discount or the lower 

premium on the price against book value implies that the assets are underpriced.  

3)  Types of Underlying Properties 

Types of underlying real properties could affect Equity REITs’ return 

because  most  of  Equity  REITs’  income  is from  the  rent  income  of  their  underlying 

real  properties  and  the  price appreciation  of  these  real  properties.  The  stability  of 

demand for rent varies with the type of properties because they are differently elastic 
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to the change in economic environment. Thus, the return predictability of real estate 

securities tends to be dependent on the types of their underlying real properties.  That 

is Equity REIT investors’ risk also depends on the type of underlying real properties. 

Capozza and Korean (1995) points out that the type of real property could affect on 

the  premium  and  discount  of  the  REIT  price  over  their  book  value.  Mueller  and 

Laposa  (1996)  reports  the  supportive  evidence  that  the  returns  of  the  REITs  with 

different property type are different. In relation to the change in economic condition, 

Bond and Seiler (1998) reveals that residential real estate can be used to hedge against 

expected and unexpected inflation effectively. The recent study by Driessen and Van 

Hemert  (2012)  also  indicates  that  the  REIT’s  value  is  tied  to  its  underlying  real 

property. 

The  diversification  of  underlying  properties  is  also  studied.  Holding 

different type of real properties might promote the stability in the REITs’ profit. Some 

type might generate high return in particular time, while another type generates high 

return  in  another  time.  The  lower  than  expected  profit  from  one  type  of  underlying 

real properties might be offset by the higher than expected profit of another type of 

real  properties.  Gyourko  and  Keim  (1992)  finds  that  the  systematic  risk  of  Equity 

REITs  depends  on  the  type  of  underlying property.  Firstenberg,  Ross  and  Zisler 

(1988)  reports  that  the  combination  of  regional  and  property  type  diversification 

noticeably  reduces  risk  for  Equity  REIT.  However,  Capozza  and  Seguin  (1998) 

discloses  the  negative  findings  on  this  diversification.  The  operating  expenses  of 

REITs  increase  when  there  is  diversification  in  different  types  of  underlying 

properties. However, the follow-up study by Capozza and Seguin (1999) suggests that 

diversification is not the reason for the underperformance of REITs.  

4)  Leverage Level 

Equity  REITs  have  high  borrowing capacity  since  their  revenue  is 

rather  stable  from  their  long-term  lease contract  and  their  real  properties  which 

generally  have  high  potential in  serving  as  collateral.    However,  the  benefit  of  tax 

shield  from  the  use  of  debt  is  very  low  for  Equity  REITs  and  property  funds  in 

relation to ordinary companies since they do not have to pay income tax when they 

pay  dividend  more  than  90%  of  income.  Hence,  debt  leverage  level  might  not 

significantly  affect  the  return  of  these  real estate  securities  as  stated.  According  to 
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Modigliani  and  Miller  (1958),  in  the  world  without  taxes,  the  decision  on  capital 

structure is irrelevant to the change in a firm’s value.  But it is too early to conclude 

that debt level has very low impact to the real estate securities’ return.   Modigliani 

and  Miller  (1963)  clearly  argues  that  higher  debt  level  brings  about  higher  financial 

risk to investors and, consequently, the investors’ required return increases when debt 

level increases. From the study of Chan, Hendershott and Sander (1990), the impact 

of  unexpected  inflation  and  expected  inflation  on  Equity  REIT’s  return  become 

stronger when the leverage level increases.  

Other  explanation  on  the  impact  of  debt  leverage  level  on  Equity 

REIT’s  return  might  be  done  through  DuPont  System.  Return  on  equity  equals  to 

return  on  asset  times  equity  multiplier  which  directly  related  to  debt  ratio.  Chan, 

Erickson  and  Wang  (2003)  suggest  that  the  low  capitalization  rate  is  the  reason  for 

REITs  to  use  debt  to  finance  their  expansion.  Feng,  Ghosh  and  Sirmans  (2007) 

discovers  that  a  REIT’s  current  leverage ratio  and  lagged  values  of  the  market-to-

book ratios are directly related. However, the recent study by Harrison, Panasian and 

Seiler  (2011)  documents  that  REIT’s  profitability  is  negatively  affected  by  level  of 

financial leverage.   

In  addition,  the  issuance  of  debt  may  relates  to  the  asymmetric 

information. Managers know the business’s future prospect and are willing to commit 

the  future  obligation  or  know  that  shares  are  underpriced.  Hence,  market  tends  to 

positively  response  to  the  issuance  of  debt.  The  increase  in  debt  level  might  bring 

about the increae in Equity REITs’ price and their return. Masulis (1983) claims that 

the changes in stock prices and leverages are positively related. 

 

2.2.2  Impact of Macro Factors on the Performance of Real Estate Securities 

Equity REITs provide highly predictable cash flow return to investors. Most of 

Equity REIT’s income is from rental income which is highly stable and at least 90% 

of  income  is  mandatory  to  distribute  back  to  investors.  Thus,  very  few  retained 

earnings are left to be used to reinvest. Consequently, the change in value of Equity 

REIT is dependent on interest rate which is its discount rate. Equity REIT, therefore, 

should  be  sensitive  to  the  change  in  interest  rate  like  a  bond’s return.  Nevertheless, 

Equity REIT’s return is often less sensitive to interest rate than bond’s return because 
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the  change  in  interest  rate  might  affect  both  discount  rate  and  its  cash  flows.  In 

general,  real  estate  purchases  are  highly  leveraged  and  the  change  in  interest  rate 

could  affect  buyers’  purchasing  decision.  Childs,  Ott  and  Riddiough  (1996)  argues 

that the uncertainty in interest rate and the expectation on future levels of interest rate 

could affect mortgage loan decision. Lower interest implies lower financing cost and 

makes  people  rush  their  purchase  of  real properties.  The  demand  for  renting  real 

estate,  then,  decreases  and  brings  about  the  decrease  of  the  occupancy  rate  and  the 

rent price. In the opposite way, the higher interest rate makes the rent price increases. 

Therefore, interest rate is often mentioned as an important macro-economic variable 

which affects Equity REITs’ value.  

A number of studies have tested the impact of interest rate on the performance 

of  Equity  REITs  and  overall  REITs.  Murphy  and  Kleiman  (1989)  claims  that  both 

unexpected and expected inflation are inversely related to the monthly holding period 

return of Equity REITs. In other words, interest rate could affect Equity REITs’ return 

since expected inflation is a part of interest rate. Chan, Hendershott and Sander (1990) 

uses multifactor arbitrage pricing model to analyze the equally weighted index of 18 

to  23  Equity  REITs  during  1973  to  1987  and find  that  the  unexpected  inflation  and 

changes in the risk and term structures of interest rates influence equity REIT returns 

around 60 percent of the effect on corporate stock returns. McCue and Kling (1994) 

supports  this  claim  by  providing  evidence  that  nominal  interest  rate  affects  REIT’s 

return. Mueller and Pauley (1995) tests the change of interest rate on REIT price and 

discover  that  the  movement  in  the  price  is  low  correlated  to  the  changes  in  interest 

rates but higher correlated to the movements in the stock market. Mei and Saunders 

(1995) documents the relationship between interest rate and REITs’ return and reveals 

the negative effect of term spread and REIT. Sanders (1998) agrees with the previous 

findings that the changes in interest rate influence REITs’ return. 

The studies on REIT after 2000 still confirm on the relationship between REIT 

and  interest  rates.  Chan,  Erickson  and  Wang  (2003)  concludes  that  REIT  stock  and 

real  estate  investment  performance  are  partly  affected  by  interest  rates.  The  later 

studies  by  He,  Webb  and  Myer  (2003)  and Bredin,  O’Reilly  and  Stevenson  (2007) 

also provide the same conclusion that interest rate significantly affects Equity REITs’ 

return.  In  addition,  Nishigaki (2007)  shows  that  in  long run  Equity  REIT  index  is 

negatively related to inflation. 
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A  lot  of  studies  have  investigated  the  interest  rate  effect  on  Equity  REITs’ 

return  in  details  and  are  worth  to  mention  here.  Chen  and  Tzang  (1988)  and  Liang, 

Prudential  and  Webb  (1995)  study  on  the  degree  of  Equity  REITs’  interest  rate 

sensitivity  compared  to  Mortgage  REIT’s  and  claim  that  Equity  REITs  are  less 

sensitive  to  interest  rate.  The  explanation  of  this  difference  is  that  Equity  REITs’ 

duration is generally shorter than Mortgage REITs. Nevertheless, Allen, Madura and 

Springer  (2000)  argues  differently  that  the  difference  in  the  degree  of  interest  rate 

sensitivity is due to the difference in REITs’ level of debt. In addition, some studies 

claim  that  the  impact  of  interest  rate on  Equity  REITs  might  not  be  linear,  for 

example,  Chang,  Chen  and  Leung  (2011)  which  demonstrates  the  nonlinear 

relationship between federal fund rate and interest rate spread and E-REITs’ return.    

 

2.2.3  CIR Model and Equity REIT Performance 

Another interesting issue on Equity REIT Performance is whether it could be 

explained  by  the  use  of  Cox,  Ingersoll and  Ross  (CIR)  model.  CIR  model  is  a 

stochastic model introduced by Cox, Ingersoll Jr and Ross (1985) for constructing the 

term  structure  of  interests.    It  corrects  the  chance  of  negative  interest  which  is  the 

drawback  of  other  stochastic  models  and incorporates  current  short-term  rate,  its 

volatility, and long run mean, added in reversion feature to long run mean to predict 

zero  coupon  bonds’  prices  with  different  maturities.  These  bonds’  yields,  then,  are 

calculated for the term structure of interest. Gibbons and Ramaswamy (1993) confirm 

that CIR model performs well, in particular with the information from treasury-bill.  

Since  Equity  REITs  could  be  viewed as  bonds,  their  returns  with  different 

maturities should be found by using the same process. The bond similar characteristic 

of Equity REITs is related to their underlying cash flows which are highly predictable 

because most of REITs’ income, not less than 90%, is required to distribute to their 

shareholders  and  most  of  the  income  are derived  from  long-term  fixed  leases.  This 

bond-view  on  Equity  REITs  is  supported  by empirical  evidences presented  in  many 

researches. For instance, Liu and Mei (1992) claim that Equity REITs’ performance is 

more  predictable  than  common  stocks’  performance.    Nelling  and  Gyourko  (1998) 

and  Cooper,  Downs  and  Patterson  (2000)  demonstrates  the  evidence  of  the 

predictability of Equity REITs’ monthly return. In addition, many researches discover 
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that  Equity  REITs  share  the  bond’s  important  characteristic,  the  interest  rate 

sensitivity.  He, Webb and Myer (2003) demonstrates that the Equity REITs’ returns 

are  influenced  by  the  changes  in  yields  on  long-term  U.S.  government  bonds  and 

high-yield  corporate  bonds.  The  follow-up study  by  Aekkachai  Nittayakasetwat  and 

Jiroj  Buranasiri  (2012)  also  shows  that  Equity  REITs’  returns  are  affected  by  the 

monthly return on long-term U.S high-grade corporate bonds.  

Many other researches document different evidences which support the use of 

CIR  model  to  examine  Equity  REIT’s  performance.  Cooper, Downs  and  Patterson 

(2000) finds the total return reversion in Equity REIT with conditioning on volume; 

however, Simon (2002) did not find strong evidence to support this mean reversion. 

Yet, the study later by Capozza and Israelsen (2007) provides evidence that supports 

the  mean  reversion  in  REIT.  For  interest  rate  volatility  which  is  one  of  the  factors 

used in the model, Devaney (2001) finds that the volatility in interest rate could affect 

Equity REIT investment performance. In addition, Benjamas Jirasakuldech, Campbell 

and Emekter (2009) discover that the changes in Equity REIT volatility are strongly 

related to the changes in the conditional volatility of macroeconomic variables.  

Though,  many  studies’  evidences  show  the link  of  Equity  REIT  returns  and 

CIR  model’s  inputs,  it  is  hard  to  find  the  research  which  directly  use  CIR  model  to 

explain Equity REITs’ returns. 

 

2.2.4  Sharpe Asset Class Factor Model 

Another interesting study is the paper of Sharpe (1992).  In the study, the asset 

class  factor  model  is  used  to  explain the  investment  style of  different  funds. 

Generally,  a  portfolio  is  built  from  different  12  asset  classes  to  replicate  different 

mutual funds. The component of the replicated portfolio is, then, used to explain the 

characteristic  of  the  replicated  funds.    Hence,  a  complicated  asset  might  be 

decomposed through this way and investors will be able to understand its investment 

performance. 

The previous studies are summarized in table 2.1. 
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Table 2.1  Summary of Selected Studies 

 

Authors  Year  Data   Methodology  Finding 

Banz 1981  U.S. 
common 
stocks 

Generalized asset 
pricing model 

Return and firm’s size are 
negatively related. 

Masulis  1983  U.S. 
common 
stocks 

Linear model  The change in leverage positively 
influences the change in stock 
price. 
 

Rock 1986  U.S. 
common 
stocks 

Calculate IPO return.  Underpricing purpose might be to 
ensure the purchase the 
uninformed investors 

Chan, 
Hendershott and 
Sanders 

1990  U.S. 
Equity 
REITs 

Multifactor arbitrage 
pricing model. 

Equity REIT returns are affected 
by unexpected inflation and 
changes in the risk and term 
structures of interest rates. In 
addition, the impact becomes 
stronger when the level of leverage 
increases. 

Ritter 1991  U.S. 
common 
stocks 

Calculate cumulative 
benchmark adjusted 
return. 

Long-run IPO is underpriced. 

Sharpe  1992  U.S. 
mutual 
funds 

Sharpe Asset Class 
Factor Model, 
Regression. 

A mutual fund’s performance is 
dependent on style and selection. 

Wang, Chan 
and Gau   

1992  U.S. 
REITs 

Compare returns with 
matching sample of 
seasoned REITs. 

Overpricing of REIT IPOs brings 
about the 2.28% losses on the 
initial day from 87 samples during 
1971 to 1988. 

Gibbons and 
Ramaswamy 

1993  U.S. 
treasury 
securities 

Generalized 
method of moments 
(GMM) 

CIR model performs well. 

Loughran, 
Ritter and 
Rydqvist 

1994  U.S. 
common 
stocks 

Equally weighted 
average initial return. 

Long run returns of IPOs in many 
countries are low. 

McCue and 
Kling 

1994  U.S. 
Equity 
REITs 

Regression, 
unrestricted vector 
autoregressive model. 

REIT’s return is affected by 
nominal interest rate. 

Below, Zaman 
and McIntosh 

1995  U.S. 
REITs 

Compute initial day 
return using bid price 
and average of bid and 
ask prices. 

REIT IPOs are priced correctly in 
IPO market. 

Liang, 
Prudential and 
Webb 

1995  U.S. 
REITs 

Cusum test, the cusum 
of squares test, and the 
Quandt's log-
likelihood ratio 
method 

Equity REIT is less sensitive to 
interest rate than mortgage REIT. 
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Table 2.1  (Continued) 

 

Authors  Year  Data   Methodology  Finding 

Mei and 
Saunders 

1995  U.S. 
bank 
stocks 
and real 
estate 

Regression REIT’s return is negatively 
influenced by term spread (the 
difference between yields of AAA 
corporate bond and treasury bill). 

Childs, Ott and 
Riddiough 

1996  U.S. 
commerc
ial 
mortgage
-back 
securities 

Contingent claim 
pricing. 

Mortgage loan decision could be 
affected by the expected future 
levels of interest rate. 

Ling and 
Ryngaert 

1997  U.S. 
REITs 

Calculate mean 
adjusted return. The 
adjusted returns of 
REIT IPOs are 
calculated by 
deducting the 
contemporaneous cum 
dividend return of 
Wilshire Real Estate 
(WRE) Securities 
Index from raw 
returns. 

REIT IPOs during 1991 to 1994 
provide positive initial day return 
of 3.6%. 

Chen, Hsieh, 
Vines and 
Chiou 

1998  U.S. 
REITs 

Time series regression  An Equity REIT’s performance is 
not significantly affected by the 
ratio of book to market. 

Nelling and 
Gyourko 

1998  U.S. 
Equity 
REITs 

Autocorrelation  Equity REIT’s monthly return is 
predictable. 

Cooper, Downs 
and Patterson 

2000  U.S. 
Equity 
REITs 

Filter-rule 
methodology 

There is return reversion in Equity 
REIT with condition on volume. 

Ghosh, Nag and 
Sirmans 

2000  U.S. 
REITs 

Analysis based on raw 
and market-adjusted 
return 

Underpricing IPOs are often 
followed by seasoned offering. 

Ambrose, 
Ehrlich, Hughes 
and Wachter 

2000  U.S. 
REIT 

Compare REIT’s net 
operating income 
(NOI) growth rates 
with its shadow 
portfolio NOI growth 
rates. 

REIT’s size and its profit margin 
are directly related.   

Chan, Stohs and 
Wang 

2001  Hong 
Kong 
REITs 

Regression. 
 

Low return of Hong Kong REIT 
IPOs during 1986-1997 is not 
caused by underlying real estate. 

Devaney  2001  U.S. 
REITs 

Generalized 
autoregressive 
conditionally 
heteroskedastic in the 
mean (GARCH-M) 
methodology 

Equity REIT performance is 
affected by the volatility of interest 
rate.  
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Table 2.1  (Continued) 

 

Authors  Year  Data   Methodology  Finding 

Yang 2001  U.S. 
Equity 
REITs 

Translog model,
simple quadratic, and 
quadratic semi-log. 
 

There is size optimal point for 
REITs. 

Ritter and 
Welch 

2002  U.S. 
common 
stocks 

Calculate IPO return.  First day return for IPO averages 
18.8% 

Simon  2002  U.S. 
REITs 

Variance ratio test, 
augmented Dickey-
Fuller tests 

The evidence does not support 
mean reversion in REIT. 

He, Webb and 
Myer 

2003  U.S. 
REITs 

Regression REITs are sensitive to interest rate 
proxies. 

Ambrose, 
Highfield and 
Linneman 

2005  U.S. 
REITs 

Analyze net operating 
income (NOI), 
regression analysis. 

Acquisition and growth promotes 
economies of scale for REIT. 

Buttimer, 
Hyland and 
Sanders 

2005  U.S. 
REITs 

Factor model.  REIT IPOs' initial day return is 
low or negative and the finding 
shows there is no underpricing in 
long run. 

Capozza and 
Israelsen 

2007  U.S. 
REITs 

Capozza, Hendershott 
and Mack  (2004) or  
CHM method 

There is mean reversion in REIT. 

Nishigaki  2007  U.S. 
Equity 
REITs 

Unit root test, co-
integration test, and 
stability test. 

In long run, Equity REIT is 
negatively affected by interest rate. 

Benjamas 
Jirasakuldech, 
Campbell and 
Emekter  

2009  U.S. 
Equity 
REITs 

Generalized 
autoregressive 
conditionally 
heteroskedastic 

Changes in conditional volatility of 
macro variables are strongly 
related to Equity REIT volatility. 

Dimovski  2010  Australia 
REITs 

Regression on 
underpricing return. 

Australian REIT IPOs during 2002 
to 2008 are underpriced by 3.37%. 

Lowry, Officer 
and Schwert 

2010  U.S. 
common 
stocks 

Calculate IPO return.  IPO underpricing averages 22%. 

Chang, Chen 
and Leung 

2011  U.S. 
REITs 

VAR model, Markov 
switching model 

Equity REIT is non-linearly 
influenced by federal fund rate and 
interest rate spread. 

Harrison, 
Panasian and 
Seiler 

2011  U.S. 
REITs 

Generalized regression  In financial distress event, real 
assets could be liquidated at the 
price close to the fair market value. 

Jiroj Buranasiri 
and Aekkachai 
Nittayakasetwat 

2012  U.S. 
Equity 
REITs 

Regression  Equity REITs’ returns are related 
to monthly return on long-term 
high-grade corporate bond.   

 



 

CHAPTER 3 

 

MODEL, DATA, AND METHODOLOGY 

 

3.1  Performance of Real Estate Security Investment in Primary Market 

 

 In  theory,  a  real  estate  security  could  be  valued  in  the  same  way  like  other 

assets traded in the exchange. According to discounted cash flow model, its value is 

the sum of the present value of its expected future cash flows as below: 

 

                                             

(1) 

 

 Where   V is value of any asset 

 CFi is cash flow at time i 

 r is discount rate  

 

  According  to  the  model,  Equity  REITs’ and property funds’ value should be 

highly dependent on the change in discount rate because their expected cash flows are 

highly  predictable.  These  cash  flows  are  stable  because  these  real  estate  securities’ 

income  is  from  rental  income  which  is under  clear  written  long-term  lease  contract 

and most of the income must be distributed to shareholders. Thus, Equity REITs’ cash 

flows are less likely to be influenced by the volatility in economic condition and less 

related  to  the  performance  of  stock  market.  The  adjustable  rent  price  which  is 

dependent on inflation and interest rate could be counted in the expected cash flows. 

This reason allows investors to view these real estate securities as bonds. Thus, these 

real estate security IPOs should not be highly underpriced or overpriced as much as 

common stock IPOs.  That is their IPOs’ abnormal returns should not be as high as 

common stock IPO’s abnormal returns.                                                                                 
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To investigate the investment performance of real property in capital market, 

U.S. Equity REIT market is used as a proxy for the developed market and Thailand’s 

property fund market is used as a proxy for the developing market. U.S. Equity REITs 

are investigated from 2001 to 2011 to avoid the impact from the REIT Modernization 

Act  (RMA)  which  was  introduced  in  1999. Under  the  RMA,  the  taxable  REIT 

subsidiary (TRS) could be set up to service the REITs’ tenants and others so that the 

REITs could compete with other commercial real estate owner. However, there is no 

equity REIT IPOs shown in the database in 2001. Hence, the collected data are from 

2002.    In  the  case  of  Thailand,  the  property  funds  are  investigated  during  2003  to 

2011 because the fund market was launched in 2003.  

 

 3.1.1  Data 

For U.S. equity REIT market, this study gathers time series data of 51 equity 

REITs  which  are  issued  during  2002  to  2011 together  with  the total  return  gross 

dividend  of  NYSE  Composite  Index  and  the total  return  gross  dividend  of  FTSE 

NAREIT All Equity REITS Index to examine the IPO performance. For Thailand, the 

study  uses  data  of  30  property  fund  IPOs  which  is  listed  on  the  Stock  Exchange  of 

Thailand, total return gross dividend of SET Index and SETPROP Index during 2003 

to  2011.  All  of  these  data  are  collected  from  Bloomberg  database.  In  details,  the 

collected data include the following: 

1)  The offering prices of Equity REIT IPOs 

2)  The closing prices of Equity REIT IPOs on the first trading day  

3)  The last subscription date of the Equity REIT IPOs 

4)  The first trading date of the Equity REIT IPOs     

5)  Monthly holding period returns gross dividend of Equity REIT 

IPOs, NYSE Composite Index, and FTSE NAREIT All Equity REITS Index  

6)  The offering prices of property fund IPOs 

7)  The closing prices of property fund IPOs on the first trading day  

8)  The last subscription date of the IPOs 

9)  The first trading date of the IPOs 

10)  Monthly holding period returns of property fund IPOs, SET Index, 

and SETPROP Index 
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3.1.2  Descriptive Summary 

Table  3.1  shows  the  details  of  51  U.S.  Equity  REIT  IPOs  occurring  during 

2002 to 2011 in panel A and 30 Thailand Property Fund IPOs during 2003 to 2011.  

 

Table 3.1  Details of U.S. Equity Real Estate Investment Trust (U.S. Equity REIT)  

                  and Thailand Property Fund IPOs 

 

Panel A  Details of U.S. Equity REIT IPOs Occurring During 2002 to 2011 

 

Name 

Offer  

Date 

Offer 

Price, $ 

First day 

return, % 

Shares 

(Mil) 

Filing  

($ Mil)  Type 

Heritage Property 

Investment Trust 23/04/2002 25.0 0.2  18  412  Shopping center 

Windrose Medical 

Properties Trust 15/08/2002   12.0 0  5.6  80.4  Health-care 

MPG Office Trust Inc  24/06/2003   19.0 0  36.51  766.7  Office 

American Financial 

Realty Trust 24/06/2003  12.5 14  55.95  658.8  Office 

Gladstone Commercial 

Corp 12/08/2003  15.0 0.2  6.6  66.3  diversified 

Ashford Hospitality Trust 

Inc 26/08/2003  9.0 0  22.5  22.5  Hotel 

First Potomac Realty 

Trust 23/10/2003  15.0 7.33  7.5  96  Warehouse 

Highland Hospitality Corp 15/12/2003  10.0 6.5  30  275  Hotel 

Government Properties 

Trust Inc 27/01/2004  10.0 30.3  16.8  154  Office 

CapLease Inc 19/03/2004  10.5  27.71  20  220  Diversified 

Global Signal Inc 03/06/2004  18.0  11.94  7  126  Diversified 

Strategic Hotels & Resorts 

Inc 24/06/2004   14.0  -1.78  17.6  277.1  Hotel 

BioMed Realty Trust Inc  06/08/2004  15.0 6  27  225  Office 

Kite Realty Group Trust  10/08/2004  13.0 0  16.3  260.8  Shopping center 

Extra Space Storage Inc  11/08/2004  12.5 0  20.2  303  Storage 

American Campus 

Communities Inc 12/08/2004   17.5  0.06  12.1  254.1  Apartment 

Eagle Hospitality 

Properties Trust Inc  01/10/2004   9.75  5.13  14.58  160.4  Hotel 

Sunstone Hotel Investors 

Inc 20/10/2004   17.0 0  21.1  425.9  Hotel 

CubeSmart 22/10/2004  16.0 4.56  25  467.4  Storage 

GMH Communities Trust  27/10/2004  12.0 0  28.57  428.6  Apartment 

Digital Realty Trust Inc  28/10/2004  12.0 0  20  320  Diversified 
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Table 3.1  Panel A (Continued) 

 

Name 

Offer  

Date 

Offer 

Price, $ 

First day 

return, % 

Shares 

(Mil) 

Filing  

($ Mil)  Type 

Trade Street Residential 
Inc 15/12/2004  13.0  -1.15  10.67  170.7  Regional mall 

Spirit Finance Corp/Old  15/12/2004 11.0  12.73  26.09  326.1  Diversified 

MHI Hospitality Corp  16/12/2004  10.0 0  6  66  Hotel 
Education Realty Trust 
Inc 25/01/2005  16.0 2.81  19  329.4  Apartment 
Medical Properties Trust 
Inc 07/07/2005   10.5  4.76  12.07  136.4 Health-care 

Cogdell Spencer Inc  26/10/2005   17.0 0  5.8  116  Health-care 

Newkirk Realty Trust Inc  01/11/2005  16.0  -5.94  15  420  Diversified 

Republic Property Trust  14/12/2005  12.0 0  20  320  Office 

Douglas Emmett Inc  24/10/2006  21.0  12.62  66  1155  Office 

DCT Industrial Trust Inc  12/12/2006   12.25  0.816  16.3  187.5  Warehouse 

Care Investment Trust Inc  22/06/2007  15.0 -10  15  255  Health-care 
Retail Opportunity 
Investments Corp 17/10/2007 10.0 0.1  36  300  Shopping center 
DuPont Fabros 
Technology Inc 18/10/2007  21.0 8.14  30.5  640.5  Diversified 
Government Properties 
Income Trust 02/06/2009  20.0  -2.65  10  220  Office 

Pebblebrook Hotel Trust  08/12/2009  20.0 2.25  17.5  350  Hotel 
Chesapeake Lodging 
Trust 21/01/2010  20.0 -5  7.5  150  Hotel 

Terreno Realty Corp  09/02/2010  20.0  -6.75  8.75  175  Warehouse 
Piedmont Office Realty 
Trust Inc 09/02/2010  14.5 7.59  12  324  Office 

Chatham Lodging Trust  15/04/2010  20.0 2.5  7.5  150  Hotel 

Excel Trust Inc 22/04/2010  14.0 -5  15  270  Shopping center 

Hudson Pacific Properties 

Inc 23/06/2010  17.0 2.35  12.8  243.2  Office 

Whitestone REIT 25/08/2010  12.0 -4.17  2.2  53.333  Diversified 

Coresite Realty Corp  22/09/2010 16.0 0.06  16.9  287.3  Diversified 

Campus Crest 

Communities Inc 13/10/2010  12.5 0.08  28.333  410.8  Apartment 

American Assets Trust Inc  12/01/2011   20.5  3.66  27.5  525  Diversified 

Summit Hotel Properties 

Inc 08/02/2011   9.75  -0.62  26  287.5  Hotel 

Preferred Apartment 

Communities Inc 31/03/2011   10.0  -1.5  4.5  45  Apartment 

STAG Industrial Inc  15/04/2011  13.0  -5.77  13.75  233.8 Warehouse 

RLJ Lodging Trust  10/05/2011  18.0 2.5  27.5  577.5  Hotel 

American Realty Capital 

Properties Inc 01/09/2011  12.5 2  5.58  110  Office 
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Panel B  Details of the 30 Thailand Property Fund IPOs Occurring During 2003 to  

               2011 

 

Name Date 

Offer 

Price, 

Bht 

First day 

return 

Shares 

(Mil) 

Filing 

($ Mil)  Type 

UOB Apartment Property 

Fund I Leasehold 29/10/2003  10  0.06  85  20.9  Apartment 

Bangkok Commercial 

Property Fund 19/11/2003  10  -0.08  100  25.1  Office 

Millionaire Property Fund  08/03/2005  10  0.03  190  49.5  Office 

TICON Property Fund  12/05/2005  10  -0.0155  175  44.2  Industrial zone 

MFC Nichada Thani 

Property Fund 11/08/2005  10  0  71  17.2  Apartment 

CPN Retail Growth 

Leasehold Property Fund  23/08/2005  10  0.084  1091.5  265.1  Mall 

Baan Sansiri Property 

Fund 26/09/2005  10  0  86.5  21.1   

Samui Airport Property 

Fund Leasehold 24/11/2006  10  0.02  950  260.2  Airport 

T.U. Dome Residential 

Complex Leasehold 

Property Fund 06/12/2006  10  0.02  104.23  27.8  Apartment 

Future Park Leasehold 

Property Fund 07/12/2006  10  -0.015  473.316  129.6  Mall 

Quality Houses Leasehold 

Property Fund 12/12/2006  10  0.03  797  219.4  Apartment 

JC Leasehold Property 

Fund 05/01/2007  10  0  62  17.0  Office 

Gold Property Fund Lease 

Hold 22/05/2007  10  -0.01  206  59.2  Apartment 

Major Cineplex Lifestyle 

Leasehold Property Fund  18/07/2007  10  0  230  66.4  Mall 

Urbana Property Fund  18/10/2007  10  0  72  21.0  Apartment 

Property Perfect Fund  20/03/2008  10  0  52  15.98  Apartment 

Quality Hospitality 

Leasehold Property Fund  03/04/2008  10 -0.015  191.3  60.5  Hotel & resort 

Luxury Real Estate 

Investment Fund 09/06/2008  10 0  196.5  61.6  Hotel & resort 

Multi-National Residence 

Fund 19/06/2008  10  0  107.5  33.9  Apartment 

Centara Hotels & Resorts 

Leasehold Property Fund  13/10/2008  10  0  240  69.3  Hotel & resort 

Sala @ Sathorn Property 

Fund 10/08/2009  10  -0.3  167  48.97  Office 

MFC-Strategic Storage 

Fund 11/08/2009  10  0.05  60.8  17.8  Warehouse 

101 Montri Storage 

Property Fund 14/08/2009  10  0.04  60.3  17.7  Office 



45 

Table 3.1  Panel B (Continued) 

 

Name Date 

Offer 

Price, 

Bht 

First day 

return 

Shares 

(Mil) 

Filing 

($ Mil)  Type 

TPARK Logistics 

Property Fund 16/12/2009  10 -0.0346  153.3  46.2  Warehouse 

Talaad Thai Leasehold 

Property Fund 19/11/2010  10  0  180  56.0  MARKET 

WHA Premium Factory 

and Warehouse Freehold 

and Leasehold Property 

Fund 24/12/2010  10  0.1795  128.3  42.5 

Warehouse & 

plant 

Dusit Thani Freehold and 

Leasehold Fund 13/01/2011  10  0.02  409.4  136.0  Hotel & resort 

Trinity Property Fund  08/03/2011 10  0  71  23.1  Apartment, Mall 

Prime Office Leasehold 

Property Fund 12/04/2011  10  0  342  113.0 

 

Office 

Sub Sri Thai Property 

Fund 25/05/2011  10  0  67.5  22.4  Warehouse 

Thai Retail Investment 

Fund 27/07/2011  10  0  249  81.6  Shopping center 

MFC Amazing A-la 

Andaman Property Fund  15/11/2011  10  0  212  68.3  Hotel 

 

Source:  Bloomberg Database, 2012a-c. 

  

Table  3.1  reports  the  details  of  U.S.  Equity  REIT  during  2002  to  2011  and 

Thailand  property  fund  IPOs  during  2003  to 2011.  The  data  includes  offer  date  and 

price,  first  trading  day  return,  number  of share  issued,  amount  of  funds  raised,  and 

type of underlying real properties. 

The  summary  of  data  in  Panel  A  of Table  3.2  reports  that  from  51  Equity 

REIT IPOs during 2002 to 2011 the number of the IPOs with positive change in price 

on  the  initial  trading  day  are  highest,  follow  by  the  number  of  the  IPOs  with  price 

decrease on the first trading day and the number of the IPOs with no change in price 

on the first trading day at 28, 8 and 15 IPOs respectively. The total capitalization is 

15.11 billion dollars. The fluctuation in the capital raised in each year implies that the 

issuing of the property fund IPOs is cyclical. The descriptive summary in Panel B in 

Table 3.2 reports that from 30 property fund IPOs during 2003 to 2011, the number of 
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the IPOs with no change in price on the initial trading day are highest, follow by the 

number of the IPOs with price increase on the first trading day, and the number of the 

IPOs  with  price  decrease  on  the  first  trading  day  at  13,  10  and 7 IPOs respectively. 

The total capitalization is 2.16 billion dollars. The fluctuation in the capital raised in 

each year implies that the issuing of the property fund IPOs is cyclical.  

 

Table 3.2  Number of Real Estate Security IPOs Ending Up Gain, Loss, and Even of   

                  on First Trading Day and the Raised Capital in Million US Dollars 

 

Panel A  U.S. Equity REIT IPO Summary During 2002 to 2011 

 

   No. of Property Fund IPOs       

Year  Gain on 1st 

Trading Day 

Loss on 1st 

Trading Day 

No Change 1st 

Trading Day 

Total  Raised 

Capital 

($mil.) 

2002  1 0 1 2  492 

2003  4 0 2 6  1,885 

2004  8 2 6 16  4,185 

2005  2 1 2 5  1,322 

2006  2 0 0 2  1,343 

2007   3 1  0 4   1,479 

2008   0 0 0 0 0 

2009   1 1 0 2  570 

2010  5 0 4 9  2,064  

2011  3 3 0 6  1,779  

Total  28 8 15  51  15,118 
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Table 3.2  (Continued) 

 

Panel B  Thailand Property Fund IPO Summary During 2003 to 2011 

 

   No. of Property Fund IPOs       

Year  Gain on 1st 

Trading Day 

Loss on 1st 

Trading Day 

No Change 1st 

Trading Day 

Total  Raised 

Capital 

($mil.) 

2003  1 1 0 2 46 

2004  0 0 0 0 0 

2005  2 1 2 5  397 

2006  3 1 0 4  654 

2007  0 1 2 3  147 

2008  0 1 4 5  241 

2009  2 2 0 4  131 

2010  2 0 0 2  235 

2011  0 0 5 5  308 

Total  10 7 13  30  2,158 

 

Source:  Bloomberg Database, 2012a-c and the Stock Exchange of Thailand, 2012a-b. 

 

The table reports the performance of the investment in U.S. equity real estate 

investment  trusts  and  Thailand  property  funds  on  the  first  trading  day.  The  IPOs  of 

U.S.  Equity  REITs  in  Panel  A  ends  up  with  more  gain.  Meanwhile  the  IPOs  of 

Thailand property funds gain and loss on the first trading day are about the same. 

 

3.1.3  Research Methodology 

For  long-run  performance, this  research  replicates  the  methodology  used  in 

Ritter (1991). The initial trading day returns of property fund IPOs, ri,o are calculated 
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by dividing the difference between the closing price on the first trading day and the 

IPO offering price by the duration from the last subscription date to the first trading 

date as below:  

 

 

 

Returns  are  grouped  into  two  intervals: the  initial  return  period,  the  offering 

date to the first trading date and the after-market period. The initial return period is 

the return for month zero. The after-market period includes the following 36 months. 

Nevertheless, this study uses calendar month instead of month calculated by number 

of trading days due to the unmatched trading dates of property funds and SET Index 

since many property funds are not traded every trading day.     

The returns on the first trading day are examined for the existence of the short-

term abnormal returns by using t-statistic test. 

The  abnormal  returns  from  the  real  estate  security  IPOs  are  explored  further 

by  investigating  the  return  for  1  month  to  36  months  holding  period  after  the  first 

trading day to recheck the IPO impact on the abnormal return. 

The  equally  weighted  arithmetic  average  is  used  to  calculate  the  portfolio’s 

return of n Equity REIT IPOs (property fund IPOs for Thailand) at the tth month as 

follows:  

 

            

 

This equally weighted portfolio’s holding period return could be calculated by 

using the follwing formula: 

 

                 

 

(2) 

     (3) 

(4) 
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Where T is 36, the 3rd anniversary year of Equity REIT IPOs (property fund IPOs) 

and PRt is the percentage buy-and-hold return on the portfolio.  

Next, the monthly benchmark-adjusted return, arit is calculated by subtracting 

the  Equity  REIT  IPO’s  (property  fund  IPO’s)  monthly  return, rit  by  different 

benchmark returns, rmt on the same month as follows: 

  

               

    

  These  benchmark  returns  include  1) SET  Index  return  and  2)  size  matched 

property fund’s return. The size matched Equity REIT (property fund) is the Equity 

REIT (property fund) that has the closest capitalization at the beginning of the month 

which  the  Equity  REIT  IPO’s  (property  fund  IPO’s)  return  is  calculated.  Then, 

equally  weighted  portfolio  of n  property  funds  for  month  t  is  built  and  equally 

weighted  arithmetic  average  is  used  to  calculate  the  portfolio’s  benchmark-adjusted 

return of that month as follows: 

 

                

    

Each month, the portfolio is rebalanced with the new Equity REIT (property 

fund)  IPO  for  that  month  under  the  same  equally  weighted  condition.  Then, 

cumulative benchmark-adjusted after benchmark performance from month q to month 

s is calculated as follows: 

 

               

    

The  calculated  CAR  for  1  month  up  to 36  month  will  be  analyzed.  If  CAR 

decreases with longer holding period, the Equity REIT (property fund) IPOs in overall 

are  underperforming  the  benchmark  in  long  -run.  If  CAR  increases  with  longer 

holding  period,  the  Equity  REIT  (property  fund)  IPOs  in  overall  are  outperforming 

the benchmark.  

(5) 

(6) 

(7) 
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Further investigation is done in the next section on the performance of the real 

estate security in the secondary market.  

 

3.2  Performance of Real Estate Security Investment in Secondary Market 

 

To  provide  more  understanding  on  the performance  of  the  real  estate 

securities,  the  next  part  of  this  paper explore  further  on  the  bond  characteristic  of 

Equity REITs and property funds in the secondary market. Since many researches on 

the performance of financial assets in secondary market disclose the existence of the 

influence  of  the  asset  specific  factor  and the  external  factors,  this  study,  hence, 

proceeds the tests on both micro- and macro-factors to find out the assets’ characteristics. 

 

3.2.1  Micro Factor Effect  

 The investigation on the impact of the trusts’ and the funds’ specific factors on 

their returns for this study focuses on the four micro factors including, first, the size of 

their total assets. Many studies argue that the size of assets could bring about benefit 

through  the  creation  of  economies  of  scale  or  inefficiency  in  case  that  it  is  held 

beyond  the  optimal  level.  Second  factor  is the  type  of  underlying  real  properties. 

Since the rent demand for different types of real properties tends to be different, the 

amount and the stability of income for the trusts and the funds vary with the type of 

the real properties they are holding. Third factor is the discount or premium of the real 

estate securities’s price over its book value which might implies that the securities are 

underpricing  or  overpricing.  The debt  ratio  is  the  last  factor  since  the  use  of  debt 

could  create  both  benefit  and  risk  for  any  business  entities.  Among  these  variables, 

the ratio of book value to price and debt leverage are the variables which are widely 

tested on common stock returns in many prior finance studies.   

1)  Data  

The micro factors to be studied in this research are Equity REITs’ and 

property funds’ specific factors which are widely mentioned by many REIT literatures 

as the important factors which affect the real estate securities’ returns. In particular, 

these micro factors include log value of total assets, a measure of total asset size (The 

log  value  is  used  to avoid  the  inflated  value),  type  of  underlying  real  properties  (in 
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dummy variable which equal to 1 for the underlying real properties for nonresidential 

use, the ratio of book value to price (as a measure of the discount or premium to the 

securities’ book value), and the debt ratio (as a measure of leverage level).  

The description on these variables is as follows: 

 

Table 3.3  Description of the Variables: Micro Factor Effect 

 

Variables Description 

Independent  

EREIT_IND   The monthly returns of each equity REIT for U.S. or the 

monthly returns of each property fund for Thailand. 

(Bloomberg) 

Dependent  

MKT The monthly returns on the NYSE value weighted index for 

U.S or on the SET index for Thailand (Bloomberg) 

LOG_TA Log values of total assets of equity REITs for U.S. or log 

values of total assets of property funds for Thailand.  

(Bloomberg) 

TYPE Dummy variable for the types of underlying real properties. 

This dummy variable equals to 1 if the underling real 

properties are for nonresidential use, otherwise equals to 0. 

(Bloomberg) 

BV_PRICE  The ratio of book value to price for equity REIT or net asset 

value to price for property funds. (Bloomberg) 

DEBT_TA  Debt to total asset ratio. (Bloomberg) 
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2)  Descriptive Summary 

For  U.S.  Equity  REITs,  the  study  is  based  on  17,835  panel  data 

samples of 164 Equity REITs trading during 2001 to 2011. Among these 164 Equity 

REITs, 31 of them generate revenue from the underlying real properties which are for 

residential  use  and  133  of  them  earn  income  from  the  underlying  real  properties 

which are for nonresidential use. The Equity REITs with real properties for residential 

use  are  19%  of  the  total  and  with  nonresidential  use  contribute  81%  of  the  total  as 

shown in the Panel B of Figure 3.1 below.  

 

Panel A  U.S. Equity REIT Summary               Panel B  Thailand Property Fund Summary 

 

   

 

Figure 3.1  Proportion of Real Estate Securities with Residential Use Underlying  

                   Real Properties and with Nonresidential Use Underlying Real Properties 

Source:  Bloomberg Database, 2012a-c and Thaipropertyfund, 2000-2011. 

 

The  figure  shows  that,  from  164  U.S.  Equity  REITs  of  the  sample, 

those  holding  underlying  properties  for  residential  use  contribute  about  19%  of  the 

total  and  from  30  Thailand  property  funds investigated  in  the  study,  those  holding 

underlying property for residential use are approximately 30% of the total.  

The summary of descriptive statistics in Panel A of Table 3.3 reveals 

that  the  mean  monthly  return  for  Equity REIT  is  2.85%,  which  is  higher  than  the 

mean monthly stock market return of 0.47% and the standard deviation of the Equity 



53 

REITs’ return is 26.42%, which is also higher than the standard deviation of the stock 

market  returns  of  4.79%.  The  relative  ratios  of  mean  monthly  return  to  standard 

deviation at 0.108 for Equity REIT and 0.105 for the market reveal that Equity REIT 

performs a bit better than the market after adjusted for the fluctuation of the return. 

The correlations between monthly returns of Equity REITs and all five 

variables  are  very  low  though  all  of  the correlation  coefficients  between  Equity 

REITs’  return  and  these  variables  are  statistically  significant.  In  details,  the 

correlation  coefficient  between  the  monthly  returns  of  Equity  REITs  and  monthly 

market  returns  is  0.112,  the  correlation  coefficient  between  the  monthly  returns  of 

Equity  REITs  and  log  value  of  total  assets  is  -0.168,  the  correlation  coefficient 

between the monthly returns of Equity REITs and type of underlying real properties is 

0.03,  the  correlation  between  the  monthly  returns  of  Equity  REITs  and  the  ratio  of 

book  value  to  price  is  0.299,  and  the  correlation  coefficient  between  the  monthly 

returns of Equity REITs and the ratio of debt to total assets is -0.129%.  

The  positive  correlation  between  Equity  REITs’  and  the  market’s 

monthly  returns  confirms  that  there  is  some  market  influence  on  Equity  REITs’ 

returns. However, negative correlation between Equity REITs’ returns and log value 

of  total  assets  does  not  support  the  economies  of  scale  idea.  The  larger  size  might 

bring  about  less  efficiency  in  Equity  REITs’  cost  controlling.  The  positive  relation 

between Equity REITs’ returns and nonresidential use real properties suggests that the 

higher risk of these assets brings about higher return. The positive correlation between 

Equity  REITs’  returns  and  book  value  to  price  implies  that  when price  is  relatively 

low in relation to book value, Equity REITs  tend  to  provide  higher  return.  Last,  the 

relationship  between  debt  ratio  and  Equity REITs’  returns  is  surprisingly  negative. 

The higher debt level does not help to promote higher return for investors.   

For  Equity  REITs’  micro  factor  variables,  log  value  of  total  assets, 

type,  book  value  to  price,  and  debt  ratio  have  averages  of  7.15,  0.78,  1.92,  and 

54.38% and the standard deviation of 1.17, 0.41, 11.96, and 17.87%, respectively. The 

multicollinearity (Gujarati and Porter, 2009) is not the problem for OLS analysis on 

the impact from micro factors because the correlations among these variables are very 

low.  The  log  value  of  total  assets  is lowly  correlated  with  type  of  underlying 

properties,  the  ratio  of  book  value  to  price,  and  the  debt  ratio.  The  coefficients  of 
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correlation are -0.02, -0.036 and 0.142, respectively. Type of underlying properties is 

also  lowly  correlated  with the  ratio  of  book  value  to  price  and  debt  ratio  at  the 

coefficients of 0.003 and -0.041, respectively.  In addition, the correlation coefficient 

between debt ratio and the ratio of book value to price is also as low as -0.041.  

For Thailand’s property funds, the study is based on 1,446 panel data 

samples from 30 property funds trading during 2003 to 2011. Nine of them generate 

revenue  from  the  underlying  real  properties  which  are  for residential  use  and  21  of 

them  earn  income  from  the  underlying  real properties  which  are  for  nonresidential 

use.  The  property  funds  with  real  properties  for  residential  use are  30%  of  the  total 

and with nonresidential use contributes up to 70% of the total as shown in the Panel B 

of Figure 3.1. These proportions reflect the trend of urbanization which occurring in 

developing countries 

The  descriptive  statistics  Panel  B of  Table  3.3  shows  that,  different 

from U.S. Equity REITs, the mean monthly return for property funds is 0.73%, which 

is below the mean monthly return for stock market of 1.31%. The standard deviation 

of the property funds’ return is 4.94% which is lower than the standard deviation of 

the stock market returns of 7.12%. When these mean monthly returns are adjusted in 

relation to the standard deviation, it is found that the property funds’ performance is 

still  not  as  good  as  the  market  performance.  The  ratio  of  the  mean  to  standard 

deviation of property funds and SET Index are 0.148 and 0.184, respectively.  

The correlations between monthly returns of property funds and all five 

variables are very low. All of the correlation coefficients between property funds and 

all independent variables except log value of total assets are statistically significant.  

In  details,  the  correlation  coefficient  between  the  monthly  returns  of 

property  funds  and  market  returns  is  0.276, the  correlation  coefficient  between  the 

monthly returns of property funds and log value of total assets is 0.026, the correlation 

coefficient between the monthly returns of property funds and type of underlying real 

properties  is  0.095,  the  correlation  coefficient  between  the  monthly  returns  of 

property  funds  and  the  ratio  of  book  value  to  price  is  -0.188,  and  the  correlation 

coefficient between the monthly returns of Equity REIT and the ratio of debt to total 

assets is 0.065.  
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Similar  to  U.S.  Equity  REITs,  the  positive  correlation  between 

property  funds’  and  market’s  monthly  returns  confirms  that  there  is  some  market 

influence on property funds’ returns. The positive correlation between property funds’ 

return and log value of total assets supports the existence of economies of scale but, 

the  correlation  coefficient  is  very  low  and  not  statistically  significant.  The  positive 

relation  between  property  funds  and  nonresidential  use  real  properties  suggests  that 

the  higher  risk  of  these  assets  brings  about  higher  return.  The  negative  correlation 

between  property  funds’  returns  and  book  value  to  price  implies  that  when  price  is 

relatively  higher  in  relation to  book  value,  property  funds  tend  to  provide  higher 

return. Last, different from U.S. Equity REITs, the higher debt ratio of property funds 

brings about higher return. 

An important note is that although these property funds are income-tax 

exempt the same as U.S. Equity REIT, the debt level of Thai property funds is limited 

at 10% only and in average the debt ratio is only 2.89%. The U.S. Equity REITs’ debt 

ratio averages as high as 54.38%. The use of debt for U.S. Equity REITs is dependent 

on  the  board  of  directors  and  more  flexible.  The  negative  relationship  between  debt 

level  and  U.S.  Equity  REITs’  return  might  not  be  because  the  debt  ratio  is  over 

optimal level. 

For micro factor variables of property funds, log value of total assets, 

type, book value to price, and debt ratio have averages of 7.55, 0.63, 1.21, and 2.98% 

respectively, and the standard deviations of 0.97, 0.48, 0.28, and 3.35%. The same as 

U.S.  Equity  REIT  market,  the  correlations  among  these  variables  are  very  low.  The 

chance to face the multicollinearity problem for OLS analysis is also low.  

The log value of total assets is lowly correlated with type of underlying 

properties,  the  ratio  of  book  value  to  price,  and  the  debt  ratio.  The  coefficients  of 

correlation are 0.20, - 0.076 and 0.25, respectively. Type of underlying properties is 

also  lowly  correlated  with  the  ratio  of  book  value  to  price  and  debt  ratio  with  the 

correlation coefficients of -0.239 and 0.193.  The correlation coefficient between debt 

ratio and the ratio of book value to price is also as low as - 0.206. 
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Table 3.4  Summary Statistics of Real Estate Securities’ Monthly Returns and Micro-

        Factor Variables  

 

Panel A  Summary Statistics of U.S. Equity Real Estate Investment Trusts’ Monthly 

      Returns and Micro Factors During 2001 to 2011 

 

        Correlation    

 Mean  Std.Dev  EREIT_IND  MKT  LOG_TA  TYPE  BV_PRICE  DEBT_TA 

EREIT_IND 2.85  26.42 1  0.112**  -0.168**  0.030**  0.299**  -0.129** 

MKT 0.47  4.79 0.112**  1  -0.017*  -0.007  -0.001  -0.014 

LOG_TA 7.15  1.17 -0.168**  -0.017* 1  -0.020**  -0.036**  0.142** 

TYPE 0.78  0.41 0.030**  -0.007  -0.020**  1  0.003  -0.041** 

BV_PRICE 1.92  11.96 0.299**  -0.001  -0.036**  0.003 1  -0.041** 

DEBT_TA 54.38  17.87 -0.129**  -0.014  0.142**  -0.041**  -0.041** 1 

 

Panel B  Summary Statistics of Thailand Property Funds’ Monthly Returns and Micro 

     Factor Variables During 2003 to 2011 

 

      Correlation    

 Mean  Std.Dev.  EREIT_IND  MKT  LOG_TA  TYPE  BV_PRICE  DEBT_TA 

EREIT_IND 0.73  4.94 1  0.276**  0.026  0.095**  -0.188**  0.065* 

MKT 1.31  7.12 0.276**  1  -0.007  0.001  -0.003  -0.016 

LOG_TA 7.55  0.97 0.026  -0.007 1  0.200**  -0.076**  0.125** 

TYPE 0.63  0.48 0.095**  0.001  0.200**  1  -0.239**  0.193** 

BV_PRICE 1.21  0.28 -0.188**  -0.003  -0.076**  -0.239** 1  -0.206** 

DEBT_TA 2.98  3.35 0.065*  -0.016  0.125**  0.193**  -0.206** 1 

 

Source:  Bloomberg, 2012. 

Note:  ** Correlation is significant at 0.01 level (2-tailed) 

             * Correlation is significant at 0.05 level (2-tailed) 
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This  table  shows  the  summary  statistics  including  mean,  standard 

deviation, and correlation of real estate securities’ returns, market returns, log value of 

total asset, type of underlying real properties, the ratio of book value to price, and debt 

ratio.  

3)  Research Methodology 

This study uses ordinary least square regression (OLS) method to test 

the  impact  of  the  micro-factors  on  Equity  REITs  and  property  funds’  returns.  The 

obvious  benefit  of  using  OLS  method  is  that  the  impact  of  the  change  in  the 

independent  variables  on  the  dependent  variables  could  be  found  with  no  bias  and 

have minimum variance in the class of all linear unbiased estimators as mentioned by 

(Gujarati Damodar 2003). The panel data are broken down into U.S. Equity REIT set 

and  Thailand’s  property  fund  set  to  compare  the  similarity  and  difference  in 

developed market and developing market. The basic regression equation is as follows:  

 

EREIT_IND = BO + B1MKT + B2LOG_TA + B2TYPE + B3BV_PRICE + B4DEBT_TA     (8) 

   

The  best  set  of  predictive  variables  for  regression  model  is  chosen 

according  to  stepwise  regression  procedure.  Under  this  method,  different  regression 

models  with  different  independent  variables  are  built  through  forward  selection 

procedure.  Each  time,  each  of  the  variables  in  the  model  is  re-examined  for  its 

significance.  The  variable  with  highest  significance  level,  then,  is  removed  and  the 

procedure continues until the optimal model is achieved. The beta for log values on 

total  assets  represents  the  change  in  the real  property  securities’  returns  which  is 

caused  by  the  change  in  asset  size.  The beta  on  dummy  variable  of  asset  type 

represents the change in the investment returns which is caused by having underlying 

real  properties  for  nonresidential  use.  The beta  for  the  ratio  of  book  value  to  price 

shows the impact of the premium or the discount of the trading price to the book value 

on  the  securities’  returns.  Last,  the  beta  of  debt  ratio  represents  the  increase  or 

decrease in returns caused by the use of debt leverage. 
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 3.2.2  Macro Factor Effect  

From the discount cash flow model, if a security is similar to bond, its value or 

return  should  be  dependent  on  the  discount  rate,  bond  yields.  Equity  REITs  and 

property funds’ cash flows are highly predictable and investors should view them as 

bonds. The test in this section is aimed to clarify this belief. If the securities are bonds 

by nature, they should be sensitive to the interest rates like bonds. 

The  test  of  the  effect  of  macro  factors,  in  particular  interest  rates,  in  this 

section  provides  more  evidence  on  the  bond characteristic  of  these  real  estate 

securities. 

1)  Data 

This  study  uses  the monthly  returns  of  FTSE  NAREIT  All  Equity 

REIT index as a proxy for the dependent variable. For Thailand property funds, since 

the property fund index has been recorded in April, 2009, this study uses the equally 

weighted property fund portfolio’s monthly returns from the introduction of property 

fund in 2003 as the proxy of the dependent variable. The number of property funds in 

the  portfolio  varies  with  the  property  funds  issued  to  the  market  in  Bloomberg 

database.  

The  same  interest  rate  proxies  used  in  the  study  of  He  et  al.  (2003) 

which  are  widely  used  by  many  researches  are  investigated  in  this  study.  These 

proxies  include  the  monthly  holding  period  returns  on  long-term  U.S.  government 

bonds,  the  monthly  holding  period  returns  on  high-grade  corporate  bonds,  the 

percentage  changes  in  yield  for  long-term  U.S.  government  bonds,    the  percentage 

changes in yield for high-yield (Baa) corporate bonds, the difference between returns 

on  long-term  U.S.  government  bonds  and  T-bill  rates  which  is  a  measure  of  the 

unexpected changes in interest rate according to Fama and French (1993) , the spread 

between  yields  on  high-yield  (Baa)  corporate  bonds  and  returns  on  long-term  U.S. 

government bonds, and the spread between returns on high-grade corporate bonds and 

returns on long-term U.S. government bonds which is used to measure default risk in 

Fama and French (1993). 

For  the  regression  analysis  on  Thailand  property  funds,  interest  rate 

proxies are adjusted with the available database of Bloomberg and Thai Bond Market 

Association (Thai BMA).  
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They include  first, monthly returns on long-term Thailand government 

bonds,  second,  monthly  returns  on  investment  grade  bonds  in  Thailand,  third,  the 

percentage changes in the yield of long-term Thailand government bonds, fourth, the 

percentage  changes  in  yield  for  A  rated  corporate  bonds  in  Thailand,  fifth,  the 

difference between returns on long-term Thailand government bonds and T-bill rates 

for Thailand, sixth, the spread between yields on A rated corporate bonds and returns 

on long-term Thailand government bonds, and  seventh, the spread between returns on 

investment  grade  corporate  bonds  and  returns  on  long-term  Thailand  government 

bonds for Thailand.  

The details are as follows: 

 

Table 3.5  Description of the Variables: Macro Factor Effect 

 

Variables Description 

Dependent 

EREIT  The monthly returns of equity REITs (FTSE NAREIT All 

Equity REIT index) for U.S. or equally weighted returns of 

property funds for Thailand. (Bloomberg) 

Independent  

MKT The monthly returns on the NYSE value weighted index for 

U.S or on the SET index for Thailand (Bloomberg) 

BOND The monthly returns on long-term government bonds. 

Calculation using 10 year and over U.S. government bond’s 

total return index or on zero coupon 10 year Thailand 

government bond’s total return index. (Bloomberg) 

CORP The monthly returns on long-term high-grade corporate bonds 

(Calculation from change in YTM of Moody’s Aaa bond or 

on Thailand investment grade corporate bonds) (Bloomberg) 

LONG The percentage changes of monthly yields on long-term U.S. 

government bonds or Thailand government bonds. 

(Bloomberg) 
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Table 3.5  (Continued) 

  

Variables Description 

HIGH The percentage changes of monthly yields on U.S. high-yield 

(Baa) corporate bonds (Bloomberg) or on Thailand A rated 

corporate bonds (ThaiBMA) 

TBILL the one monthly treasury bill rate observed at the beginning of 

the month (Bloomberg for U.S. and ThaiBMA for Thailand ) 

TERM BOND minus TBILL (a measure of unexpected returns on 

long-term government bonds) 

DEF Yields on high-yield (Baa) corporate bonds minus BOND for 

U.S. or yields on A rated corporate bonds minus BOND for 

Thailand. (a default risk measure) 

DEFL CORP minus BOND (a measure of default risk from Fama & 

French (1993)) 

 

2)  Descriptive Summary 

 The  descriptive  summary  in  Panel A  of  Table  3.4  shows  that,  from 

January  2001  to  December  2011,  Equity  REITs  outperform  both  bond  and  stock 

markets.  Equity  REITs’  mean  monthly  return  is  1.10%  while  the  long-term 

government  bonds’  and  stock  market’s  mean  monthly  returns  are  0.73%  and  0.34% 

respectively.  For  return  fluctuation,  Equity  REITs’  returns  are  highest  volatile  with 

the  standard  deviation  of  7.14%,  while the  long-term  government  bonds’  and  stock 

market’s  standard  deviation  are  at  3.18%  and  4.85%,  respectively.  However,  if  the 

monthly  mean  returns  are  computed  relatively  to  standard  deviation,  Equity  REITs’ 

performance is worse than long-term government bonds but better than stock market. 

The  mean  monthly  return  per  standard  deviation  ratios  of  Equity  REITs,  long-term 

government bonds, and stock market are 0.15, 0.23, and 0.07, respectively.  

For  the  correlation  among  interest  rate  proxies,  there  are  some 

variables which are highly interconnected. The high correlation among these interest 

rate  proxies  might  create  multicollinearity problem  in  Ordinary  Least  Square  (OLS) 



61 

test. In details, the monthly returns on long-term government bonds (BOND) is highly 

correlated with many variables including the percentage changes of monthly yields on 

long-term U.S. government bonds (LONG) (at -0.88), BOND minus TBILL (TERM) 

(at 0.89), yields on high-yield (Baa) corporate bonds minus BOND (DEF) (at -0.97), 

and  CORP  minus  BOND  (DEFL)  (at  -0.82).  Other  pairs  with  high  correlation 

coefficient are the monthly returns on long-term high-grade corporate bonds (CORP) 

and CORP minus BOND (DEFL) with the correlation of -0.95 and the pair between 

the  pair  between  the  percentage  changes  of  monthly  yields  on  long-term  U.S. 

government  bonds  (LONG)  and  yields  on high-yield  (Baa)  corporate  bonds  minus 

BOND (DEF) with correlation of 0.86. The correlation between the monthly returns 

of  Equity  REITs  (EREIT)  and  the  monthly  returns  on  long-term  government  bonds 

(BOND)/  the  percentage  changes  of  monthly  yields  on  U.S.  high-yield  (Baa) 

corporate  bonds  (HIGH)/  BOND  minus  TBILL  (TERM)/  CORP  minus  BOND 

(DEFL)  are  negative.  This  could  be  explained  by  the  inverse  relationship  between 

return and change in interest rate. However, only the correlation coefficient between 

the monthly returns of Equity REITs and the percentage changes of monthly yields on 

U.S. high-yield (Baa) corporate bonds (HIGH) is statistically significant. The positive 

sign  of  the  correlation  between  the  monthly  returns  of Equity  REITs  (EREIT)  and 

market  (MKT)  suggests  that  the  monthly  returns  of  Equity  REITs  and  stock  market 

might  be  integrated  and  affected  by  macro  variables  in  the  same  way.  The  positive 

relationship  between  the  monthly  returns  of  Equity  REITs  (EREIT)  and  the 

percentage changes of monthly yields on long-term U.S. government bonds (LONG) 

and  the  positive  correlation  between  the  monthly  returns  of  Equity  REITs  and  the 

monthly  returns  on  long-term  high-grade  corporate  bonds  (CORP)  might  imply  that 

these  securities  are  also  affected  by  the same  fundamental  factors.  The  positive 

correlation  between  the  monthly  returns  of  Equity  REITs  and  yields  on  high-yield 

(Baa) corporate bonds minus BOND (DEF) is different from the study’s expectation 

but its magnitude is low.  

For  Thailand,  the  descriptive  summary  in  Panel  B  of  5  shows  that 

property  funds  perform  differently  from  Equity  REITs.  Property  funds’  return  is 

higher than bonds but lower than stock market. Property funds’ mean monthly return 

is  0.36%  while  the  long-term  government  bonds’  and  stock  market’s  mean  monthly 
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returns  are  0.11%  and  1.07%  respectively.  For  return  fluctuation,  property  funds’ 

return has the lowest volatility with standard deviation of 2.32%, compared to long-

term government bonds’ and stock market’s standard deviations of 4.08% and 6.81%. 

Nevertheless,  if  the  monthly  mean  returns  are  computed  relatively  to  standard 

deviation, property funds’ performance is better than long-term government bonds but 

slightly  worse  than  stock  market.  The  ratios  of  monthly  mean  return  per  standard 

deviation of property funds, long-term government bonds, and stock market are 0.155, 

0.03, and 0.157, respectively.   

For  the  correlation  among  interest  rate  proxies,  some  variables  are 

highly  interconnected.  The  high  correlation  among  these  interest  rate  proxies  might 

create multicollinearity problem in OLS regression. The monthly returns on long-term 

government  bonds  (BOND)  is  highly  correlated  with  many  variables  including  the 

monthly  returns  on  long-term  high-grade  corporate  bonds  (CORP)  (at  0.85),  the 

percentage  changes  of  monthly  yields  on  long-term  Thailand  government  bonds 

(LONG)  (at  -0.977),  the  percentage  changes of  monthly  yields  on  Thailand  A  rated 

corporate bond (HIGH) (at -0.903), BOND minus TBILL (TERM) (at 0.96), yields on 

A  rated  corporate  bonds  minus  BOND  (DEF)  (at  -0.99),  and  CORP  minus  BOND 

(DEFL)  (at  -0.99).  Next  group  of  pairs  with  high  correlation  coefficient  are  the 

monthly  returns  on  long-term  high-grade  corporate  bonds  (CORP)  and  different 

variables including the percentage changes of monthly yields on long-term Thailand 

government  bond  (LONG)  (at  -0.81),  the  percentage  changes  of  monthly  yields  on 

Thailand A rated corporate bonds (HIGH) (at -0.83), BOND minus TBILL (TERM) 

(at 0.80), and yields on A rated corporate bonds minus BOND for Thailand (DEF) (at 

-0.84).  Another  group  of  high  correlation  coefficients  includes  the  pairs  of  the 

percentage  changes  of  monthly  yields  on  long-term  Thailand  government  bonds 

(LONG) and the percentage changes of monthly yields on Thailand A rated corporate 

bonds (HIGH) (at 0.89), BOND minus TBILL (TERM) (at -0.93), yields on A rated 

corporate bonds minus BOND (DEF) (at 0.96), and CORP minus BOND (DEFL) (at 

0.98), the percentage changes of monthly yields on Thailand A rated corporate bonds 

(HIGH)  with  BOND  minus  TBILL  (TERM) (at  -0.87),  yields  on  A  rated  corporate 

bonds  minus  BOND  (DEF)  (at  0.90),  and CORP  minus  BOND  (DEFL)  (at  0.88), 

BOND minus TBILL (TERM) with yields on A rated corporate bonds minus BOND 
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(DEF) (at -0.94)  and CORP minus BOND (DEFL) (at -0.951) and the last pair, yields 

on A rated corporate bonds minus BOND (DEF) and CORP minus BOND (DEFL) (at 

0.98).  Surprisingly,  the  correlation  coefficients  between  the  monthly  returns  of 

property  funds  and  all  interest  rate  independent  variables  are  very  low  and  not 

statistically  significant.  The  correlation  coefficients  between  monthly  returns  of 

property  funds  and  monthly  returns  on  long-term  government  bonds  (BOND)  /  the 

monthly  returns  on  long-term  high-grade  corporate  bond  (CORP)  /  BOND  minus 

TBILL  (TERM)  are  negative  and  are  positive with  the  remainders  of  interest  rate 

proxies.   

 

Table 3.6  Summary Statistics for Real Estate Securities’ Monthly Returns and Macro  

                  Factor Variables 

 

Panel A  Summary Statistics of U.S. Equity Real Estate Investment Trusts’ Monthly  

                Returns and Macro Factor Variables during 2001 to 2011 

 

              Correlation         

  
Mean  Std. 

Dev.  EREIT  MKT  BOND  CORP  LONG  HIGH  TBILL  TERM  DEF  DEFL 

EREIT  1.10  7.14  1  .719**  -.132  .261**  .103  -.347**  -.032  -.108  .084  -.134 

MKT  .34  4.85  .719**  1  -.302**  .009  .245**  -.177*  -.018  -.270**  .237**  .113 

BOND  .73  3.18  -.132  -.302**  1  .587**  -.876**  -.377**  -.052  .889**  -.967**  -.816** 

CORP  .72  5.70  .261**  .009  .587**  1  -.481**  -.781**  -.093  .548**  -.584**  -.947** 

LONG  -.23  6.75  .103  .245**  -.876**  -.481**  1  .227**  .002  -.764**  .858**  .692** 

HIGH  -.27  3.38  -.347**  -.177*  -.377**  -.781**  .227**  1  .120  -.369**  .407**  .707** 

TBILL  1.89  1.71  -.032  -.018  -.052  -.093  .002  .120  1  -.494**  .071  .087 

TERM  -1.12  3.67  -.108  -.270**  .889**  .548**  -.764**  -.369**  -.494**  1  -.865**  -.744** 

DEF  6.03  3.31  .084  .237**  -.967**  -.584**  .858**  .407**  .071  -.865**  1  .801** 

DEFL  -1.46  7.99  -.134  .113  -.816**  -.947**  .692**  .707**  .087  -.744**  .801**  1 
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Panel B  Summary Statistics for of Thailand Property Funds’ Monthly Returns and  

                Macro Factor Variables during 2003 to 2011 

 

              Correlation         

  
Mean  Std. 

Dev.  EREIT  MKT  BOND  CORP  LONG  HIGH  TBILL  TERM  DEF  DEFL 

EREIT  .36  2.32  1  .434**  -.062  -.045  .058  .016  -.036  -.046  .033  .064 

MKT  1.07  6.81  .434**  1  -.085  -.070  .058  .072  -.216*  -.012  .073  .085 

BOND  0.11  4.08  -.062  -.085  1  .854**  -.977**  -.903**  .141  .955**  -.985**  -.992** 

CORP  .40  .83  -.045  -.070  .854**  1  -.810**  -.825**  .184  .801**  -.843**  -.781** 

LONG  .15  9.42  .058  .058  -.977**  -.810**  1  .890**  -.132  -.934**  .964**  .975** 

HIGH  .05  6.76  .016  .072  -.903**  -.825**  .890**  1  -.094  -.865**  .897**  .883** 

TBILL  2.49  1.24  -.036  -.216*  .141  .184  -.132  -.094  1  -.154  -.145  -.125 

TERM  -2.40  4.15  -.046  -.012  .955**  .801**  -.934**  -.865**  -.154  1  -.941**  -.951** 

DEF  5.82  4.32  .033  .073  -.985**  -.843**  .964**  .897**  -.145  -.941**  1  .977** 

DEFL  .29  3.40  .064  .085  -.992**  -.781**  .975**  .883**  -.125  -.951**  .977**  1 

 
Note:   ** Correlation is significant at 0.01 level (2-tailed) 

             * Correlation is significant at 0.05 level (2-tailed) 

 

This  table  shows  the  summary  statistics  including  mean,  standard 

deviation,  and  correlation  of  real  estate  security’s  monthly  returns,  market  monthly 

returns, and interest rate proxies. 

These  interest  rate  proxies  include  MKT  (the  monthly  returns  on  the 

NYSE value weighted index for U.S or on the SET index for Thailand), BOND the 

monthly returns on long-term government bonds. Calculation using 10 year and over 

U.S.  government  bond’s  total  return  index  or  on  zero  coupon  10  year  Thailand 

government bond’s total return index), CORP (the monthly returns on long-term high-

grade corporate bond (Calculation from change in YTM of Moody’s Aaa bond or on 

Thailand  investment  grade  corporate  bonds)),  LONG  (the  percentage  changes  of 

monthly yields on long-term U.S. government bonds or Thailand government bonds), 

HIGH (the percentage changes of monthly yields on U.S. high-yield (Baa) corporate 

bonds or on Thailand A rated corporate bonds), TBILL (the one monthly treasury bill 

rate  observed  at  the  beginning  of  the  month  of  U.S.  and  Thailand),  TERM  (BOND 

minus  TBILL)  which  is  a  measure  of  unexpected  returns  on  long-term  government 
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bonds,  DEF  (yields  on  high-yield  (Baa)  corporate  bonds  minus  BOND  for  U.S.  or 

yields on A rated corporate bonds minus BOND for Thailand) which is a default risk 

measure,  and  DEFL  (CORP  minus  BOND)  which  is  a  measure  of default  risk  from 

Fama & French (1993) 

3)  Research Methodology 

For testing the impact of macro factors on the real estate securities, this 

study uses ordinary least square regression (OLS) method to test the existence of the 

impact of the macro factors on Equity REITs and property funds’ returns.  

To see the impact in broad picture, this study uses the monthly returns 

of FTSE NAREIT All Equity REIT index to represent the investment in U.S. Equity 

REITs and equally weighted returns of property funds to represent the investment in 

Thailand’s property funds. The ground regression equation is as follows:  

 

EREIT = BO + B1MKT + B2BOND + B2 CORP + B3LONG + B4HIGH + B5TERM + 

B6DEF + B7DEFL          (9) 

 

Stepwise method is used for choosing the best regression model from 

many  possible  regression  models  which  are  the  combination  of  all  independent 

variables  in  the  above  ground  regression  equation.  The variable  with  highest 

significance level is removed and the procedure continues until the optimal model is 

achieved. Each independent interest rate proxy is tested for its significance and impact 

on the Equity REITs’ and property funds’ return. 

The  graph  comparing  the  monthly  returns  of  U.S.  Equity  REITs,  the 

long term U.S. government bonds, and the high grade corporate bonds in Panel A of 

Figure 3.2 demonstrates that the volatility of Equity REITs’ returns is highest among 

the group. The graph also shows that the fluctuation of Equity REITs’ returns is more 

than the NYSE Index from 2003 to 2011 and reaches the highest level during 2008 to 

2009. This phenomenon is caused by the event of the booming of real estate sector in 

U.S. after 2002 and the broken real estate bubble in September 2008 when Lehman 

Brother went bankrupt. Noticeably, all monthly returns’ fluctuation increases after the 

broken  bubble.  In  addition  the  high  positive  returns  occur  because  the  immediate 

swing back of the return.  
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The  graph  in  Panel  B  of  Figure  3.2  shows  different  story  of  property 

funds  in  Thailand.  The  movement  of  property  funds’  returns  is  more  stable  when 

compared  to  the  SET  Index  returns  but  is a  bit  higher  volatile  than  the  investment 

grade  corporate  bonds’  returns.  The  bankruptcy  of  Lehman  Brother  in  September 

2008  in  U.S.  affects  real  estate  securities  around  the  world.  REIT  prices  decrease 

almost everywhere in the world according to the report of Psaltis and Chubb (2008). 

Property  funds  are  also  affected  by  this event  and  their  returns  become  highly 

fluctuated in the nearby period.  

In overall, throughout the period during 2003 to 2011, property funds 

and corporate bonds’ monthly returns are very close and very stable. From the graph, 

the swing of the returns of stock market does not relate to the swing of the returns of 

property funds. The impact of the stock market’s returns to property funds’ returns is 

very  limited.  The  returns  of  stock  market  are  obviously  related  to  the  return  of 

property funds only when the movement in the market is very strong.  

Thus,  property  funds  may  be  used as  an  alternative  of  saving 

instruments  for  investors  who  prefer  low risk  instruments  like  corporate  bonds. 

Investors  may  reallocate  their portfolio  to  have  more  property  fund  to  avoid  market 

volatility  when  the  uncertainty  in  the  market  is  not  very  high.  When  the  market’s 

volatility is extremely high, the returns of property funds are volatile, though not as 

high  as  stock  market’s  returns.  Interestingly,  the  graph  shows  that  the  relationship 

between property funds’ returns and common stocks’ returns varies with the change 

of  the  market’s  volatility.  The  movement  of  the  returns  of  property  funds  and 

common stocks become positively stronger during the highly volatile period as shown 

in 2008 to 2009  

The findings affirm the similarity between the property funds and fixed 

income securities for their low returns’ volatilities. However, when Panel B of Figure 

3.2  is  examined  in  details,  the  movement  of  property  funds’  returns  does  not  quite 

relate to the movement of investment grade bonds’ returns.  

Sharpe (1992) could be used to track the similarity of property funds 

and fixed income securities in addition to the analysis of interest rate sensitivity.  
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Panel A  Monthly Returns of U.S. Equity Real Estate Investment Trusts, NYSE Index, and High Grade Corporate Bonds 
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Panel B  Monthly Returns of Thailand Property Funds, SET Index, and Investment Grade Corporate Bonds 

 

 
 

Figure 3.2  Comparison of the Monthly Returns of Real Estate Securities, Market, and Corporate Bonds 

Source:  The Thai Bond Market Association, 2012 and Bloomberg Database, 2012a-c. 
 

Figure 3.2 shows monthly returns of U.S. Equity Real Estate Investment Trust in relation to the monthly returns of U.S. market 

(NYSE  Index),  and  the  monthly  returns  of  average  high  grade  corporate bonds  in  Panel  A  and  compare of  monthly  returns  Thailand 

property funds with the monthly returns of Thailand market (SET Index) and the monthly returns of investment grade bonds. 

68 
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3.2.3  Sharpe’s Asset Allocation Analysis 

The idea from Sharpe’s asset allocation analysis is applied to examine and 

determine the asset class exposure of property funds.  

1)  Data   

In  Sharpe  (1992)  paper,  the  studied  U.S.  funds  are  replicated  by  a 

portfolio built from the 12 asset classes including bills, intermediate-term government 

bonds,  long-term  government  bonds,  corporate  bonds,  mortgage-related  securities, 

large-capitalization value socks, large-capitalization growth stocks, medium capitalization 

stocks,  small  capitalization  stocks,  non-U.S.  Bonds,  European  stocks,  and  Japanese 

stocks  for  analysis.  However,  to  apply the  study  to  Thailand  property  funds,  this 

research replicated the portfolio of property funds by changing some asset classes but 

still  follows  the  key  idea  that  each  of  asset  class  must  be  mutually  exclusive, 

exhaustive, and has return which is different by nature. The following are 12 classes 

used for this paper: 

 

Table 3.7  Description of Asset Classes 

 

Asset Classes Description 

BILL Thailand government’s zero-coupon 3 month securities 

(Bloomberg) 

INTERM_GOV   Thai Bond Dealing Centre Government Bond Group 2. This group 

represents Thailand government bonds with maturity of 3 years to 

7 years (Bloomberg) 

LONG_GOV Thai Bond Dealing Centre Government Bond Group 4. This group 

represents Thailand government bonds with maturity of 10 years 

and over (Bloomberg) 

COR_BOND Thailand’s investment grade corporate bonds (Bloomberg) 

 PROP Index of property sector stocks trading in Thailand, SETPROP 

Index (Bloomberg) 

VAL_STOCK  The first 25 stocks with highest book to price ratio chosen from the 

50 largest capitalization stocks trading in the Stock Exchange of 

Thailand with (Bloomberg). These stocks do not include stocks in 

SETPROP Index and property funds.  
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Table 3.7  (Continued) 

  

Asset Classes Description 

GROW_STOCK  The first 25 stocks with lowest book to price ratio chosen from the 

50 largest capitalization stocks trading in the Stock Exchange of 

Thailand with (Bloomberg). These stocks do not include stocks in 

SETPROP Index and property funds. 

MED_STOCK  The 80% of the largest capitalization stocks from the remainders of 

stocks trading the Stock Exchange of Thailand after the 50 largest 

capitalization stocks have been selected. These stocks do not 

include stocks in SETPROP Index and property funds. 

SMALL_STOCK  The last 20% of stocks with lowest capitalization chosen from the 

Stock Exchange of Thailand excluding the 50 largest 

capitalization. These stocks do not include stocks in SETPROP 

Index and property funds.  

NONTHAI_BOND 

 

DEVEL_STOCK 

 

EMERG_STOCK 

Non-Thai market bonds. This study uses JPM Global Aggregate 

Bond Index (Bloomberg) as the proxy. 

 Stocks in developed market. This study uses MSCI world 

developed market index (Bloomberg) as the proxy. 

Stocks in emerging market. This study uses VANGUARD 

emerging market stock index (Bloomberg) as the proxy. 

 

2)  Descriptive Data 

The  descriptive  summary  in  Table  3.7  shows  that  the  mean  monthly 

return of small-capitalization stocks is the highest at 2.31% while the mean monthly 

return  of  developed  market  stocks  is  the  lowest  at  1.26%.  The  fluctuation  of  mean 

monthly  return  of  the  property  sector  stocks  is  the  highest  at  8.95%  while  the 

fluctuation of mean monthly return of investment grade corporate bonds is the lowest 

at  0.83%.  When  the  mean  monthly  return  of  these  asset  classes  are  measured  in 

relation  to  their  standard  deviation,  the  investment  grade  corporate  bond  class 

provides the highest return relatively to standard deviation while the property sector 

stock class provides lowest return relatively to standard deviation. 
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In details, the value weighted portfolio of 35 property funds (PF) has 

mean monthly return of 0.59% and the standard deviation of 2.83%. For the 12 asset 

classes,  their  mean  monthly returns  and  standard  deviations  are  as  follow:  Thailand 

government’s  zero-coupon  3  month  securities  (BILL:  1.58%,  11.74%),  Thailand 

government’s  intermediate-term  bonds (INTERM_GOV:  0.41%,  2.44%),  Thailand 

government’s  long-term  bonds  (LONG_GOV:  0.60%,  3.49%),  investment  grade 

corporate  bonds  (COR_BOND:  0.40%,  0.83%),  property  sector  stocks  (PROP: 

0.48%,  8.95%),  large-capitalization  value  stocks  (VAL_STOCK:  1.26%,  7.54%), 

large-capitalization  growth  stocks (GROW_STOCK:  1.41%,  7.41%),  medium-

capitalization  stocks  (MED_STOCK:  0.63%,  5.21%),  small-capitalization  stocks 

(SMALL_STOCK:  2.31%,  5.66%),  non-Thai  bonds  (NONTHAI_BOND: 

0.52%,1.80%),  developed  market  stocks  (DEVEL_STOCK:  0.33%,  4.87%),  and 

emerging-market stocks (EMERG_STOCK: 1.26%, 7.41%).  

  The  portfolio  of  property  funds’ mean  monthly  return  (PF)  is 

not  highly  correlated  to  any  of  the  12  asset  classes.  The  negative  relationships 

between  the  portfolio  of  property  funds’ mean  monthly  return  and  all  bond  asset 

classes’  monthly  returns  (BILL, INTERM_GOV,  LONG_GOV,  and  COR_BOND) 

are not statistically significant.  

 The  relationships  among  pairs  of asset  classes  are  mixed  of  both 

negative and positive. However, neither positively nor negatively correlated group is 

obviously  dominated  another  group.  In  addition,  most  of  them  are  not  highly 

connected,  except  the  pair  of  mean  monthly  return  of  emerging  market  stocks 

(EMERG_STOCK)  and  developed  market  stocks  (DEVEL_STOCK),  large-

capitalization  value  stocks  (VAL_STOCK) and  large-capitalization  growth  stocks 

(GROW_STOCK),  property  sector  stocks  (PROP)  and  medium-capitalization  stock 

(MED_STOCK),  Thailand  government’s intermediate-term bonds  (INTERM_GOV) 

and investment grade corporate bonds (COR_BOND), property sector stocks (PROP) 

and  large-capitalization  value  stocks  (VAL_STOCK),  and  large-capitalization  value 

stocks  (VAL_STOCK)  and  medium-capitalization  stocks  (MED_STOCK)  with  the 

correlation coefficients of 0.90, 0.894, 0.89,0.882, 0.85, and 0.826  respectively.    
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Table 3.8  Summary Statistics for Portfolio of Property Funds’ Monthly Returns and 12 Asset Classes 

 

         Correlation        

  Mean  Std. 

.Dev. 

PF  BILL INERM_ 

GOV 

LONG_ 

GOV 

COR_ 

BOND 

PROP  VAL_ 

STOCK 

GROW_ 

STOCK 

MED_ 

STOCK 

SMALL_ 

STOCK 

NONTHAI_ 

BOND 

DEVEL_ 

STOCK 

EMERG_ 

STOCK 

PF .59  2.83  1  -.043  -.016  -.047  -.012  .652**  .612**  .553**  .664**  .571**  .236*  .290**  .323** 

BILL 1.58  11.74  -.043  1  -.169  -.384**  -.403**  .046  -.013  .042  .091  .163  -.201*  .002 -.023 

INTERM_GOV  .41  2.44  -.016  -.17  1  .313**  .414**  -.035  -.103  -.094  -.117  -.060  .099  -.129 -.133 

LONG_GOV .60  3.49  -.047  -.38**  .313**  1  .882**  -.012  -.023  -.059  -.092  -.122  .303**  .003 -.020 

COR_BOND .40  .83  -.012  -.40**  .414**  .882**  1  -.045  -.021  -.083  -.130  -.125  .204*  -.031 -.065 

PROP .48  8.95  .652**  .046  -.035  -.012  -.045  1  .850**  .769**  .890**  .660**  .396**  .533**  .625** 

VAL_STOCK  1.26  7.54  .612**  -.013  -.103  -.023  -.021  .850**  1  .894**  .826**  .649**  .374**  .677**  .724** 

GROW_STOCK  1.41  7.14  .553**  .042  -.094  -.059  -.083  .769**  .894**  1  .753**  .612**  .356**  .618**  .709** 

MED_STOCK  .63  5.21  .664**  .091  -.117  -.092  -.130  .890**  .826**  .753**  1  .712**  .299**  .572**  .641** 

SMALL_STOCK  2.31  5.66  .571**  .163  -.060  -.122  -.125  .660**  .649**  .612**  .712**  1  .258*  .466**  .465** 

NONTHAI_BOND  .52  1.80  .236*  -.201*  .099  .303**  .204*  .396**  .374**  .356**  .299**  .258*  1 .393**  .409** 

DEVEL_STOCK  .33  4.87  .290**  .002  -.129  .003  -.031  .533**  .677**  .618**  .572**  .466**  .393** 1 .904** 

EMERG_STOCK  1.26  7.41  .323**  -.023  -.133  -.020  -.065  .625**  .724**  .709**  .641**  .465**  .409**  .904** 1 

 

Note:   ** Correlation is significant at 0.01 level (2-tailed) 

             * Correlation is significant at 0.05 level (2-tailed) 

 

This table shows the summary statistics including mean, standard deviation, and correlation of portfolio of property funds’ 

monthly return and 12 asset classes’ monthly returns 
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3)  Research Methodology 

The  research  methodology  follows  Sharpe  (1992)  paper.  First,  the 

value  weighted  portfolio  of  property  funds  is  built.  Next,  the  12  groups  of  asset 

classes are used to replicate the portfolio of property funds. For more understanding, 

the  portfolio  created  from  12  groups  of  asset  classes  are  built  under  the  asset  class 

factor model shown in the below equation: 

 

                      (10)  

                                                                                                                                  or 

                      (11)   

 

Where Ri is return on asset i 

F1 is value of factor 1 

 F2 is value of factor 2 

Fn is value of factor n 

bi1 through bi1 are the sensitivities of  Ri to factor F1 through Fn 

ei is non factor component of return Ri 

 

According  to  Sharpe  (1992),  the  sum of  the  terms  in  the  bracket  in 

equation 10 is the return contribution from the chosen style of the fund and ei is due to 

the asset selection. The value in equation 11 is the difference between the return of the 

selected fund and the return of passive portfolio with the same style, the return from 

asset selection.  

To  investigate  the  attributes of  property  funds,  this  study  run 

regression in 3 ways as follows: 

Method  1,  the  portfolio  is  built  according  to  the  regression  model 

which  best  fits  the  portfolio  of  property fund.  Each  asset  class’s  beta  coefficient 

represents its weight (in percent) in the portfolio. 

Method  2,  the  portfolio  is  built  through  the  regression  model  in  the 

same way as method 1, but the total weight must be equal to 100%.  

Method 3, the portfolio is built under quadratic equation and each beta 

is restricted to be in the range of 0% to 100%. This restriction is subjected to the fact 

that net short sale position is not allowed for investors in general.       



74 

The  target  portfolio  which  is  built  from  the  12  asset  classes  is  the 

portfolio  which  has  lowest  variance  of ei  ,tracking  error  which  is  the  difference 

between  the  return  on  the  portfolio  of  property  funds  and  the  return  of  the  target 

portfolio. 

The portfolio created from the 12 asset classes is the passive portfolio 

with the same style as the portfolio of property funds.  The exposure of portfolio of 

property  funds  to  each  of  the  12  asset  classes  is,  then,  determined  by  the  weight  of 

asset classes in the created portfolio.   

Next, R-square, R2, is determined with the following equation: 

 

                   (12)

   

Where  Rpi is the monthly return of the portfolio built from 12 asset classes. 

 

The  R-square  represents  the  portion  of  variance  of Ri which  is 

explained  by  asset  classes  and  1  minus  R-square,  thus,  indicates  the  unexplained 

portion.  

 

3.2.4  Cox, Ingersoll, and Ross (CIR) Model 

1)  Data 

In order to overcome the multiple cash flow complication in the model, 

this study assumes for the investment in multiple one month holding period for long 

term  investment.  The  monthly  return  on FTSE  NAREIT  All  Equity  REIT  index  are 

used for U.S. Equity REITs’ returns and monthly returns on equally weighted returns 

of property funds are used for Thailand property funds’ returns. 

2)  Descriptive Data 

Table  8  shows  that  U.S.  Equity  REITs  and  Thailand  property  funds 

have  mean  monthly  returns  of  1.10%  and 0.36%  respectively  with  the  standard 

deviations  of  7.14%  and  2.32%.  The  mean  monthly  return  of  U.S.  Equity  REIT  is 

statistically  significant  but  the  monthly return  of  Thailand property  fund  is  not 

statistically significant. 
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Table 3.9  Descriptive Statistic of Monthly Returns of US Equity Real Estate  

                  Investment Trusts and Thailand Property Funds during 2001 to 2011 

 

  N  Mean 

Std. 

Dev. 

Std. 

Error 

Mean  T  Df 

Sig.  

(2 tailed) 

U.S.  132  1.104 7.136 0.621 1.777 131  0.078

Thailand  98  0.364 2.317 0.234 1.555 97  0.123

 

This  table  shows  the  descriptive statistic  comparing  the  monthly 

returns of U.S. Equity REITs during 2001 to 2011 and Thailand property funds during 

2003 to 2011.  

3)  Research Methodology 

Cox–Ingersoll–Ross  model  (CIR  model)  assumes  the  dynamics  short 

term rate in the stochastic way under wiener process. The interest is assumed to move 

toward its long term mean at a speed of reversion. The model variance varies with the 

size  of  interest  rate  which  is  controlled  to  be  positive  only.  The  model  assumes  the 

mean-reverting  drift  as  Vasicek  model.  The  standard  deviation  is  directly  related  to 

the size of the short-term rate and the short term rate process could be shown in the 

following equations:  

 

                                          (13) 

  

Where  

dr is change in short-term rate, r ;  

a is speed of adjustment;  

b is long run value of short term rate;  

σ is standard deviation of the short-term rate;  

dW is the change in W, a Wiener process modeling the random market risk factor.  
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The price of zero coupon bond, P(t, T), is explained in the equation: 

  

P(t, T) = A(t, T)e-B(t,T)r                        (14) 

where  

                     (15) 

 

      (16) 

 

         (17) 

 

The  long  term  interest  rate  is, then,  calculated  from  the  CIR  bond 

price.  

For the study, the monthly returns of FTSE NAREIT All Equity REIT 

index during 2001 to 2011 is used as the proxy for the monthly returns of U.S. Equity 

REITs  and  the  monthly  return  of  equally weighted  portfolio  of  Thailand  property 

funds during 2003 to 2011 are used as the proxy for the monthly returns of Thailand 

property  funds.  These  monthly  returns  are  assumed  to  be  the  investment  in  zero 

coupon  securities  for  different  month  in CIR  Model  to  avoid the  complication  of 

multiple cash flows from the investment in Equity REITs or property funds.  

For  U.S.  Equity  REITs,  the  1  month  to  36  month  holding  period 

returns are calculated by using the first 60 monthly returns data for finding long-run 

short-term rate and standard deviation to be plugged in the Cox, Ingersoll, and Ross 

(CIR) Model. 

For Thailand property funds, the 1 month to 24 months holding period 

returns are calculated by using the first 60 monthly returns data to find long-run short-

term  rate  and  standard  deviation  in  the  same  way  as  the  calculation  of  U.S.  Equity 

REIT’s holding period returns. 

The  returns  for  holding  periods  with  different  duration,  calculated  by 

applying CIR technique, are subtracted by the actual returns of each holding periods 
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to  measure  the  error.  The  actual  return  for  t  month  holding  period, Rt  is  calculated 

from  the  monthly  return, r,  of  FTSE  NAREIT  All  Equity  REIT  index  for  U.S.  and 

from the monthly return of equally weighted returns of property funds for Thailand as 

follows: 

 

                                                   (18) 

   

The  smaller  errors  imply  more  similarity  between  Equity  REITs  and 

bonds or the more similarity between property funds and bonds. 

  

 
 

 

 

 

 

 

 



 

CHAPTER 4 

 

ANALYSIS OF RESULTS 

 

4.1  Performance of Real Estate Securities in Primary Market 

  

In  this  chapter,  U.S.  Equity  REITs’  and  Thailand  property  funds’  initial  day 

return  performance  are  investigated.  Table  4.1  shows  that during  2001  to  2011,  the 

average  initial  trading  day  returns  of  both  U.S.  equity  REITs  and  Thailand  property 

funds  are  2.49%  and  0.002%,  and  the  standard  deviations  are  7.268%  and  0.069%, 

respectively.  Though  these  average  returns  are  positive  but  they  are  rather  low, 

compared  to  the  average  of  IPO’s  initial day  returns  of  U.S.  common  stocks  in  the 

recent study by Ibbotson, Sindelar and Ritter in the updated of Loughran, Ritter and 

Rydqvist (1994) on the 12,028 samples during 1960-2008 at 16.9% or the average of 

IPO’s  initial  day  returns of  Thailand  common  stocks  discovered  in  the  study  of 

Jirapan  Chorruk  and  Worthington  (2010) from  the  samples  during  1997  to  2007  at 

17.6%. 

 

Table 4.1  Descriptive Summary and One-Sample Statistics T-Test of U.S. Equity 

Real Estate Investment Trust and Thailand Property Fund IPOs’ Initial 

Trading Day Returns during 2002 to 2011 

 

  N  Mean  Std. Dev. Std. Error 

Mean 

t-stat df  P-value 

(2tailed) 

US Initial 

Trading Day 

Return  

51 2.452% 7.337%  1.028%  2.454  50  0.018** 
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Table 4.1  (Continued) 

 

  N  Mean  Std. Dev. Std. Error 

Mean 

t-stat df  P-value 

(2tailed) 

Thailand 

Initial 

Trading Day 

Return 

32 0.002%  0.069%  0.012%  0.016  31  0.872 

 

Note:   * at 10% level of significance, ** at 5% level of significance, *** at 1% level  

             of significance 

 

This  table  reports  the  one-sample  statistics  t-test  (if  return  =  0)  of  the  initial 

trading  day  returns  of  IPO  investment  in  U.S.  Equity  REITs  and  Thailand  property 

funds.  Only  U.S.  Equity  REIT  IPOs’  initial  trading  day  returns  are  significantly 

different from zero. 

In addition, the low initial day returns on Equity REIT IPOs suggests that even 

the REIT Modernization Act (RMA) allows REITs to provide more services to their 

tenants, and others through their subsidiary. They are still not the same as industrial 

firms.    

The  findings  on  the  real  estate  security  IPO’s  initial  day  returns  in  U.S.  and 

Thailand market are somewhat different. The positive average return in U.S. market is 

low  and  statistically  significant  (at  5%  level  of  significance).  The  positive  average 

return in Thailand property funds market is lower and not statistically significant.  

These  results  support  the  conclusion  of  the  study  on  the  real  estate  security 

IPO’s  initial  day  returns  that  the  information  for  valuing  Equity  REITs  or  property 

funds  is  more  transparent  than  the  information  for  valuing  common  stocks.  This  is 

similar  to  bonds  and  suggests that  investors  should  not expect  for  high  abnormally 

positive return from their IPO investment in equity REITs and property funds. 

The  after-market  performance  of  equity  REITs  and  property  funds  IPOs  are 

examined to understand the performance of the IPOs’ investment in long-run and find 
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out  whether  the  underpricing  or  overpricing  exists.  The  performance  of  equally 

weighted  portfolios  created  on  Equity  REIT  IPOs  and  on  property  fund  IPOs  are 

compared to the performance of market index and real property sector.  

Panel A in Figure 4.1 shows that the cumulative returns of equally weighted 

Equity  REIT  IPO  portfolio  for  the  one  month  to  16  months  holding  periods 

continuously  increase  before  remaining about  the  same  until  21  months  holding 

period.  The  returns  of  longer holding  periods,  then,  increase  till  30  months  holding 

period before decrease again toward the end of 3 years holding period.   

Panel B in Figure 4.1 demonstrates that the cumulative returns of the equally 

weighted  property  fund  IPO  are  negative for  the  first  12  months  holding  periods 

before turning positive thereafter. The returns of 12 months to the 24 months holding 

period fluctuate in the range of 0.5 % to 5.5% before the clear upward trend is shown. 

The  returns  hit  the  maximum  level  around 17%  at  the  36  months  holding  period. 

However, Equity REIT IPOs provides higher return than property fund IPOs.  

The  performance  of  the  equally  weighted  portfolio  created  on  U.S.  equity 

REIT IPOs is compared with the performance of NYSE index and FTSE NAREIT All 

Equity REIT Index to examine the long-run effect of IPO on Equity REITs. For the 

analysis of the long run effect of IPO on Thailand property funds, the performance of 

the equally weighted portfolio created on Thailand property fund IPOs are compared 

with the performance of SET Index, and the size matched property funds. 

The graphs in Panel A of Figure 4.1 shows that the cumulative NYSE Index 

adjusted  returns  are  moving  around  0%  in  horizontal  line  with  no  upward  or 

downward  trend.  This  means  that  the  returns  of  Equity  REIT  IPOs  during  2002  to 

2011  are  very  close  to  the  market  returns.  The  average  IPO  does  not  significantly 

outperform or underperform the market. This direct relation implies that Equity REIT 

IPOs’ returns might be linked with the stock returns. Equity REITs and NYSE Index 

might  share  the  same  fundamentals  in  return  generating  process.  The  cumulative 

FTSE  NAREIT  All  Equity  REIT  Index  adjusted  returns  are  negative  and  present  a 

clear  downward  trend.  This  implies  that  the  average  Equity  REIT  IPO  significantly 

underperforms  the  overall  Equity  REITs.  The  later  finding  shows  the  evidence  that 

the  average  Equity  REIT  IPO  might  be  overpriced.  However,  this  appearance  could 

be due to the booming of real estate after 2002 before the real estate bubble occurs in 
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the late of 2008 as mentioned by Hardouvelis, Gikas and Stamatiou (2011). The real 

property value, hence, might be priced very high at the IPO time. 

The  graph  in  Panel  B  of  Figure  4.1 shows  that  the  cumulative  SET  Index 

adjusted  returns  are  negative  and  also  clearly  shows  the  downward  trend  from  the 

beginning.  This  finding  means  that the  average  Thailand  property  fund  IPO 

underperforms the Thailand market. However, it does not indicate that the IPOs might 

be overpriced like in U.S. market. The negative excess return might be caused by the 

different risk of these financial assets.  
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Panel A  Cumulative Average Adjusted Returns for an Equally-weighted Portfolio of 51 U.S. Equity REITs’ Initial Public Offerings  

                with Monthly Rebalancing during 2002 to 2011  
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Panel B  Cumulative Average Adjusted Returns for an Equally-weighted Portfolio of 32 Thailand Property Funds’ Initial Public  

               Offerings with Monthly Rebalancing during 2002 to 2011 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4.1  Cumulative Average Adjusted Returns for Real Estate Security IPOs during 2002 to 2011 

Source:  Bloomberg Database, 2012a-c. 
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The  graph  shows  the  cumulative  monthly  returns  of  U.S.  Equity  Real  Estate 

Investment  Trusts  (U.S.  Equity  REIT),  cumulative  market  index  (NYSE  Index) 

adjusted  returns,  and  cumulative  FTSE  NAREIT  All  Equity  REIT  Index  adjusted 

returns  for  U.S.  market  and  presents  the cumulative  monthly  returns  of  Thailand 

property  funds,  cumulative  market  index  (SET  Index)  adjusted  returns,  and 

cumulative matching property fund adjusted returns for Thailand market. 

Further  analysis  is  done  by  comparing  the  long  run  property  fund  IPO 

investment  with  the  similar  property  funds,  the  matched  size  property  fund 

investment. The graph of cumulative matched property fund adjusted return does not 

show any upward trend or downward trend. However, the line moves in the range of 

0% to -5% for most of the investment horizon. The evidence of the  underpricing  or 

overpricing  is  not  obvious  though  the  negative  cumulative  matching  property  fund 

adjusted return might suggest that the IPO might be a bit overpriced. The two graphs 

of  cumulative  adjusted  returns  in  Panel  B  indicate  that  the  market  index  investment 

outperforms both property fund investment and property fund IPO investment.   

Overall, in short run, the findings of IPO impact indicate that the U.S. Equity 

REITs  and  Thailand  property  funds  are  bond alike.  There  is  no  evidence  of  high 

abnormal  return  like  in case  of  common  stock  IPOs which  are  found  in  many 

countries.  The  results  imply  that  risk  from  asymmetric  information  on  Equity  REIT 

and  property  fund  IPO  investment  are  less  than  the  risk  on  common  stock  IPO 

investment. Nevertheless, when the long run analysis is done, the conclusion on bond 

characteristic of the real estate securities becomes less obvious. The findings are not 

obviously  shown  that  the  Equity  REIT  IPOs  in  U.S.  and  the  property  fund  IPOs  in 

Thailand are overpriced or underpriced in long run.  

With  the  consideration  of  both  short-run  and  long-run  impact  of  IPO  in  the 

investment  performance  of  the  real  estate  securities,  the  findings  suggest  that  the 

investment should be done after Equity REITs and property funds are trading in the 

secondary market for the best investment performance. 
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4.2  Performance of Real Estate Securities in Secondary Market 

 

4.2.1  Impact from Micro-Factor on Return 

 For U.S. Equity REIT market, the regression results in Panel A of Table 4.2 

show that by controlling market return variable,  all the tested micro-factors including 

size of total assets, the discount on book value, the type of underlying real property, 

and the level of debt leverage statistically significantly influence the returns of  Equity 

REITs.  All  regression  models  from  stepwise  method  point  out  the  relationship 

between these independent variables and Equity REITs’ monthly returns in the same 

way. This study uses model 5 for analysis since it has highest explanatory power (heist 

adjusted R-square) over the others and composes of all tested independent variables.  

Surprisingly, the larger the asset size lowers the return of Equity REIT. 1 unit 

increase  in  log  value  of total  assets  makes  Equity REITs’  returns  lower  by  3.18%. 

This finding supports the concept of the existence of optimal size level of REIT in the 

previous study by Yang (2001) and the argument by Ambrose, Ehrlich, Hughes and 

Wachter (2000) which claims that the size does not help REITs to create their niche 

market.  

  For the ratio of book value to price which implies that the security is trading at 

discount when the ratio is higher than one and at premium when the ratio is less than 

one, the result informs that 1 unit increase in the ratio makes the returns increases by 

0.64%. This means the higher the discount of the price against book value, the higher 

the Equity REITs’ monthly returns. The finding on the positive relationship between 

the  ratio  of  book  value  to  price  and  the  returns  on  Equity  REITs is  similar  as  the 

finding by Rosenberg, Reid and Lanstein (1985) and Fama and French (1992). 

  Next, in the underlying property effect, the finding tells that there is additional 

return  of  1.49%  for  the  Equity  REITs  whose  underlying  real  properties  are  for 

nonresidential use. The result supports the claim that the nonresidential use properties 

have higher risk related to the change in economic condition than the residential use 

properties.  Thus,  Equity  REITs  with  nonresidential  use  properties  should  provide 

higher return to compensate for the higher risk. 

Last,  the  finding  on  the  impact  of  debt  ratio  variable  provides  unexpected 

result. A 1 % increase in debt ratio lowers the Equity REITs’ returns by 0.14%. This 
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negative  impact  is  similar  to  the  finding  of  Giambona,  Harding  and  Sirmans  (2008) 

and  is  consistent  with  Pecking  Order  Theory  by  Myers  (1984).  The  Equity  REITs 

with  more  profit  have  more  undistributed  profit  left  to  finance their  investment.  

Besides,  the  lower  tax  benefit  from  the  REIT’s  tax  exemption  might  lower  the 

attractiveness of the use of leverage to highly profitable Equity REITs.  

For investors, the finding on the impact of micro factors to the monthly return 

of  Equity  REIT  suggests  that,  to  improve investment  performance,  investors  should 

purchase  Equity  REITs  which  have  lower  total  assets,  trade  at  higher  discount  or 

lower premium against book value, hold underlying properties for nonresidential use, 

and use less debt leverage.  

Moreover, the highest adjusted R-square of 0.135 suggests that there is room 

for more independent variables to add on the regression to explain the Equity REIT’s 

return.     

In the case of Thailand, the analysis is based on model 3, the model with the 

highest  explanatory  power  (adjusted R-square) in Panel B  of  Table  4.2.  The  finding 

shows that only the ratio of book value to price and type of the underlying property 

are statistically significant. For the ratio of book value to price, higher discount brings 

less return to investors. 1unit increase in the ratio implies  3.05%  decrease in return. 

For  the  type  of  underlying  real  property,  property  fund  holding  underlying  property 

which is for nonresidential use provide additional return by 0.55%.                                                        

The  log  value  of  total  assets  and  debt  level  do  not  significantly  affect  the 

property  funds’  returns.  However,  based on  the  model  with all  variables,  the 

coefficients  reveal  the  positive  sign  in  the beta  coefficients  of  both  variables.  These 

results support the expectation that the size of total assets bring about economies of 

scale  and  the  positive  sign  in  debt  ratio  variable  which  means  higher  debt  level 

increase the returns for investors as explained in the DuPont system.  

The  statistically  significance  and  high  magnitude  of  the  micro  factors’ 

coefficients in U.S. Equity REIT market leads to the doubt on the views of an Equity 

REIT as a bond. The negative impact from the increase in the log value of total assets 

should  not  be  very  strong  like  when  the  bad  news  occurs  and  affect  common  stock 

return.  The  finding  that  underpriced  Equity REITs  with  higher  discount  rate  bring 

about more return to the shareholders should not occur if the Equity REITs’ value is 
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more transparent like bonds. Besides, according to Fama and French (1992) the book 

value to market price is the factor used to explain common stock return. However, the 

additional  return  for  Equity  REITs  which hold  real  properties  for  nonresidential  use 

may count in the additional required return on the discount rate for higher risk. Last, 

the  significance  of  debt  ratio  which  suggests that  the  return  is highly  dependent  on 

level  of  financial  risk  should  occur  to  the  common  equity-like  securities,  not  to  the 

bond-like securities.   

In  Thailand,  the  finding  showing  that  the  lesser  discount  or  the  higher 

premium  trading  property  funds  tend  to  provide  higher  return  should  not  occur  to 

bond-like  assets  since  the  bond  return  should  be  related  to  discount  rate.  The 

additional return for property funds holding nonresidential use of real properties does 

not weaken the bond view for the same reason as in Equity REIT. The higher return 

could be caused by the additional discount rate asked by investors to compensate for 

the additional risk. 

The  regression  results  suggest  that  investors  should  purchase  property  funds 

which  are  trading  at  higher  premium  in  relation  to  the  net  asset  value  and  have 

underlying real properties for nonresidential use. 

Interestingly,  the  market  return  which  is  the  controlled  factor  in  both  Equity 

REITs  and  property  funds  appears  to  be  statistically  significant  in  most  regression 

models for both securities. 

  Similar to Equity REITs, the best model, model 3, could explain the property 

funds’  returns  only  11.4%  according  to  adjusted  R-square.  There  are  many  other 

independent  variables  which could  affect  the  property  funds’  returns  but  have  not 

been  counted.  Further  investigation  is  done  on  the  macro  factors  to  find  out  the 

missing  fundamentals  which  might  be  related  to  the  bond  characteristic  of  the 

securities - interest rates sensitivity.  
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Table 4.2  OLS Regression Results Showing Relationship between Returns of Real  

                  Estate Securities and Micro-Factor Variables 

 

Panel A  Regression Results Showing the Impact of Micro-Factors on the Monthly  

                Returns of U.S. Equity REITs 

 

    Model    

Variables  1  2  3 4 5 

Constant 

 

1.583*** 

(8.280) 

26.806*** 

(23.307)

26.228*** 

(22.948)

31.773*** 

(26.295) 

30.481*** 

(24.037)

MKT  .603*** 

(15.630)

.597*** 

(15.548) 

.598*** 

(15.579)

LOG_TA   -3.526*** 

(-22.231)

-3.485*** 

(-22.117)

-3.183*** 

(-20.108) 

-3.176*** 

(-20.062)

BV_PRICE  0.660*** 

(41.813) 

.647*** 

(41.548)

.648*** 

(41.860)

.640*** 

(41.562) 

.640*** 

(41.570)

TYPE    1.490*** 

(3.349)

DEBT_TA  -.141*** 

(-13.568) 

-.140*** 

(-13.434)

R-square .089  .114 .126 .135  .135

Adjusted R-

square 

.089  .114 .126 .135  .135

F 1748.310  1145.444 855.476 694.216  557.934
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Panel B  Regression Results Showing the Impact of Micro-Factors on the Monthly  

               Returns of Thailand Property Funds 

 

  Model    

Variables 1 2 3 4 

Constant 

 

.481*** 

(3.791)

4.455*** 

(8.220)

3.834*** 

(6.214)  

3.584*** 

(3.130)

MKT 0.191*** 

(10.913)

0.191*** 

(11.097)

0.191*** 

(11.111) 

.191*** 

(11.122)

LOG_TA     .010 

(0.078)

BV_PRICE   -3.274*** 

(-7.534)

-3.050*** 

(-6.822)  

.506* 

(1.881)

TYPE  0.549** 

(2.098) 

-2.975*** 

(-6.557)

DEBT_TA  .037 

(0.971)

R-square 0.076 0.111 0.114  0.114

Adjusted R-square .076 0.110 0.112  0.111

F 119.089 90.223 61.757  37.22

 

Note:   * represents the significance at 10% level 

** represents the significance at 5% level 

*** represents the significance at 1% level 

 

OLS  regression  presents  the  affect  of micro-factor  variables  on  real  estate 

securities’ monthly returns.  Panel A shows the 5 models selected by stepwise method 

for explaining U.S. Equity Real Estate Investment Trusts. These models are 
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EREIT_IND = BO + B3BV_PRICE                 

EREIT_IND = BO + B2LOG_TA + B3BV_PRICE  

EREIT_IND = BO + B1MKT + B2LOG_TA + B3BV_PRICE  

EREIT_IND = BO + B1MKT + B2LOG_TA + B3BV_PRICE + B4DEBT_TA  

EREIT_IND = BO + B1MKT + B2LOG_TA + B2TYPE + B3BV_PRICE + B4DEBT_TA 

 

The  last  model  has  the  highest  explanatory  power.  Panel  B  presents  4  models  for 

explaining Thailand property funds’ returns whereas the first 3 models are selected by 

stepwise method, and the last model includes all tested variables. The details of these 

models are as follow: 

 

EREIT_IND = BO + B1MKT 

EREIT_IND = BO + B1MKT + B3BV_PRICE 

EREIT_IND = BO + B1MKT + B2TYPE + B3BV_PRICE 

EREIT_IND = BO + B1MKT + B2LOG_TA + B2TYPE + B3BV_PRICE + B4DEBT_TA 

 

4.2.2  Impact from Macro-factor on Return 

Table  4.3  shows  the  impact  of  macro-factor  on  the  real  estate  securities’ 

performance.    According  to  the  regression  results  from  model  2  which  has  highest 

explanatory power of 57.5% (from adjusted R-square) in Panel A of the Table 4.3, the 

findings could be summarized as follows.  First, among all interest rate proxies which 

include  the  monthly  returns  on  long-term  government  bonds  (BOND),  the  monthly 

returns on long-term high-grade corporate bonds (CORP), the percentage changes of 

monthly yields on long-term U.S. government bonds (LONG), the percentage changes 

of  monthly  yields  on  high-yield  corporate  bonds  (HIGH),  BOND  minus  TBILL,  a 

measure  of  unexpected  returns  on  long-term  government  bonds  (TERM),  yields  on 

high-yield  (Baa)  corporate  bonds  minus  BOND,  a  default  risk  measure  (DEF),  and 

CORP  minus  BOND,  another  measure  of default  risk  (DEFL),  only  the  monthly 

returns on long-term high-grade corporate bonds (CORP) is statistically significant at 

the  significance  level  of  1%.  The  regression reports  that  every  1%  change  in  the 

monthly  returns  on  long-term  high-grade corporate  bonds  (CORP)  brings  about 

0.319%  change  in  the  monthly  returns  of Equity  REITs  (EREIT).  The  positive  sign 
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indicates that both Equity REITs and long-term high-grade corporate bond behaves in 

the  same  way.  They  somehow  share  similar  fundamentals  in  the  return-generating 

process. The positive sign found in this study is similar to the regression result in the 

study of He et al. (2003) on the U.S. Equity REIT during 1972 to 1998.   

For property funds in Thailand, the regression results from model 1 which has 

highest explanatory power (adjusted R-square of 18%) in Panel B of Table 4.3 show 

that none of interest rate proxies significantly affect the monthly returns of property 

funds.  Only market returns could affect property fund returns. The model including 

all interest rate proxies reports that the sign of coefficient of the percentage changes of 

monthly  yields  on  high-yield  corporate  bonds  (HIGH),  a  measure  of  unexpected 

returns  on  long-term  government  bonds  (TERM),  and  yields  on  high-yield  (Baa) 

corporate  bonds  minus  BOND,  a  default  risk  measure  (DEF),  are  the  same  as  

expected but not statistically significant. The other interest rate proxies including the 

monthly  returns  on  long-term  government  bonds  (BOND),  the  monthly  returns  on 

long-term  high-grade  corporate  bonds  (CORP),  the  percentage  changes  of  monthly 

yields on long-term government bonds (LONG), and CORP minus BOND, a measure 

of  default  risk  (DEFL),  have  different sign  from  expected,  but  they  all  are  not 

statistically significant. Besides, the coefficient of the percentage changes of monthly 

yields on long-term government bonds (LONG) has very low magnitude. 

Overall, the returns of U.S. Equity REITs and long-term high-grade corporate 

bonds  are  significantly  related.  They  may  share  some  fundamentals  in  return 

generating process. For Thailand, the monthly returns of property funds are closer to 

the  returns  of  investment grade  corporate  bonds  than market  returns,  SET  Index 

returns. However, the regression analysis reports that property funds are not sensitive 

to any interest rate proxies. However, market returns still show the significant impact 

on the returns of both Equity REITs and property funds. The study on property funds 

in Thailand should be redone due to the newness in Thailand property fund market to 

incorporate more data for the analysis.  
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Table 4.3  OLS Regression Results Showing Relationship between Monthly Returns  

                  of Real Estate Securities and Macro-Factor Variables 

 

Panel A  Regression Results Showing the Impact of Macro-Factors on the Monthly  

                Returns of U.S. Equity REITs 

 

  Model   

Variables 1 2 3 

Constant 

 

0.741* 

(1.704)

0.511 

( 1.248) 

0.403 

( 0.115)

MKT  1.057*** 

(11.786)

1.053*** 

(12.575)  

0.984*** 

(10.187)

BOND  13.274 

(0.150)

CORP 0.319*** 

(4.471) 

13.979 

(0.158)

LONG  -0.072 

(-0.532)

HIGH   -0.131 

(-0.600) 

 TERM  -  0.027 

(0.109)

  DEF  0.059 

(0.115)

  DEFL  13.633 
(0.154)

R-square 0.517 0.581  0.591 

Adjusted R-square 0.513 0.575  0.564 

F  138.910 89.594  22.213 
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Panel B  Regression Results Showing the Impact of Macro-Factors on the Monthly  

               Returns of Thailand Property Funds 

 

                         Model 

Variables 1 2

Constant 

 

0.206 

(0.958)

2.310 

( 1.273)

MKT  0.148*** 

(4.721)

0.151*** 

(4.561) 

BOND 0 

(0)

CORP -0.409 

(-0.701)

LONG 0.061 

(0.541)

HIGH -0.071 

(-0.908) 

 TERM  -0.114 

(-0.631) 

  DEF -0.395 

(-1.359)

  DEFL 0.262 
(0.568)

R-square 0.188 0.219 

Adjusted R-square 0.180 0.147 

F  22.285 3.606 

 

Note:   * represents the significance at 10% level 

** represents the significance at 5% level 

*** represents the significance at 1% level 
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OLS  regression  presents  the  effect  of macro-factor  variables  on  real  estate 

security’s monthly return.  Panel A shows the 3 models selected by stepwise method 

for  explaining  the  returns  of  U.S.  Equity  REITs.  The  second  model  has  the  highest 

explanatory power. These models are 

 

EREIT = BO + B1MKT  

EREIT = BO + B1MKT + B2 CORP  

EREIT = BO + B1MKT + B2BOND + B2 CORP + B3LONG + B4HIGH + B5TERM + 

B6DEF + B7DEFL 

 

Panel  B  presents  2  models  for  explaining  Thailand  property  funds’  returns 

whereas the first models are selected by stepwise method, and the last model includes 

all tested variables. The first model is with higher explanatory power. The details of 

these models are as follow: 

 

EREIT = BO + B1MKT  

EREIT = BO + B1MKT + B2BOND + B2 CORP + B3LONG + B4HIGH + B5TERM + 

B6DEF + B7DEFL 

 

4.2.3  Results of Sharpe Analysis for Property Fund 

  Table  4.4  demonstrates  the  exposure  of  the  portfolio  of  Thailand  property 

funds  to  the  12  asset  classes.  Unconstrained  regression,  constrained  regression,  and 

quadratic  programming  point  out  in  the  same  way  for  the  first  three  asset  classes 

which the portfolio exposes most. These asset classes include corporate bond classes 

followed  by  medium-capitalization  stock  class,  and  small-capitalization  stock  class, 

respectively.    
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Table 4.4  Regression and Quadratic Programming Results of Thailand Property  

                  Funds during 2003 to 2011 

 

Asset Classes  Unconstrained 

Regression 

Constrained  

Regression 

Quadratic 

Programming 

Bills ‐2.77512  ‐2.74824 0 

Intermediate-term 

Government Bonds ‐1.38564  ‐1.54046 1.949688 

Long-term 

Government Bonds ‐19.1379  ‐20.2583 0 

Corporate Bond 77.777  83.28567 59.91322 

 Property Sector 

Stock 5.69052  5.733704 4.939244 

Large-

capitalization 

Value Stocks 4.27774  4.021931 0.731511 

Large-

capitalization 

Growth Stocks 4.45726  4.563397 1.162871 

Medium-

capitalization 

Stock 21.1046  21.38357 21.36006 

Small-

capitalization 

Stock 9.32032  9.140674 9.512476 

Non-Thai Bond 7.69858  8.156887 0.430926 

Developed market 

Stock ‐1.24656  ‐0.94358 0 

Emerging-market 

Stocks ‐10.6102  ‐10.7953 0 

Total 95.1707  100 100 

R-Squared 53.78%  53.77% 46.62% 
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This table shows the exposure of Thailand property funds on 12 asset classes 

using unconstrained, constrained regression and quadratic programming. 

To be consistent to the restraints on short selling trading in most asset classes, 

the  analysis  will  be  based  on  the  result  from  quadratic  programming  in  the  last 

column  of  table  4.4.    The result  is  shown  in  Figure  4.2  for  the  analysis  on  the 

estimated style of the property fund. The bar chart of Figure 4.2 indicates that for the 

investment  style,  property  funds,  in  average,  are  exposed  to  investment  grade 

corporate bonds most at 59.91% weight, followed by medium-capitalization stocks at 

21.36%, and small-capitalization stocks at 9.51%. Unexpectedly, the property funds’ 

exposure to property sector stocks is only 4.94%. Thus, the style analysis provides the 

evidence to support the bond like characteristic of property funds.  

However,  the  pie  chart  in  Figure  4.2  shows  that,  in  general,  the  behavior  of 

Thailand’s property funds is made up of style by only 46.6% (R-square value) while 

the  part  from  selection  which  is  the  remainder  contributes  up  to  53.4  %.  In  other 

words,  in  relation  to  other  asset  classes, there  is  some  uniqueness  of  property  funds 

themselves. 
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Style and Selection Break-down 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4.2  Average Thailand Property Funds’ Style during 2003 to 2011 
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Up  to  this  point,  the  results  show  some  bond  characteristics  on  real  estate 

securities.  This  research,  then,  examines  more  evidences  of  their  bond-like  property 

by using Cox, Ingersoll, and Ross (CIR) Model. 

 

4.2.4  Results for the Test Using Cox, Ingersoll, and Ross (CIR) Model 

The  analysis  of  the  similarity  between  the  real  estate  security  and  the  fixed 

income  instrument  shows  weak  evidence  on  the  investment  in  Equity  REITs  and 

property  funds.  CIR  model  does  not  show the  high  prediction  power  on  their  long-

term holding period return. 

The graph in Panel A of Figure 4.3 shows that, at the speed of adjustment of 

0.069  the  differences  between  CIR  calculated  returns  and  the  actual  returns  for 

different holding periods are very high for the first 3 months holding periods but are 

very low for longer holding periods.  

  The  graph  in  Panel  B  of  Figure  4.3 does  not  support  the  similarity  between 

property  funds  and  bonds.  The  graph  has  clear  upward  trend.  With  the  speed  of 

adjustment of 0.15, the errors of holding period returns calculated from CIR technique 

increase with the increase in holding periods. 

It is important to note that the differences between the CIR calculated holding 

period returns and the actual holding period returns are very sensitive to the chosen 

speed  of  adjustment  for  the  calculation.  The  speeds  of  adjustment  chosen  for  the 

graph  in  Panel  A  and  B  of  Figure  4.3  are based  on  trial  and  error  for  the  lowest 

mistakes. 

For investors, the results do not suggest the use of information on the Equity 

REITs’  and  property  funds’  current  short  term  returns,  the  long  run  returns,  and 

standard  deviations  to  trade  these  securities  or  improve  their  performance  in  the 

investment of these securities. 

The errors with the pattern shown in the graphs suggest that the test with the 

application  of  CIR  model  does  not  provide  supportive  evidence  for  the  view  that 

Equity REITs and property funds are similar to bond. This could be because the mean 

reverting drift assumption might not exist in the short-run return of Equity REITs and 

property funds. 
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Panel A  Differences of the CIR Calculated Holding Period Returns and the Actual 

Holding Period Returns for U.S. Equity REITs during January 2006 to 

December 2008, Using Speed of Adjustment of 0.069 

 

 

Panel B  The Differences of the CIR Calculated Holding Period Returns and the 

Actual Holding Period Returns for Thailand Property Funds during 

November 2008 to February 2010, Using Speed of Adjustment of 0.15 

 

 

 

Figure 4.3  Differences of the CIR Calculated Holding Period Returns and the Actual 

Holding Period Returns 
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This  figure  shows  the  differences  between  CIR  calculated  holding  period 

returns based on the best speed of adjustment and the actual holding period returns for 

U.S.’s  and  Thailand’s  real  estate  securities.  The  difference  or  the  existence  of  the 

graph’s pattern implies that the CIR model could not explain these securities’ returns.  

 



 

CHAPTER 5 

 

CONCLUDING REMARKS 

 

Understanding  the  investment  performance  of  real  estate  securities  in  capital 

market is very important for many reasons. For real estate developer, the real estate 

securities provide another channel to raise funds. Developers could be less dependent 

on  financial  intermediaries  such  as  commercial  banks.  The  securities  allow  small 

investors  to  participate  in  real  estate  investment  with  less  funds  and  more  liquidity. 

The growing of aging society in many countries make them become more attractive 

since  they  are  appropriate  saving  instruments  for  long  term  investment  such  as  for 

retirement.  These  securities  provide  rather  steady  interim  cash flows  for  holder  and 

are  safer  than  common  stocks  because  they are  backed  by  real  properties.  Investors 

could also use them as safe heaven investment during the high risk period.    

This  study  uses  Equity  REITs  in  U.S. and  property  funds  in  Thailand  as  the 

proxies  for  real  estate  securities  in  capital  market  in  developed  and  developing 

market.  Investors  could  indirectly  invest their  money  in  real  properties  through  the 

purchase of these securities. Instead of buying real estate directly, renting for interim 

cash flow, and selling for capital gain, the trust and fund do all of these activities for 

investors who buy their shares. 

The study begins with the view of Equity REITs and property funds as bonds 

because the trusts and funds invest the raised capital in real properties for rent income 

which is secured by clear and long-term lease contracts. In addition, 90% or more of 

the income is required to pay back to investors as dividend. Few retained earnings are 

left  to  reinvest  and  capital  gain  is  quite  limited.  Thus,  their  income  is  highly 

predictable.  Besides,  it  might  not  be  appropriate  to  view  them  as  common  stocks 

though  they  are  trading  in  the  organized  exchange.  As  mentioned  in  Ratcliffe  and 

Dimovski (2012), the trusts’ and funds’ organizational structures are very restrictive; 

therefore they are different from ordinary companies. With this reason, the view that 

Equity REITs and property funds are similar to high dividend common stocks might 
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be  inappropriate.  Moreover,  common  stocks  are  more  affected  by  the  change  in 

economic  cycles.  Perez-Quiros  and  Timmermann  (2000)  point  out  that  expected 

returns of both small and large firms are significantly dependent on economic states. 

The study examines whether Equity REIT and property fund investments are 

similar  to  the  bond  investment.  The  research  begins  from  the  investment  in  IPO 

market and moves to the investment in secondary market.  

The findings on IPO markets during 2002 to 2011 for U.S. Equity REITs and 

during 2003 to 2011 for property funds suggest that both securities’ IPO investment 

might be similar to bond IPO investment as the first day gain from the investment is 

very  low  in  both  U.S.  Equity  REITs  and  Thailand  property  funds.  The  findings  on 

slim  abnormal  returns  are  similar  to  many  prior  researches  on  the  first  day  trade  of 

REITs. The evidence recommends that the asymmetric information  among  participants 

in  Equity  REIT  and  property  fund  IPOs  might  be  relatively  lower  than  in  common 

stock IPO. The transparency in their value could be the reason as claimed by Ling and 

Ryngaert (1997). In other words, Equity REIT IPOs and property fund IPOs might be 

priced close to fair price. 

The study finds that the first day return of these real estate securities are very 

important to investors in many ways and can be summarized as follows. These IPOs 

are  not  for  those  who  expect  the  high  abnormal  return  from  IPO  investment.  These 

investors should purchase common stock IPOs which provide higher opportunity for 

capital gain more than Equity REITs and property funds. However, Equity REIT and 

property  fund  IPOs  are  suitable  for  those  who  do  not  want  to  take  or  cannot  accept 

high  risk  from  common  stock IPO  investment.  These  group of  investors  includes 

commercial  banks,  insurance  companies,  pension  funds,  and  individuals  who  invest 

for retirement objective.   

  The follow up test on IPO impact is done through the investigation of long-run 

IPO return. The results show the mixed evidences. For Equity REIT, the excess return 

relative to stock investment is not obvious. In the long-term, their returns are moving 

together.  There  is  no  upward  trend  or  downward  trend for  the  increase  in  holding 

period. The excess return relative to general equity REITs using FTSE NAREIT All 

Equity REIT index as the proxy shows obvious downward trends. The IPO return is 

lower than the general equity REITs’ return. This evidence indicates that Equity REIT 
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IPO might be overpriced. This might be caused by the booming in real estate market 

from 2002 when Alan Greenspan is the chairman of Federal Reserve before the real 

estate bubble broke in 2008.  

For  Thailand,  the  cumulative  SET  Index adjusted  return  is  negative  and  has 

downward trend along with the increase in holding period. This result indicates that 

property fund IPO investment underperforms the stock market investment.  This may 

be caused by the different risks of the two asset classes. When compared to matched 

property funds which have similar risk, the picture of overpricing is attenuated. The 

graph of cumulative matched property fund adjusted return is slightly negative. The 

result  suggests  that  there  might  be  some overpricing  in  property  fund  IPOs,  but  the 

evidence  is  very  weak.  The  graph  demonstrates  no  upward  or  downward  trend  over 

the 3 year holding period. 

After the results of long run impact are demonstrated, the bond characteristics 

of Equity REITs and property funds become weaker. For investors, the Equity REIT 

IPOs and property fund IPOs are less attractive, even for low risk tolerant investors. If 

these investors would like to purchase Equity REITs and property funds, they better 

purchase these securities from the secondary market.  

Nevertheless,  overall  evidences  support that  IPO  impact  of  real  estate 

securities is less similar to common stock IPO which normally provide very high first 

day return and negative excess return for long term holding period. The IPO impact of 

real  estate  securities  is  much  similar  to fixed  income  securities  which  have  clearer 

information for investors.  

Further investigation on bond characteristics is also done on the performance 

of Equity REITs and property funds in the secondary market. 

The analysis of micro-factors shows mixed impact to the performance of the 

investment in Equity REITs and property funds. For Equity REIT, size of total assets 

statistically significantly influence Equity REITs but does not support the economies 

of scale hypothesis. The higher log value of total assets brings about lower return of 

Equity REITs. From previous literatures, this result may be caused by the existence of 

optimal total asset level and the total assets might be higher than the optimal level. In 

Thailand,  the  positive  sign  of  the  coefficient indicates  that  there  is  evidence  of 

economies of scale but the coefficient value is low and not statistically significant. 
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Next,  the  ratio  of  book  value  to  price,  this  ratio  is  widely  used  as  a  factor 

which  affects  the  returns  of  common  stock. The  regression  results  on  both  Equity 

REITs  and  property  funds  show  that  the  ratio  statistically  significantly  affects  the 

returns of these securities. However, the sign of coefficient of this variable is positive 

for  Equity  REIT  but  negative  for  property fund.  This  implies  that  in  U.S.,  Equity 

REITs trading with more discount or lower premium from the book value tends to be 

more  undervalued  and,  hence,  generate  higher  return.  This  result  is  the  same  as  the 

prior  findings  of  the  impact  of  the  ratio  of  book  value  to  price  on  common  stock 

returns. In Thailand, the coefficient sign of this ratio is negative. This means that the 

property  funds  trading  at  higher  discount  tend  to  be  more  overpriced  and  provide 

lower  return  or  the  property  funds  trading  at  higher  premium tend  to  be  more 

underpriced and provides higher return. 

Thus to improve investment performance, in U.S., investors should buy Equity 

REIT trading at higher discount or lower premium while in Thailand, investors should 

buy property funds trading at more premium. 

The regression analysis also reveals that the type of underlying real properties 

of which are held by both Equity REITs and property funds is statistically significant 

and positively related to the return.  That means the Equity REITs and property funds 

holding  real  properties  for  nonresidential  use  tend  to  have higher  return  than  those 

holding real properties for residential use. This could be the result of higher risk for 

the nonresidential use in real property whose rent demand tends to be more sensitive 

to the change in economic condition. Investors who would like to earn higher return; 

therefore, might choose to invest in real estate securities whose underlying properties 

are for nonresidential use. However, their risk will also increase. 

The  debt  leverage  level  is  also  found to  be  statistically  significant  and 

negatively related to Equity REITs’ returns. This could be from two reasons. The tax 

exempt  privilege  cancels  the  tax  benefit  and lower  the  debt  level  as  mentioned  in 

Myer (1984)’s pecking order theory. For Thailand, the change in debt ratio does not 

significantly affect the property funds’ returns. This may be because the debt ratio is 

capped not more than 10% and the debt ratio in average is as low as 2.98%. Thus, to 

improve investment performance, it might not be fair to conclude that investors who 

would like to invest in Equity REIT should purchase the Equity REIT with lower debt 
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level.  Meanwhile,  they  do  not  have  to  be  careful  about  the  debt  level  if  they  would 

like to purchase Thailand property funds. 

The findings in micro factors, except for the type of underlying real properties 

which  may  be  related  to  the  discount  rate in  discount  cash  flow  model,  weaken  the 

view of the bond characteristic of the real estate securities. If the real estate securities 

are  bond-like  by  nature,  the  benefit  or  loss occurred  should  not  affect  their  return 

significantly.  

The  statistical  significance  of  the  coefficient  of  these  factors  indicates  that 

they may be more like common stocks. In addition, all regression uses market index 

return  as  a  controlled  variable  and  reports  that  the  market  returns  significantly 

influences the returns of Equity REITs and property funds. 

The  regression  analysis  on  macro  factors related  to  interest  rates  is  done  to 

clarify  the  bond  characteristics  of  Equity  REITs  and  property  funds.  The  test  of 

interest  rate  proxies  finds that  the  monthly  return  of high  grade  corporate  bond  is 

statistically significantly and positively related to the monthly return of Equity REIT. 

This may imply that Equity REIT and high grade corporate bond might be affected by 

the same fundamentals and supported the bond characteristics of Equity REIT.  

None  of  interest  rate  proxies  statistically  significantly  affect  the  monthly 

returns of property funds.  

The regression equation shows that the returns of market index are statistically 

significantly and positively related to the returns of both Equity REITs and property 

funds but the magnitude of the impact are different. The change in the return of NYSE 

Index  of  1%  brings  about  the  change  in Equity  REITs’  return  around  the  same  1%; 

however, the impact of the change in SET Index’s returns to property funds’ returns is 

very limited.  The change of SET Index’s return of 1% leads to the change in property 

funds’ return by only 0.15%.  

  Investors who like to invest in Equity REITs have to follow the movement of 

the  market  closely  if  they  want  to  be successful.  On  the  other  hand,  investors  who 

invest money in property funds might not have to follow the movement of the market 

as closely as in case of Equity REIT Investment.    

  For the view of bond characteristic, this regression investigation demonstrates 

mixed  evidences.  The  Equity  REITs  and corporate  bonds  are  somewhat  alike  in 
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sharing some fundamentals but the impact of common stock return according to the 

magnitude  of  coefficient  shows  that  Equity  REITs  and  market  index  behave  very 

much  the  same.  Besides,  the  comparison  of the  movement  of  the  returns  of  Equity 

REITs, NYSE Index, and high grade corporate bonds shown in the graph points that 

the returns of Equity REITs tends to move together with the returns of NYSE Index 

more than the returns of bonds but highly fluctuated more like the bond. 

Though the regression may not show the impact of any interest rate proxies on 

the property funds’ returns, the low magnitude of the impact from the return of market 

index  indicates  the  similarity  of  property  funds  and  bonds.  The  comparison  of  the 

movement of the monthly returns of property funds, SET Index, and investment grade 

corporate bonds shown in the graph points that the returns of property funds and high 

grade corporate bonds move in very narrow range near 0.4%, while the SET Index’s 

returns  tend  to  be  a  lot  more  fluctuated  around  the  return  near  1%.  This  evidence 

supports the bond view on property funds. However, the movement of property funds’ 

returns  is  obviously  directly  related  to  common  stock  return  when  the  volatility  is 

high. When the Sharpe (1992) technique is applied to property funds, the results show 

that the exposure of property funds’ behavior to investment grade corporate bonds is 

highest at the weight of 59.91% in the style part. However, the evidence is not very 

strong since the selection part dominates the style part at 53.4% to 46.6%. The results 

indicate that property funds are, somehow, unique financial assets. 

The test on CIR model, then, is used to affirm the bond characteristic of the 

real estate securities. For Equity REITs, the prediction of returns for holding periods 

with  different  duration  is  with  lower  mistake  after  3  month  holding  period.  But  the 

technique of CIR model does not work well in explaining about property fund returns 

for holding periods with different duration.  

The test by using CIR on bond characteristic of Equity REITs comes up with 

inconclusive results and does not support the bond characteristic of property funds.  

From  the  study  results,  investors  are not  suggested  to  use  CIR  model  to 

forecast the investment returns for holding period with different duration.  

The  overall  findings  suggest  that  the  real  estate  securities  have  the  mixed 

characteristics of bond and common stock for the investment in primary market and 

secondary market. They are more like bond securities  for  the  IPO  investment  to  the 
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first trading day. In secondary market, the evidence suggests that Equity REITs might 

share some fundamentals in return creation with high grade corporate bonds and some 

fundamentals with common stocks at the same time. The property funds weakly share 

fundamentals  with  both  bonds  and  common  stocks  but  is  more  like  common  stock 

when market is extremely volatile.  

However, the low to medium level of correlation coefficients between Equity 

REITs’  returns  and  stock  market’s  returns  and  between  property  funds’  returns  and 

stock market’s returns in descriptive statistics indicate that investors can benefit from 

adding these real estate securities in their portfolios to diversify some risk. 

More  researches  should  be  done  to  explore  the  investment  performance  of 

Equity REITs and property funds to count the structural change in the future and the 

new issues such as corporate governance and to fill up the part which is unexplained 

in the past studies.  

The more volatility of the world economy, the growth of world economy, and 

the  trend  of  aging  society  call  for  more  safe  heaven  securities  for  investors.  The 

growth  of  these  securities will  provide  opportunities  for  both  real  estate  developers 

and investors as in the past. The real estate securities will maintain their importance in 

the capital market. 
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