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Abstract  

This research investigates how non-regulatory, and regulatory factors influence the 

Earnings Management (EM) by Real Estate Investment Trusts (REITs). The regulatory 

factors pertain to the REITs’ regulatory regimes. The non-regulatory factors include the 

composition of property portfolios, the choice of the security structure, the 2007 global 

financial crises (GFC), EM persistence and the trade-off between different EM 

measurements. This study is based on quantitative methodology, and it uses an 

unbalanced panel database with information of REITs from major REIT markets from 

2000 to 2013. This research extends and modifies models from existing literature to 

estimate the EM measurements of REITs. Static and dynamic panel data models are 

used in empirical tests. Treatment effect estimators are employed to analyse the impact 

of security structure choice and REITs’ conversion on EM. This research provides the 

following findings: (1) The variances of the proportions of different types of property 

in the property portfolio held by New Zealand Listed property portfolios have a 

significant impact on the magnitudes of using various EM approaches. (2) The 2007 

GFC has changed the EM behaviour of the U.S equity REITs.  (3)  Compared to 

unstapled Australian REITs, stapled Australian REITs engage in EM activities in a 

greater magnitude. (4) The measurements of EM activities in the current accounting 

period react to their own value in the previous accounting period and the measurements 

of other EM activities in the previous accounting period in different manners.  (5) Listed 

real estate corporations change their EM behaviour to prepare for their REIT conversion. 

Listed real estate corporations are different from REITs in regard to their EM behaviour. 

(6) The magnitudes of accrual EM activities are found to be positively correlated with 

the abnormal volatilities of the leverage ratio and the dividend pay-out ratio. (7) The 

incentive for REITs to comply with the requirements for leverage ratio and dividend 

pay-out ratio significantly impacts the magnitudes of EM measurement. These results 

contribute to the understanding of information asymmetry, efficient market hypothesis 

and corporate governance in the context of REITs. The findings enhance investors’ and 

policymakers’ knowledge of the disclosure of financial information for REITs and may 

assist in improving transparency in REIT markets. 
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Chapter 1. Introduction 

Researchers in academia, industry, and regulatory sectors have been interested in the 

financial disclosure behaviour of listed corporations and have sought to improve the 

quality of financial disclosure. Compared to listed companies, REITs operate under a 

more restrictive regulatory environment. The performance and management of REITs 

are both tightly associated with property markets (Capozza and Korean, 1995; Ertugrul 

and Giambona, 2011; Liao et al., 2011). The financial reporting environment of REITs 

is also more transparent than that of other industries (Alshimmiri, 2004; Anglin et al., 

2012). A substantial amount of literature has confirmed that risk-return characteristics 

and regulatory requirements have a significant influence on financial disclosure 

behaviour. Given this background, it is probable that managers of REITs may utilise 

distinctive strategies to conduct earnings management (EM) that is defined as a general 

designation for managing approaches used by listed firms’ managers to influence the 

way financial information is disclosed to the public (Dechow et al., 2010).  

 

The aim of this research is to investigate how regulatory regimes and other non-

regulatory factors influence earnings management (EM) strategies adopted by REITs 

empirically. This study defines the REIT regulatory regime (regulatory factors) as the 

regulatory requirements, such as minimum dividend payout ratio and maximum 

leverage ratio, set up specifically to govern REITs. The non-regulatory factors that will 

be investigated in this study include property portfolio composition characteristics, 

choice of managerial structure, the impact of the 2007 global financial crisis, and the 

persistence and trade-off of EM. 

 

This chapter provides background information on earnings management and REITs. 

The significance of the study will be substantiated, and an explanation of the objectives 

of the study will be presented along with the research questions. The scope of the 

research will be addressed, expected contributions will be discussed, and finally, an 

outline of the empirical research framework will be presented. 
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1.1 Background 

1.1.1 The development of Real Estate Investment Trusts (REITs) 

The U.S Real Estate Investment Trust Act of 1960 was the first international legislation 

to permit the formation of real estate investment trusts (Real Estate Investment Trust 

Act, 1960). A real estate investment trust (REIT) is a trust or corporation that pools 

capital from REIT unitholders to invest in properties (equity REITs) or mortgage loans 

(mortgage REITs). 

 

Like other financial products, the birth of REITs came from the needs of investors 

(Block, 2011). By securitizing properties, a REIT enables both large and small investors 

to share the income from property investment; such property investment is usually very 

large in value. REITs also benefit real estate firms by providing a capital-raising 

channel through trust shares issued on the stock market. More importantly, most 

countries consider REITs as Flow-through Entities and exempt them from corporate 

tax. Thus, the REIT is favored by investors who can utilize the corporate tax exemption 

advantage of REITs to reduce the cost of property investment. The development and 

preference of the markets led to the creation of the REIT. 

 

The involvement of a regulatory environment has also played a critical part in shaping 

the development path of REITs since they were created. Take the example of U.S 

REITs; the equity REITs and mortgage REITs were roughly equal regarding the share 

of market capitalization from the 1960s to the early 1980s (Block, 2011). After that, the 

U.S government passed a series of legislative reforms. These legislative reforms include 

the Tax Reform Act in 1986, the introduction of the UPREIT structure in 1992 and the 

enactment of the “Look through provision” in 1993 (Chan et al., 2002). These 

regulatory reforms led to the dramatic growth of equity REITs from the 1980s to the 

1990s. The market cap of equity REITs increased from less than $9 billion to over $128 

billion during this period (Block, 2011). Meanwhile, the market cap of mortgage REITs 

only doubled during this period (Block, 2011). The 1997 Taxpayer Relief Act also 
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enriched the capacity of REITs to create benefits and approaches to doing so (Taxpayer 

Relief Act, 1997). The US Treasury Department in the 1990s amended its tax treaty 

negotiations position to extend the taxation advantages of domestic REITs investors to 

foreign REITs investors. These changes of the regulatory environment further 

encouraged the expansion of equity REITs through more initial public offerings (IPOs) 

and contributed to the substantial increase of REITs secondary offerings from 1992 to 

1998. The boom period following the evolution of the regulatory environment and the 

expansion of REITs since the 1990s is also known as the “modern REIT area” (Newell 

and Sieracki, 2009). By the end of December 2014, the U.S REIT market cap reached 

U.S. $ 825 billion and represented 61.5% of the global REIT market cap (EPRA, 2015). 

The example of the U.S REIT market demonstrates that the regulatory factors play a 

key role in the development of the REIT markets, and both the performance and 

operation of REITs are inevitably influenced by the regulatory environment. 

 

Outside the U.S market, REITs have achieved great success in global development and 

expansion. The REIT and its equivalents had been established in 37 countries or regions 

by the end of 2014 (EPRA, 2014). Table 1.1 presents the market cap and years of the 

establishment of a REIT markets for countries that have established REIT markets 

(EPRA, 2014). 

 

Table1.1 list of REIT markets    

Countries with Listed 

REITs 

Market cap at the end of 

2014(U.S$ billion) 

Year Established 

United States 825.5 1960 

Netherlands 11.2 1969 

Australia 86.2 1971 

New Zealand 3.3 1993 

Canada 55.5 1994 

Belgium 10.4 1995 

Italy 2.1 1994 

Thailand 8.0 1997 

Greece 1.4 1999 

Singapore 52.0 1999 

Turkey 9.7 1999 

Japan 84.1 2000 
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South Korea 0.8 2001 

France 75.0 2003 

Hong Kong 26.8 2003 

Taiwan 2.6 2003 

Bulgaria 0.4 2005 

Malaysia 7.1 2005 

Ireland 1.9 2013 

Germany 1.6 2007 

United Kingdom 66.1 2007 

Mexico 18.7 2011 

South Africa 21.1 2013 

Source: EPRA, 2014 

 

In addition to these existing markets, the countries considering to establish REITs 

legislation include China, Brazil, India, Dubai, Finland, Hungary, Costa Rica, 

Philippines and Luxembourg (EPRA, 2014). Only the Netherlands and Australia had 

adopted financial instruments that were similar to the U.S REITs by the end of the 

1970s. The number and the market cap of REITs or its equivalent in these two countries 

were quite small and were negligible compared to the U.S market. In the following 30 

years, the market size of REITs had expanded significantly. By the end of 2007, REITs 

or REIT-like financial instruments had been listed on the stock market in over 18 

countries, and more countries were considering creating REITs. The global total market 

cap reached US$ 829 billion at the end of 2007 (EPRA, 2007). However, following the 

2007 global financial crisis which affected the financial markets severely, the stock 

market price and capitalization of REITs reduced by more than 50% in most countries. 

Impacted by this financial crisis, the global REIT markets cap fell to its lowest point of 

US$ 553 billion in 2008 (EPRA, 2008), and then recovered gradually from 2009 until 

today. By the end of 2014, the global market cap of REITs had reached US$ 1.34 trillion 

and surpassed the level reached before the 2007 global financial crisis. There had been 

434 REITs actively traded in 23 countries by the end of 2014 (EPRA, 2014). Figure 1.1 

below presents the proportions of market cap in different regions or countries by the 

end of 2014. 
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Fig.1.1 market cap shares divided by region 

 

Source: EPRA, 2014 

 

The Table 1.1 and Figure 1.1 show that developed countries and regions like the U.S, 

Australia, Japan and Europe have a majority of the global REIT markets cap. However, 

more REIT markets are expected to be established in many emerging economies that 

have been developing quickly in recent years. These emerging economies include 

BRICS countries such as China, Indian, and Brazil. These countries in total account for 

more than a quarter of the world's land area and anticipated to have more than 40% of 

the world's population by the end of 2014(Wilson and Purushothaman, 2003). These 

emerging markets are expected to account for 41% of the global stock market cap by 

2030, according to a Goldman Sachs report (Wilson and Purushothaman, 2003). Some 

of the BRICS countries, like China and India, are undergoing a process of urbanization, 

and their need for real estate is expected to remain high in the future. Therefore, global 

REIT markets are predicted to experience another large wave of expansion as more 

significant emerging countries are planning to establish their REIT markets shortly. 

 

In conclusion, global REIT markets have been growing and are expected to grow more 

and more significant in terms of economic and geographic scale. This research 

examining the financial disclosure behavior of REITs is urgently needed to improve 
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market transparency and further enhance economic stability.  

 

1.1.2 Earnings Management (EM) 

A company’s financial report is the most important source of financial information used 

by investors to comprehend a company’s operational situation and to predict its 

profitability. The value of a firm is reflected in the net present value of future profits 

and the risk of investing in this firm. The financial report contains many important 

metrics that investors need to consider when they are evaluating the firms (Bedard and 

Johnstone, 2004; McKee, 2005; Roychowdhury, 2006). 

 

The financial report may not accurately present the condition of the listed company as 

managers may utilize information asymmetry and discretionary managerial powers to 

influence the presentation of the financial information to their advantage (Bedard and 

Johnstone, 2004; Roychowdhury, 2006). Thus, investors have difficulties in capturing 

the ‘real financial and operational condition’ of the companies in which they invest. 

The activity of manipulating financial reports through reasonable and legal 

management approaches is also known as earnings management (EM) ( Dechow, Sloan, 

and Sweeney, 1995). Managers of companies are motivated by a variety of reasons to 

engage in EM. For example, some companies may inflate the net income in the financial 

report by EM before they make an initial public offering to the market. By doing so, 

they can present the issue at a premium price (Fan, 2007; Teoh et al., 2002). 

 

This study defines earnings management (EM) as “reasonable and legal management 

decision-making and reporting intended to achieve stable and predictable financial 

results” (Bedard and Johnstone, 2004). This definition reflects that EM activity does 

not focus only on ‘managing’ the figure of earnings in financial reports, but also 

involves employing any “reasonable and legal management” to influence the account 

items in financial reports such as earnings, long-term debt, and operating income. 

 

EM approaches are widely used in company management and thus research into 
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understanding these approaches is important. According to a survey conducted by 

Graham et al. (2005), 78% of 401 interviewed CFOs of listed companies in the U.S 

admitted that they had used EM in their company operations. The importance of EM 

research also lies in the potential to enrich our knowledge of financial information 

disclosure in stock markets. Information asymmetry exists between investors and 

managers who are motivated by various incentives to use EM approaches to influence 

disclosed information. For example, managers may use EM approaches to shift long-

term profit to a current accounting period, so their company or companies can meet 

earnings forecasts from analysts (Burgstahler, David, and Dichev, 1997; Degeorge and 

Zeckhauser, 1999). Some companies may use EM to reduce the volatility of dividends 

over time, to make their firms more attractive to investors (Cohen and Zarowin, 2010; 

Degeorge et al., 1999). Information asymmetry also exists between managers and major 

shareholders and the interests of managers are not always consistent with the interest 

of shareholders. Managers may be motivated to maximize commission fees to use EM 

approaches for personal benefit instead of for the company’s interest (this is also known 

as the principal-agent problem). For example, managers may use EM approaches to 

sacrifice the long-term benefit of firms to boost short-term profits at the end of their 

term and therefore gain a higher commission based on the firms’ short-term financial 

performance. (Cheng and Warfield, 2005; Fan, 2007; Xie et al., 2003).  

EM research can also help investors and shareholders to understand the EM activities 

of managers and help to mitigate the information asymmetry problem (Dechow et al., 

2010; Fan, 2007). EM research can also help to improve market efficiency as lower 

information asymmetry means information can be delivered from within a company to 

the outside more efficiently. This improved efficiency can allow the stock price to react 

to market information more accurately and efficiently, and the risk of systematic market 

error can be further reduced (Habib et al., 2013; Richardson, 2000). 

 

This study classifies EM approaches into two categories: accrual management and real 

earnings management. Accrual-based earnings management (Accrual EM) signifies 

that a company may adopt the most suitable accounting principle or standard in the 
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most appropriate time to maximize its benefit. Real earnings management (Real EM) 

refers to the daily managerial approaches that are used to influence the details in the 

financial report rather than to cater to the needs of companies’ development and 

operation (Roychowdhury, 2006). Firms may engage in unnecessary asset trading to 

boost the earnings in the financial report to avoid reporting losses. 

 

1.1.3 Importance of EM in the context of Real Estate Investment Trusts (REITs)         

The findings from existing literature in mainstream accounting and finance are not 

completely applicable to explaining the earnings management behaviour of REITs 

because of the following reasons. 

 

Firstly, the performance of REITs is much more closely connected to the underlying 

property market conditions compared to the performance of other listed companies 

(Hoesli and Oikarinen, 2012). The income of REITs is required to be mainly composed 

of rental property income; the required minimum proportion of rental property income 

in total income is 75% in the some countries including the U.S, U.K, and France 

(Appendix 1 provides relevant detail). Consequently, the performance of property has 

a significant impact on the financial performance of REITs, and the performance of 

properties need to be taken into consideration for REITs management, including 

earnings management (Liao et al., 2011). The findings from existing mainstream 

accounting research that fail to consider the impact of the property cannot provide 

satisfactory explanations for the EM behaviour of REITs.  

 

In addition to their strong connection with the property market, another unique feature 

of REITs is the prerequisite to comply with strict regulatory requirements than other 

listed companies (Edelstein et al., 2007). These regulatory requirements in most 

countries include a minimum dividend payout requirement, a maximum debt ratio 

requirement, property development restrictions and an income/asset composition 

requirement. Table 1.2 presents a comparison of the regulatory requirements of REITs 

and other listed companies in the U.S. The incentive for meeting these more restrictive 
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regulatory requirements in the REITs regime could motivate REITs to engage in EM 

activities to control the disclosed financial information. Moreover, other listed firms do 

not share this incentive to meet the requirements of REITs regulatory regimes. EM 

behaviour of REITs requires specific research relating to the impact of regulatory 

factors. 

 

Table1.2 Regulation environment for REITs and other listed companies in the U.S  

 REITs Listed company 

Management structure requirement  Yes No 

Income composition requirement  Yes No 

Investment composition requirement Yes No 

Operation restriction Yes No 

Leverage ratio requirement No No 

Dividend payout requirement   Yes No 

Income tax exemption on corporation level Yes No 

Source: EPRA, 2014 

It is worth noting that these regulatory requirements vary across countries, as shown in 

Table 1.3. For example, 80% of distributable income needs to be paid out as the 

dividend in Belgium while the ratio in Australia is 100% (more detail in presented in 

Appendix 1). Different restriction levels in the REITs regulatory regime across 

countries provide different degrees of incentives for EM in REITs. Thus, apparent 

variations that exist in the regulatory requirements of REITs regimes in various 

countries suggest there could be correspondingly different EM activities. This issue 

requires specific research to provide insights for policymakers to enhance market 

transparency. 
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Tabel1.3 Various REITs regimes across countries by the end of 2014  

 US Australia Japan UK 

Established time 1960 1970 2000 2007 

Management 

structure 

requirement 

External/internal External/internal External External/interna

l 

Requirement of 

rent income ratio 

>75% No restrictions 

  

No restrictions 

  

>75% 

real estate asset 

requirement 

>75% No restrictions 

  

>70% >75% 

Investment 

geographic 

restrictions 

No restrictions No restrictions No restrictions No restrictions 

Property 

development 

restrictions 

No restrictions  No restrictions Restricted, lease 

than  50% of 

total asset  

Development 

value<30% of 

gross value 

Leverage ratio 

requirement 

No restrictions No restrictions No restrictions To pass Interest 

cover test 

Dividend payout 

requirement 

>90% of 

distributable 

income 

100% of 

distributable 

income 

>90% of 

distributable 

income 

>90% of 

distributable 

income 

Source: EPRA, 2014 

 

Another unique feature of REITs is that the REIT markets is more transparent in terms 

of its financial reporting environment than other listed companies (Alshimmiri, 2004; 

Anglin et al., 2012). The income of REITs is required to come from property rental and 

disposal activities resulting in the earnings of REITs being much more predictable as 

compared with other listed corporations (Anglin et al., 2012; Bauer et al., 2010). REITs 

also hold much lower cash assets compared to other corporations as they are required 

to pay out the majority of their income to shareholders as dividends. This reduces the 

opportunism of REITs managers and improves the quality of the disclosed financial 

information. Therefore, REITs are expected to adopt EM approaches that are different 

from those identified by mainstream accounting literature because of their more 

predictable financial performance and a more transparent regulatory environment. 

 

In conclusion, these unique features of REITs identified suggest that the findings from 

mainstream accounting literature are inadequate in explaining the EM behaviour of 

REITs. Investors, auditors, regulators and policy makers, therefore, need specific 
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research investigating the EM behaviour of REITs to enhance the transparency of the 

REIT markets. Research focuses on the EM of REITs, which is very limited in existing 

literature, can reduce gaps in current knowledge. 

 

1.1.4 Research Objectives 

The unique features of REITs and the importance of research on EM highlight the 

significance of studying the EM used by REITs. The existing research concerning EM 

by REITs is very limited, and this study aims to contribute to knowledge and achieve 

the following two main research objectives:  

 

(1) To examine how regulatory factors influence the EM behaviour of REITs.  

 

(2) To estimate how the EM utilized by REITs is affected by non-regulatory factors, 

such as a property portfolio’s composition characteristics, the choice of the security 

structure, the 2007 global financial crisis, and EM persistence. 

 

1.2 Research Questions 

This research will achieve these two above objectives by answering the following two 

main research questions, corresponding to non-regulatory and regulatory factors 

respectively. Regulatory factors in this research are defined as the influential factors 

that are related to or caused by the requirements in REITs specific regulatory regime 

such as minimum dividend pay-out requirement, maximum leverage ratio requirement 

and restrictions on business activities. Other factors that are not related to or caused by 

these requirements in REITs specific regulatory regime are classified as non-regulatory 

factors. The two main research questions corresponding to the two types of influential 

factors are:  (1) How is the EM used by REITs influenced by the non-regulatory factors, 

such as property portfolio composition characteristics, choice of managerial structure, 

the past 2007 GFC and EM persistence? (2) How do the regulatory factors influence 

EM of REITs? Two sets of specific research questions are developed corresponding to 
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the two main research questions.  

 

1.2.1 Impact of non-regulatory factors on REITs EM 

The first group of questions concerns the impact of non-regulatory factors on the EM 

of REITs. The non-regulatory factors investigated in the second stage will become 

controlling variables in the empirical tests for the effect of regulatory factors in the third 

stage (the second main research question). The non-regulatory factors include 

characteristics of the composition of property portfolios, the 2007 GFC, the choice of 

managerial structure and EM persistence. These non-regulatory factors are selected to 

investigate because literature in real estate, accounting and finance indicate that the 

financial disclosure behaviour of REITs should be influenced by these factors, but they 

have not been empirically tested in the context of REITs. The following paragraphs will 

further discuss why these non-regulatory factors could influence the EM by REITs, and 

propose corresponding research questions.  

 

Property portfolio composition characteristics 

The strong connection between REITs and the property market suggests that 

mainstream financial and accounting theories alone can not explain the EM behaviour 

of REITs and that property-related factors should also be considered (Liao et al., 2011; 

Zhu et al., 2010). Research by Dong and Li. (2012), Gyourko and Nelling (1996) and 

Hedander and Song (2005) confirm that REITs with different property portfolio 

compositions exhibit different financial performance. Moreover, listed firms’ financial 

performance is significantly correlated with its financial disclosure behaviour (Doyle 

et al., 2007; Keating and Zimmerman, 1999; Petroni, 1992). Therefore, REITs with 

different property portfolio composition should use different EM approaches. 

Nevertheless, very limited literature concerning the impact of property factors on the 

EM used by REITs is available. Study of Liao et al. (2011) incorporates property factors 

such Weighted Average Leased Term (WALT) and average vacancy ratio in to explain 

the EM used by New Zealand LPPs. In this study, WALT is found to be significantly 

and negatively correlated with accrual EM. The papers of Anglin et al. (2012) and Zhu 
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et al. (2010) investigate the impact of corporate government structure and Seasoned 

Equity Offerings on the EM used by REITs. In these papers, the REITs property 

portfolio is classified according to different property types such as industry/office, 

residential, lodging, and retail. These REITs property portfolio types indicated by 

dummy variables are incorporated into the empirical models as controlling variables. 

However, most REITs are diversified and have investments in different types of 

property in their portfolio. Thus, the way in which they utilize dummy variables to 

indicate the type of an REITs portfolio does not accurately reflect the impact of the 

portfolio’s composition on EM. The empirical estimating results concerning a REIT’s 

type are not disclosed or analysed in Anglin et al. (2012)’s or Zhu et al. (2009)’s papers. 

To improve the understanding of how property portfolio composition features influence 

the EM behaviour of REITs, this research will address the following question. 

 

Q1.1 How do the characteristics of a property portfolio’s composition influence the EM 

used by REITs? 

 

Managerial structure choice 

REITs are allowed to utilise a stapled structure in some countries such as Australia (A-

REITs), Singapore and Malaysia. This allows real estate management companies to 

staple their shares onto the units of REITs, which are fiscally transparent entities and 

outside the scope of corporate income tax (Corry,1998; Wern III,1998). Other countries 

including the U.S, Canada, and the U.K forbid stapled structure because it provides tax 

arbitrage opportunities. A stapled structure is permitted in Australia because the 

Australian dividend imputation system significantly reduces the tax arbitrage 

opportunity (Davis, 2012).  

 

From 2000 to 2007, the number of stapled A-REITs has increased significantly and has 

increased in proportion to the number of unstapled A-REIT (Newell, 2010). Significant 

changes have occurred for A-REITs following the 2007 GFC, and many A-REITs have 

readopted an unstapled structure. By the end of 2012, the number and proportion of 
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stapled A-REITs still outweighed the unstapled. Statistics compiled as part of this study 

suggest that only 5 A-REITs used the stapled structure in 2001 (41% of the total number 

of A-REITs). In 2012, the number of stapled A-REITs reached 27 (63% of the total 

number of A-REITs).  The stapled structure limits the investors’ choice by compulsorily 

binding the share and trust unit (Elton et al., 2009), and this increase of stapled REITs 

from the year 2000 to the year 2007 contradicts with mainstream financial theory. 

Under the dividend imputation tax system in Australia, stapled structures do not provide 

tax arbitrage opportunities leading to an assumption that there must be some other 

factors that make a stapled structure attractive. Existing literature cannot explain the 

trend of shifting from stapled to the unstapled structure after the reinforcement of 

financial disclosure environment following the GFC. This research investigates if the 

stapled structure provides more room for REITs to engage in EM activities. The 

findings will help explain whether the incentive to use more EM could be one of the 

factors to encourage REITs to choose stapled structure before 2007 GFC. We can also 

determine whether the weakening of EM incentive caused by financial disclosure 

environment reinforcement following the breakout of 2007 GFC could have added to 

the decline of stapled REITs. This research will investigate the following research 

question to achieve this goal.   

 

Q1.2 How does difference in choices of managerial structure (stapled or unstapled 

structure) influence the EM used by REITs? 

 

2007 GFC 

The active phase of the 2007 Global Financial Crisis (GFC) started in August 2007, and 

caused tremendous loss to the global economy and affected every aspect of global 

financial markets. As a listed investment vehicle, REITs were inevitably impacted by 

the GFC, and this impact may have influenced their financial performance and 

management behaviour. Various statistical reports and academic literature have 

documented the significant influence of GFC on many aspects of REITs. These aspects 

include performance (Newell, 2010; Zhou and Anderson, 2013), investment risk (Basse 
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et al., 2009; Zhou and Anderson, 2012), dividends management (Case et al., 2012; 

Devos et al., 2007) and ownership structure (Devos et al., 2013). Studies also show that 

the quality of, and behaviour of listed entities are significantly influenced by many 

factors including financial performance (Doyle et al., 2007; Keating and Zimmerman, 

1999; Petroni, 1992), financing behaviour (Bartov, 1993), investment risk (Ambrose 

and Bian, 2010), governance and ownership structure (Anglin et al, 2012; Marrakchi et 

al., 2001) and dividends management (Edelstein et al, 2007). Changes in market 

conditions and regulatory environments arising as a consequence of the GFC are 

expected to have a significant impact on the financial disclosure behaviour of REITs. 

Research in this field can improve the understanding as to how significant market 

structure change caused by events like the 2007 GFC can influence the financial 

disclosure behaviour of REITs. To date, no empirical study has been conducted to 

investigate how this event changed the financial disclosure behaviour of REITs, and 

this research aims to close this knowledge gap. 

 

Q1.3 How does the occurrence of the past GFC influence the EM used by REITs.  

 

 

EM trade-off and persistence 

The empirical research of Zang (2011) found that the managers of listed corporations 

need to trade off usage between accrual earnings management and real earnings 

management. This trade-off is made based on the cost of using EM approaches and the 

capacity of discretionary accrual manipulation. Zang (2011) includes only the 

discretionary manipulation of expenditure and production volume as two measurements 

for real earnings management. The abnormal gain or loss from property transactions, 

which is a very important real earnings management measurement for REITs, is not 

investigated in his research. The research of Zang (2011) focuses only on listed firms 

that are suspected to have engaged in EM approaches to meet analysts’ forecasts, thus, 

the findings of his research is limited to predict EM behavior because listed firms are 

motivated by other factors, such as managers’ compensation incentives, to engage in 
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EM (Bergstresser and Philippon, 2006; Laux, 2009). More importantly, REITs have 

incentives to engage in EM activities to trim their financial report to fit within the REITs 

regulatory regime (Edelstein et al., 2007) and therefore the existing research of Zang 

(2011) cannot provide the explanation of the EM behaviour (including EM trade-off 

behaviour) of REITs. The research concerning the EM trade-off behaviour of REITs is 

important for investors and regulators to improve their interpretation of the disclosed 

financial information of REITs. However, to date, no empirical study has been 

conducted to investigate the trade-off behaviour between various accrual and real EM 

approaches, especially the abnormal gain or loss from property transactions, in the 

context of REITs.  This research will close this gap and answer the following question. 

 

Q1.4 How do REITs managers select EM approaches between accrual earnings 

management (Accrual EM) and real earnings management (Real EM)?    

 

Existing research has confirmed the existence of the Accrual EM revision effect. This 

revision effect means that the use of Accrual EM in the past constrains the magnitude 

of using Accrual EM in the next period (Baber, Kang, and Li, 2011; Cheng and Warfield, 

2005; Cohen et al., 2007). However, their research focuses mainly on EM approaches 

used by corporations to reach some thresholds such as to avoid reporting the loss or 

reach analysts’ forecast, while REITs are motivated by other factors, such as complying 

with REITs regulatory regimes. The Accrual EM revision effect may not fully explain 

EM for REITs, and the EM and the impact of Real EM used in the past period on Real 

EM used in the current period have not been examined. This research aims to close this 

gap by answering the following question. 

 

Q1.5 How do EM in the past periods influence the EM used in the current period?  

 

1.2.2. Impact of REITs regime on REITs EM  

The following section will develop the second group of specific research questions 

corresponding to the second main question concerning the impact of regulatory factors 
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on the EM of REITs. These regulatory factors include the choice of real estate 

investment vehicle, REIT conversions, the incentives for meeting regulatory 

requirements and the restrictive level of REITs regulatory requirements. These factors 

are selected because the literature of REITs and accounting implies that the EM of 

REITs is expected to be influenced by these factors, but they have not been empirically 

tested. More detail reasons concerning selecting these factors are provided in the 

following sections developing research questions.  All the corresponding tested non-

regulatory factors will be incorporated in the empirical tests that investigate the second 

group of specific questions.  

 

Choice of real estate investment entities and REITs conversion 

After listed real estate corporations become REITs, their income can stay outside the 

scope of corporate income tax in most countries. However, to qualify as REITs, listed 

corporations need to comply with the restrictions of the REITs regulatory regime. Thus, 

managers of the listed corporations are expected to be highly motivated to engage in 

EM activities to trim their financial reports to comply with the restrictions of the REITs 

regulatory regime. This premise is supported by Edelstein et al. (2007), who have 

confirmed that REITs are motivated to engage in EM activities by the need to meet the 

minimum dividend requirement. If listed real estate corporations decide to convert 

themselves into REITs, they are expected to be highly motivated to use EM approaches 

to trim their financial reports to fit the regulatory regime for such a REIT. The research 

concerning how investment entities choice influence financial disclosure behaviour is 

important for corporate governance theoretical framework in the context of REITs. It 

can also help REITs investors and auditors to make the adjustment for and improve the 

interpretation of the financial information disclosed by REITs and non-REIT listed 

property companies that are during REITs conversion. To date, no research has been 

undertaken to investigate if, and how the REIT conversion influence the EM behavior 

of listed real estate corporations. This research aims to close this gap by answering the 

following question. 
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Q2.1 How do listed real estate companies change their EM behaviour after they are 

converted into REITs and face a more restrictive regulatory regime? 

 

The incentives of meeting requirements of the REITs regulatory regimes 

The impact of the requirements in REITs regulatory regime on the EM is defined as the 

incentive of meeting REITs regulatory regime in this research. This incentive comes 

from two aspects: the restrictive level of the REITs regulatory regime requirements and 

the need to comply with REITs regulatory regimes to maintain the tax-exemption status 

as REITs. 

 

REITs face restrictions regarding maximum leverage ratio requirements in some 

countries. For example, the leverage ratio for REITs in Hong Kong is not allowed to 

exceed 45% (ERPA, 2012). However, the optimal capital structure of REITs is not 

determined by the requirements of the REITs regime but their overall economic 

conditions (Dong, 2012; Feng et al., 2007; Howe and Shilling, 1988). In addition to the 

leverage ratio requirement, in some countries, REITs also need to meet other 

requirements for dividend pay-out ratio. For example, the minimum dividend pay-out 

ratio in the U.S is 90%. However, the dividend pay-out ratio of a company is determined 

by its economic condition (Adedeji, 1998; Rozeff, 1982). REITs are suspected of 

engaging in EM activities to influence their leverage ratio and dividend pay-out ratio to 

maintain the tax-exemption status by utilising such management strategies. Then the 

actual financing conditions and the dividend payout ratio can be optimized without 

breaching the requirements of REITs regulatory regimes. Edelstein et al. (2007) have 

documented that REITs tend to utilize the Real EM approaches to mitigate the 

constraint of 90% dividend pay-out requirements in the U.S context. Existing research 

has not been undertaken to investigate how REITs are motivated by meeting other 

requirements, such as leverage ratio requirement, to engage in EM. The research of 

Edelstein et al. (2007) did not investigate how the restrictive level of dividend pay-out 

requirement influences the EM behaviour of REITs. This research aims to make up this 

knowledge gap by further developing their models and testing on a comprehensive 
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database for most of the REIT markets which allows the variation of dividend 

requirements across countries. Research by Howe and Jain (2004) has confirmed the 

negative correlation between the profitability of REITs investment and the restrictive 

level of REITs regime regulatory requirements. Their research implies that restrictive 

regulatory requirements for REITs will constrain space for REITs operation, and force 

REITs managers to engage in a greater magnitude of EM when they need to deal with 

various situations. A more restrictive REITs regulatory regime is usually associated 

with stricter supervision over financial information disclosure which leads to lower 

usage of EM approaches (Danielsen et al., 2009; Edwards and Counsel, 1999). In 

conclusion, the existing literature fails to provide answers for how the incentive of 

meeting REITs regulatory regime influences the EM despite. This research will close 

this knowledge gap and investigate the following question.  

 

Q2.2 How does the incentive of meeting the requirements of the REITs regulatory 

regimes, such as leverage ratio requirement and dividend pay-out requirement, 

influence the EM activities? 

 

REITs managers are motivated by many factors (regulatory and non-regulatory) to 

divert the figures such as the leverage ratio and dividend payout ratio in the financial 

report from their predicted level. These motivating factors include meeting regulatory 

requirements and reducing debt-raising cost (Ambrose and Megginson, 1992; Guney et 

al., 2007). Existing research finds that listed firms have been widely using EM 

approaches in the financial information disclosure process (Burgstahler and Dichev, 

1997; Cheng and Warfield, 2005; Degeorge et al., 1999). The abnormal variation of 

reported leverage ratio and dividend payout ratio are expected to be associated with the 

magnitude of EM used by REITs. The connection between the magnitude of EM and 

abnormal variation of these figures in financial reports remains untested. This research 

aims to answer the following question: 

 

Q2.3 Do REITs use EM approaches to alter the reported financial information, such as 
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leverage ratio and dividend payout ratio, from their predicted level? 

 

1.3 Significance of the Study    

After reviewing a range of real estate and accounting literature, it is argued that the 

significance of this study lies in the following dimensions: 

 

(1) Firstly, this research will be the first empirical study investigating how EM used by 

REITs is affected by a variety of non-regulatory factors. These non-regulatory factors 

include characteristics of property portfolio composition, choice of managerial 

structure, the 2007 GFC, EM trade-off and EM persistence. The findings of this study 

can assist investors and auditors in assessing the financial information disclosed by 

REITs and improve market transparency. 

 

(2) Secondly, although a substantial amount of research has been done regarding REITs 

and EM respectively, the topic of the EM used by REITs is still under-investigated. 

Moreover, very little existing research has investigated how regulatory factors affecting 

REITs impact the EM used by REITs. This research will fill this knowledge gap and 

contribute to the literature as the first empirical study investigating whether REITs use 

EM to meet some REITs’ regulatory requirements, such as the maximum leverage ratio 

requirement. The findings of this research can help regulators to improve the regulation 

of the activities of REITs, and help investors to improve their interpretation of financial 

reports. 

 

(3) Existing studies concerning the EM used by REITs mainly utilize data from the 

United States. Very little research into EM investigates other REIT markets such as 

Australia, France, Japan, Singapore and Hong Kong, which jointly constitute over half 

of the global market capitalization of REITs. This thesis will be one of the first 

empirical studies to measure and analyze the EM used by REITs in these markets. 
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(4) This research is the first empirical study to investigate how the choice of listed entity 

influences the EM used by listed real estate corporations and REITs. Knowledge of 

these findings will assist investors, analysts, and auditors to interpret better the financial 

reports of REITs and listed real estate corporations. The findings of this research will 

also facilitate listed real estate corporations’ making effective investment decisions and 

provide appropriate consultancy advice. 

 

1.4 Scope of the study 

This study utilizes accounting and financial data of equity REITs from 13 major REIT 

markets from 2000 to 2013. The mortgage REITs are not included in this research. 

These selected REIT markets include mature economies with a long history and great 

market cap of REITs, such as the U.S, Japan, and Australia. The sample also includes 

fast-developing emerging REIT markets, for example, Hong Kong, Singapore and the 

UK. 

 

Empirical tests are conducted to determine the impact of property portfolio composition 

features on the EM of REITs by analysing the database of New Zealand listed property 

portfolios (NZ-LPPs). The NZ-LPPs is the equivalent of REITs in New Zealand, and 

the NZ-LPPs include both listed property trusts and listed property companies. Listed 

property trusts and companies need to pay income tax at the business entity level in 

New Zealand. However, the tax rate has been different between them. A limitation of 

this study is the necessity to include both entities because of the very small sample size. 

However, the general results still hold for listed property trusts because both entities 

pay business income tax. The reason this research uses a sample of NZ-LPPs is that the 

LPPs in New Zealand are required to disclose the information of their portfolio in their 

financial report. Thus, information can be freely collected on the composition of their 

property portfolio from their financial report. Other markets such as the U.S, U.K, and 

Australia do not require the disclosure of information of REITs’ portfolio. 
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A sample of Australian REITs (A-REITs) was also analyzed to ascertain how the 

difference in the security structure choice between stapled and unstapled structure 

influences the EM used by REITs. The reason this research uses a sample of A-REITs 

is that the A-REIT market is the second largest REIT markets in the world regarding 

market capitalization, following the U.S REIT markets. The A-REIT markets are also 

the largest REIT markets where REITs are permitted to choose stapled structure. The 

amount of stapled and unstapled REITs in the sample of A-REITs from 2000 to 2013 

are roughly equal. This research investigates the impact of structure choice on EM by 

empirically testing the A-REIT markets. 

 

Data from the U.S REIT markets are employed to investigate the impact of the 2007 

global financial crisis on EM. The U.S REIT markets are the largest REIT markets in 

the world, and the U.S financial and property market has been identified as the origin 

of the 2007 GFC, and the U.S was the first market hit by this crisis. The database for 

the U.S market provides the longest time span covering the period after the 2007 GFC 

began to impact the market. The U.S financial and property market was hit by the GFC 

most severely, so the data from the U.S can exhibit the highest volatility and improve 

the statistical estimation. 

 

The sample of U.S REITs was utilized to investigate the EM persistence of REITs. The 

choice to investigate this issue in the context of the U.S was decided by the fact that the 

U.S market is the biggest REIT market in the world, with the highest number of REITs 

in the database. The statistical test based on the U.S REIT market can produce 

estimation results representing a large REIT market, and most of the existing empirical 

research concerning EM and REITs is based on the U.S market. Findings from the 

previous research can be compared to findings of this research if this research is based 

on the U.S market. The accounting information in the database for U.S REITs is much 

more comprehensive compared to other countries, for example, most of the EM 

measurements can be estimated for U.S equity REITs. The U.S REIT market was used 

to investigate the interaction within and between various EM measurements.  
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Data from U.K REITs is used to investigate how REITs conversion influences the EM 

behavior of REITs and listed real estate corporations. The U.K REITs were utilized for 

this research because the legislation governing the U.K REIT market was enacted in 

2007. The year of U.K. REITs’ establishment is the mid-point of the database’s time 

span (2000 to 2013). The number of observations for listed real estate corporations that 

will become REITs later is roughly equal to the number of REITs. More importantly, 

the total number of listed real estate corporations (including corporations that are not 

converted into REITs later) is not significantly higher than the number of REITs. The 

U.K sample is suitable for conducting a quantitative test to investigate the impact of 

REITs conversion on EM. 

 

This study also investigates how the incentives of meeting leverage ratio requirements 

influence EM by REITs, by using samples of all REIT markets with requirements for a 

leverage ratio. These markets include Belgium, Hong Kong, Malaysia, the Netherlands, 

Singapore, and Turkey. The reasons this research incorporate more than one market in 

the empirical test is the necessity to include the variation of regulatory requirements 

across countries to analyze the impact of the requirements. 

 

Finally, empirical tests were conducted to investigate how the incentives of meeting 

dividend payout ratio requirements influence EM by REITs, by using samples of all 

countries with minimum dividend payout requirements for REITs. More than one 

market will be incorporated into this research, so the variation of regulatory 

requirements across countries can be investigated. These countries include the U.S, U.K, 

Australia, Japan, France, Canada, Singapore, Malaysia, Hong Kong, Belgium, the 

Netherlands and Turkey. 

 

1.5 Expected contribution 

1.5.1 To literature 



35 
 

This research will contribute to the literature on the topics of Efficient Market 

Hypothesis, asymmetric information, and corporate governance in the context of REITs. 

 

The 2007 GFC aroused scrutiny of the Efficient Market Hypothesis (EMH) on its ability 

to explain the pricing mechanism in the financial market. The most important limitation 

of the EMH in explaining the financial market has been exposed by the 2007 GFC.  

This limitation is that the EMH looks at the information demand side only (i.e. how the 

financial market reacts to information) and is silent on the information supply side (i.e. 

examining the authenticity and integrity of market information) (Ball, 2009; Cooper, 

2008; Malkiel, 2003). Before the GFC, the risk of some high-risk assets was 

underestimated when they were bundled and sold to financial institutions. Some 

financial institutions even concealed the risk of the assets behind these derivatives when 

they sold these derivatives to investors. Regulators and investors accepted the 

assumption of the EMH and believed that the market was efficient in reacting to all the 

risk reflected in public information. They did not accurately estimate the risk of these 

assets and became lax in verifying public information and failed to estimate the risk of 

these assets (Cooper, 2008; Davidoff and Zaring, 2009; Goodhart, 2008) correctly. The 

price of these high-risk assets was seriously overestimated, and bubbles kept being built 

up until they finally caused the 2007 GFC. The limitation of the EMH in ignoring the 

supply side of information was one of the important causes of the 2007 GFC. Research 

on EM examines the supply side of financial information and investigates how financial 

information is produced and presented in financial reports (Perols and Lougee, 2011). 

Conducting EM research can help to overcome the limitation of the EMH and improve 

the quality of the information disclosure of listed firms, allowing market information to 

be transmitted more efficiently and accurately in the financial (including REITs) market.  

 

By investigating the factors that influence EM of REITs, this study can contribute to 

the EMH theory in the context of REITs, and provide additional knowledge relating to 

the application of EMH in the general financial market. Enhancing knowledge relating 

to the supply side of market information can reduce information asymmetry between 
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different market stakeholders (Ball,2009; Malkiel,2003), and improve market efficiency 

and minimize the possibility of the financial crisis (Canova, 2009; Colander et al., 2009; 

McSweeney, 2009). Research in this field relates closely to the theoretical framework 

of asymmetric information, which looks at how the transaction is affected by the 

imbalance of information and bargaining power between stakeholders. Much empirical 

evidence suggests that the existence of information asymmetry between different 

stakeholders gives rise to the use of EM approaches by corporate management. The 

existence of EM, in turn, worsens the problem of information asymmetry (Richardson, 

2000; Trueman and Titman, 1988; Xie et al., 2003). Thus, research into EM can help to 

reduce information asymmetry, and further develops the framework of asymmetry 

information concerning how the information is transmitted and interpreted.   

 

In the financial markets, the managers of listed companies have better knowledge of 

the operational situation of the corporations than other stakeholders have because the 

board has granted managers managerial discretionary power. Moreover, managers can 

utilize their information advantage and discretionary power to make a profit for 

themselves instead of other stakeholders (Grossman and Hart, 1983; Ross, 1973). This 

issue has been identified as a principal-agent problem, and it stems from the 

inconsistent interest between agents (managers) and principals (shareholders). The 

agent-principal problem can be addressed under the topic of corporate governance, 

which studies the interaction of principal and agent and aims to design employment 

compensation mechanisms to align the interests of agents with those of principals. The 

mechanisms proposed by the corporate governance literature include grants of shares 

and bonus based compensation to employees. Existing research also suggests that these 

structures are far from perfect. Managers may use EM approaches to earn a benefit for 

themselves based on these structures (Cornett et al., 2008; Marrakchi et al., 2001; Xie 

et al., 2003). Similar conclusions can also be found in the literature of REITs. The REITs 

managers may use EM approaches to influence disclosed financial information to 

increase their personal salary that is based on the announced financial performance of 

REITs (Alshimmiri, 2004; Zhu et al., 2010). The research of EM is important for 
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corporate governance theoretical framework as it investigates how managers (agents) 

use EM approaches to manipulate the financial information which is provided to 

shareholders (principals). This research will contribute to this field in the context of 

REITs by enriching investors’ and regulators’ knowledge of EM behaviour and 

strategies by REITs. 

 

1.5.2 To practice 

This study can help regulators improve the regulation of REITs. The findings of this 

study can help policymakers and REITs’ regulators to improve the efficiency of the 

regulation for REIT markets. The findings of this research are also very important for 

the ability to improve the stability and prosperity of REIT markets and the whole 

economy because an efficient REITs regulatory regime is important for improving the 

transparency and efficiency of REIT markets. Many countries (such as China, Indian, 

Saudi Arabia, Russia and Finland) are planning to or are in the process of establishing 

a REIT market. The findings of this study can provide empirical evidence that can be 

used to provide guidance on the establishment of an efficient regulatory regime for 

REITs. 

 

This study will also provide REITs investors and analysts with important findings 

concerning the EM behaviour of REITs. Investors can gain a better insight into the EM 

approaches used by REITs, and improve their investment decisions concerning REITs. 

This research will provide the first of a small number of empirical studies comparing 

the EM of REITs across different countries. The findings will be especially helpful for 

investors who are interested in investing in the global market and want to minimize 

their investment risk through global diversification. This research can help reduce the 

risk of systematic market failure through improving market transparency. 

 

1.6 Organization of the Thesis 

Chapter 2 reviews the existing literature on REITs and EM and develops hypotheses. 
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Chapter 3 outlines the framework of the research structure and develops the baseline 

models for empirical tests; it is followed by Chapter 4 that introduces the study’s scope 

and describes the database. Chapter 5 estimates EM measurements in each market. The 

impact of non-regulatory factors will be empirically tested in Chapter 6. The impact of 

factors from the regulatory regime of REITs on EM will be estimated in Chapter 7. 

Chapter 8 concludes the study by providing further implications and the limitations of 

this study. It also suggests directions for further research. 
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Chapter 2. Literature review  

This chapter will review the literature on earnings management (EM) and real estate 

investment trusts (REITs) systematically to identify knowledge gaps that this research 

will fill. This chapter will also develop the hypotheses for this study. 

 

2.1 Real estate investment trusts 

The Real Estate Investment Trust Act (1960) created the Real Estate Investment Trust 

(REIT) in the U.S. as a capital flow-through entity specializing in real estate or financial 

derivatives products of real estate. REITs have developed and expanded dramatically 

since their establishment in the 1960s. By the end of 2009, over 20 countries had 

established REITs or REIT-like financial instruments on stock markets (EPRA, 2009). 

The global market capitalization of REITs reached 1.3 trillion U.S dollars by the end 

of June 2012 (Ernst and Young, 2012). In most countries with a REITs-type market, 

REITs need to comply with more restrictive regulatory requirements compared to other 

listed companies so that they can maintain their status as a capital flow-through entity 

and corporate tax exemption. These more restrictive regulatory requirements include 

leverage requirements, asset composition requirements, income composition 

requirements and dividend distribution requirements (Edwards and Counsel, 1999; 

Newell and Sieracki, 2009). These regulatory requirements and tax treatments 

constitute the regulatory regime for REITs. Furthermore, the governments have revised 

the regulatory regime for REITs over time for various purposes. For example, the U.S. 

Omnibus Budget Reconciliation Act 1993 was announced to improve market 

transparency, and the U.S REIT Simplification Act of 1997 was enacted to enhance the 

profitability of REITs. 

 

2.1.1 REITs regulation  

The corporate tax exemption status of REITs differentiates them from other listed 

companies. A substantial amount of empirical research has identified the significant 

impact of corporate tax exemption status on the performance and management of REITs 
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(Crain et al., 2000; Getry, Kemsley, et al., 2003; Howe and Jain, 2004; Ott and Van 

Ness, 2002). The results of these studies imply that corporate tax exemption status is of 

great benefit for REITs, and it is, therefore, important for REITs to comply with the 

REITs regulatory regime to maintain the tax exemption status. 

 

Existing research on the regulation of REITs examines how the reforms of REITs 

regulatory regimes influence the market transparency and efficiency of REITs. For 

example, the U.S. government enacted the REITs Revenue Reconciliation Act in 1993 

to moderate the restrictiveness of regulatory requirements for REITs and protect the 

income tax deductible advantage of this type of entity. Research by Crain et al. (2000) 

found that the Revenue Reconciliation Act 1993 reduced information asymmetry and 

risk of REIT investments. Howe and Jain (2004) examined the impact of the REITs 

Modernization Act (RMA) 1999 on REIT performance and market conditions. Their 

research attests that the passage of the RMA (1999) increased benefits to shareholders 

and reduced market risk. The National Association of Real Estate Investment Trusts 

(NAREIT) in the U.S required that REITs present Funds From Operation (FFO) in the 

financial reports from 2000. Higgins et al. (2006) found that the adoption of FFO in the 

financial reporting of U.S. REITs did not improve returns for REIT investors, but it 

increased the transparency of the U.S REIT market. The extent to which the adoption 

of FFO has improved market transparency remains controversial. Generally Accepted 

Accounting Principles (GAAP) has not standardized the calculation of FFO. Fields et 

al. (1998) points out that the calculation of FFO is also subject to the discretionary 

judgement of REIT managers. Findings from the existing literature demonstrate that 

regulatory factors have a significant impact on the financial performance and operation 

of REITs. It is anticipated that regulatory factors will have a significant influence on 

the EM used by REITs.   

 

2.1.2 REITs management and performance 

The market performance, management strategy and financial behaviour of REITs are 

different from those of other listed companies. Existing empirical research finds that 
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standard capital structure theories such as the ‘trade-off theory’ and ‘pecking order 

theory’ can not explain the choice of the capital structure of REITs. Other factors also 

influence the capital structure of REITs include market price (Howe and Shilling, 

1988), property segment (Ertugrul and Giambona, 2011), asset liquidation value 

(Giambona et al., 2008), market to book value (Feng et al., 2007) and global fund flow 

(Dong, 2012). Existing literature suggests that the complex trade-off between these 

factors determines the leverage ratio of REITs, and a maximum leverage ratio is 

required in many REITs regulatory regimes. Very little research has investigated how 

the regulatory requirements for the leverage ratio in REITs regimes influence the 

financing behaviour of REITs. This research aims to close this knowledge gap.  

 

Lee et al., (2006), Derwall et al. (2009) and Glascock et al. (2000) investigated the 

market performance of REITs. Their research shows that the volatility of REITs returns 

is significant differently from that of other listed firms and bonds. This highlights the 

unique market performance of REITs and implies that REITs use specialized 

management approaches. The research of Lee et al. (2006) and Hoesli and Oikarinen 

(2012) also emphasizes the relationship between the performance of REITs and real 

estate market conditions. Existing literature suggests that investors of REITs price the 

information disclosed by REITs. Doran et al. (2010) found that the “linguistic tone of 

quarterly earnings conference” has a significant temporary impact on stock price 

performance. Ling and Ryngaert (1997) investigated REIT IPOs and found that the 

involvement of institutional investors is the most important reason for the abnormal 

volatility of REITs IPOs. Their study suggests that institutional investors take 

advantage of information asymmetry to gain profit when they have more information 

than other investors. Chan et al. (2005) found that the proportional share of institutional 

investors of the IPO can provide important implications for the long-term performance 

of REITs. Their research highlights the influence of shareholding and management 

structure on the market performance of REITs and implies that REITs use EM to control 

the presentation of financial information before an IPO. Overall, the EM used by REITs 
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may react to non-regulatory factors in ways that are different from other listed 

corporations and therefore requires specific research. 

 

2.2 Earnings management   

2.2.1 Efficient market hypothesis and earnings management 

Regnault (1863) and Bachelier (1990) propose the random walk theory in their 

publications and introduce statistical, mathematical finance and probabilistic 

techniques to the analysis of the financial market pricing mechanism. Research by 

Cootner (1964) and Malkiel (1973) further develop the random walk hypothesis and 

purport that the stock market price is affected by emerging information only, and it is 

impossible to predict future price by observing the pattern of past prices. 

 

The efficient market hypothesis (EMH) was developed by Fama (1965). The EMH 

shares some assumptions of the random walk hypothesis such as the costless 

information transmission and the unpredictability of future price (Fama, 1965). 

According to EMH, the financial market behaves in a rational and efficient way such 

that all prices rapidly reflect a certain level of information on the market and no one 

can consistently gain profit by trading, based only on market information. There are 

three forms of EMH: a weak form, semi-strong form and strong form. The weak form 

states that all past information on the market is reflected in the market price, so no one 

can gain profits by utilising historical information. The semi-strong form holds that the 

market price could react to all the past and current public information so quickly that it 

is impossible to profit consistently from trading the stock based on the past and current 

information. According to the strong form of the EMH, the market price reflects not 

only all the public information but also the private (inside) information. 

 

In recent years, the EMH has been challenged by behavioural finance theory, as 

developed by Kahneman and Tversky (1979). Advocates of behavioural finance believe 

that the financial market is not as rational as the EMH claims regarding its reaction to 
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market information. They conclude that the financial market is driven by social, 

cognitive, and emotional factors that can result in systematic errors, such as the IT 

bubble in the early 2000s and the housing bubble in the late 2000s. Recent research also 

highlights the limitations of the EMH in explaining financial market behaviour (Ball, 

2009; Cooper, 2008; Malkiel, 2003). EMH explains only how the market reacts to 

market information; it ignores the authenticity and completeness of the information in 

the market. One cause of market bubbles and resulting financial crises is that the risks 

associated with investment in a bubble asset are not correctly revealed. The theory 

underpinning behavioural finance suggests that the market is not efficient and fails to 

examine fully market information and detecting bubbles, which finally leads to a 

financial crisis. The EMH also assumes that information is transmitted and processed 

at no cost and that it is interpreted by all participants in the same way. Actual, market 

behaviour differs in that the interpretation of market information depends on personal 

belief and knowledge. Information processing does incur costs, which could include the 

expense of hiring a consultant with professional knowledge to analyse this information. 

The factors above lead to information asymmetry and systematic market failure that the 

EMH does not explain.  

 

The limitations of the EMH, such as the lack of knowledge about the supply and quality 

of market information, have resulted in research being undertaken within the theoretical 

framework of information asymmetry. Information asymmetry theory in a financial 

market context focuses mainly on market behaviour in situations where different 

participants have different levels of information (Healy and Palepu, 2001). One of the 

most common research topics in this field relates to improving the quality of financial 

information disclosure for listed firms. Research into earnings management (EM), 

relating to financial disclosure behaviour of listed companies and the quality of the 

information disclosed, has drawn increasing attention from scholars and practitioners. 

Research on earnings management can complement the limitation of EMH and 

highlight the importance of disclosing financial information of high quality. 
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Modern corporations usually separate ownership (shareholders) and management. The 

managers often have a better understanding of the operational conditions of the 

corporations. Managers can utilize the advantages of their knowledge and information 

to achieve personal gain, sometimes even at the cost of sacrificing the interest of 

shareholders (Grossman and Hart, 1983; Holmstrom and Milgrom, 1991; Laffont and 

Martimort, 2001). Richardson (2000) finds a positive correlation between information 

asymmetry and the extent of earnings management used by managers. To align the 

interests of managers, shareholders seek to establish a risk-sharing relationship with 

managers by using a corporate-performance-based salary contract for managers, 

granting stock and options as salary to managers (Jensen and Meckling, 2000). These 

mechanisms are far from perfect, and the agent-principal problem still exists. Research 

has shown that managers have used these mechanisms, together with management 

discretionary power and information advantages, to pursue personal gains (Burns and 

Kedia, 2006; Guidry et al., 1999). Research of Teoh et al. (1998) demonstrates that 

managers boost earnings before an Initial Public Offering (IPO), using accrual earnings 

management to make their companies seem more attractive to stock investors. Cheng 

and Warfield (2005) find evidence that managers of listed firms may inflate earnings 

after they have received stocks or options which enable them to sell these stocks or 

options at a higher price and gain a greater profit. Research into earnings management 

can assist principals to understand better the financial disclosure behaviour of listed 

firms. Research into earnings management can assist us gaining a deeper understanding 

of asymmetric information between agents and principals. 

 

2.2.2 Definition of earnings management in the REIT context 

Healy and Wahlen (1999, p.6) define earnings management as: “Earnings management 

occurs when managers use judgment in financial reporting and structuring transactions 

to alter financial reports to either mislead some stakeholders about the underlying 

economic performance of the company or to influence contractual outcomes that 

depend on reported accounting numbers”. Earnings management in the context of 
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REITs has a specific definition. Firstly, the motivations for which REITs engage in 

earnings management include not only equity incentives, but other factors such as the 

need to comply with the REIT regimes regulatory (Ambrose and Bian, 2010; Zhu et al., 

2010). REITs are often suspected of utilizing EM approaches to control disclosed 

financial information to meet various regulatory requirements such as the leverage ratio 

and asset composition requirement. Research into the EM behavior of REITs should 

consider not only the disclosed earnings but also other disclosed financial information 

such as leverage ratio, income composition, and asset composition. REITs need to 

consider the unique features of the real estate industry when they are engaging in EM. 

The value of real estate depreciation for REITs is large and provides REITs with enough 

space to engage in EM. Existing research confirms that the manipulation of long-term 

accrual is more significant in REITs than in other industries (Graham and Knight, 2000).  

Based on the definition of EM for this research (in Section 1.1.2), I further define EM 

used in the REITs context as the designation of managerial approaches used by the 

REITs to influence the financial information disclosed in financial reports. 

 

2.2.3 EM and regulatory environment 

Extensive research has investigated how a change in the regulatory environment 

influences EM used by corporations. This literature review demonstrates that a 

regulatory regime can provide significant incentives for REITs to engage in EM.  Jones 

(1991) found that gaining import relief status motivates firms in the U.S. to engage in 

EM activities to decrease income disclosed in the financial report during the import 

relief investigation. Guenther (1994) found that U.S. firms used EM approaches to 

delay the recognition of earnings to the date that the Tax Reform Act of 1986 went into 

effect. In order to reduce their liability for corporate income tax. Perols et al. (2011) 

found that the possibility of committing financial statement fraud is positively 

correlated with the usage of EM. 
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The Enron scandal in 2001 led to the enactment of the 2002 Sarbanes-Oxley Act, which 

was designed to improve the quality of listed firms’ financial information disclosure 

and restore market confidence. A substantial amount of research has been published 

testing the practical effect of the Sarbanes-Oxley Act on improving the quality of listed 

firms’ disclosure. Cohen et al. (2007) showed that real earnings management has been 

widely used to replace accrual earnings management after the launch of the 2002 

Sarbanes-Oxley Act. Cohen and Lys (2004) and Cohen et al. (2005) concluded that 

listed firms have disclosed financial information more conservatively and used less EM 

after Sarbanes-Oxley Act. Chan et al. (2008) found that Section 404 of the Sarbanes-

Oxley Act improved the quality of reported financial information by requiring listed 

firms to strengthen their internal controls. 

 

In conclusion, the existing literature summarized above emphasizes the EM behaviour 

of listed firms in response to regulatory factors. Existing research implies that 

regulatory factors can significantly influence the EM used by listed firms, including 

REITs. REITs may, therefore, be expected to use different EM methods as compared to 

other listed companies due to a more restrictive regulatory environment.  

 

2.2.4 Non-regulatory influential factors for EM in accounting literature 

In addition to regulatory issues, a substantial amount of literature in the accounting 

discipline has also investigated non-regulatory incentives for EM. This section reviews 

the literature in the mainstream accounting undertaken in order to identify factors that 

have the potential to influence EM of REITs. These factors will be incorporated in the 

following empirical test as controlling variables to improve estimated accuracy. 

 

Financial performance 

Literature from mainstream accounting has investigated the impact of financial 

performance on the earnings management used by listed firms. Teoh et al. (1998) and 

Peasnell et al. (2000) confirm that listed firms are motivated by the need to reach 
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earnings targets to utilize accrual EM approaches to boost their earnings. Weakly 

performing firms that are more likely to fail to reach their earnings targets are more 

likely to engage in EM activities. Empirical research by DeFond and Park (1997) found 

that listed firms use accrual-EM approaches to shift the disclosed profits in a future 

period to compensate the earnings in the current period if the performance in the current 

period is poor, and vice versa. Kinney and McDaniel (1989) find that listed firms that 

are less profitable use more EM strategies to influence the financial formation that they 

are required to disclose. The empirical test results from Keating and Zimmerman (1999) 

indicate that listed firms with poor financial performance used income-increasing 

accrual EM approaches when dealing with asset depreciation. Overall, the financial 

performance of the listed firms is found to be an influential factor in listed firms’ 

engagement in EM. In this study, the return on assets which measures the financial 

performance of listed firms is utilized as a controlling variable in the empirical analysis. 

 

Leverage ratio 

According to Watts and Zimmerman (1990), listed firms with higher leverage ratios 

face a greater risk of violating their loan covenants. Listed firms with higher leverage 

ratios could be expected to be more motivated to engage in earnings management 

strategies to revise their financial report. This assumption is supported by Bowen et al. 

(1981) which concluded that listed firms, which are more constrained by debt covenants, 

are more likely to utilize discretionary judgment to influence reported financial 

information. Sweeney (1994) found that listed firms that are close to debt default used 

significantly more income-increasing EM approaches. DeFond and Jiambalvo (1994) 

provide direct support to these findings. They concluded that listed firms who has 

violated a debt covenant generated more abnormal accrual before the violation of debt 

covenant. Results from the literature imply that the leverage ratio is  positively 

correlated with the use of EM approaches by REITs. Thus, the leverage ratio is 

incorporated as another controlling variable in the following empirical tests. 

Firm growth 

Researchers have also investigated the correlation between a firm’s growth in terms of 
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sales growth and an increase in investment. Penman and Zhang (2002) found that listed 

firms with greater increases in investment produce lower-quality earnings, and their 

study further implies more usage of EM approaches. Doyle et al. (2007) found that 

listed firms that are in the process of growing quickly usually have a low quality of 

internal control and are more likely to engage in EM activities. Lee et al. (2006) 

demonstrated that listed firms with a higher rate of earnings growth usually have lower 

earnings quality and thus use more EM approaches. It can, therefore, be concluded that 

the growth rate of an organisation can influence the EM behaviour. This research will 

incorporate the growth of sales as a controlling factor in the following empirical tests. 

 

Firm size 

Existing accounting literature confirms a significant correlation between the total asset 

size of firms and earnings quality, yet the impact of firm size on the use of EM remains 

controversial. Accounting literature reports that large listed companies usually conduct 

more varied business activities and receive more regulatory scrutiny, they have more 

opportunities and incentives to engage in EM activities to trim their financial reports 

(Jensen and Meckling, 2000; Watts and Zimmerman, 1990). Recent empirical studies 

find that smaller firms often have more deficient internal control procedures over the 

disclosure of financial information and are therefore expected to have lower earnings 

quality ( Doyle and McVay, 2007; Ge and McVay, 2005; Kinney and McDaniel, 1989). 

Smaller firms are expected to use more EM approaches because the magnitude of using 

EM is negatively correlated with earnings quality. In this research, the magnitude of 

EM is defined as the extent of how managers have used accounting accruals or business 

activities under EM strategies. In summary, the finding from extant literature has found 

that the conclusions regarding the impact of firm size on earnings quality and usage of 

EM are mixed but significant. This research, therefore, employs total asset size as a 

proxy for firm size in the following empirical tests.  

 

Corporate governance structure and auditors’ choice      

In this thesis ‘corporate governance structure’ refers to the mechanisms that monitor, 
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organize and coordinate the benefits and responsibility of all stakeholders, such as 

managers and shareholders, in corporations. These mechanisms include the 

characteristics of Boards of Directors, managerial ownership, managerial compensation 

and changes (Jensen and Meckling, 2000). Existing accounting literature has found that 

earnings quality and EM behavior of listed firms are impacted by the composition of 

the Board of Directors (Abbott et al., 2004; Beasley, 1996; Klein, 2002; Krishnan, 2005; 

Vafeas, 2005), managerial ownership (Dhaliwal et al., 1982; Gul et al., 2003; Hazarika 

et al., 2012; LaFond and Roychowdhury, 2008; Smith, 1976; Warfield et al., 1995), 

managerial compensation (Baker et al., 2003; Bergstresser and Philippon, 2006; Burns 

and Kedia, 2006; Coles et al., 2006; Efendi et al., 2007; Gaver et al., 1995; Guidry et 

al., 1999; Holthausen et al., 1995). 

 

There is strong evidence that the auditors with strong capacity of mitigating 

misstatements can significantly reduce the magnitude of using EM and improve 

earnings quality (Becker et al., 1998; DeFond and Subramanyam, 1998; Francis et al., 

1999; Kim et al., 2003; Xie et al., 2003). Moreover, studies have also found that the 

expense of auditing fees is positively correlated with earnings quality and negatively 

correlated with the magnitude of using EM (Ferguson et al., 2004; Gul et al., 2003; Gul 

and Srinidhi, 2007; Larcker and Richardson, 2004). This study will not incorporate 

information regarding the governance structure and auditors’ choice in the test because 

such study as investigating corporate governance will constitute another extensive 

research and the thesis could exceed its manageable volume and scope. 

 

Other incentives  

In addition to the incentives already discussed, previous literature has investigated 

whether and how other incentives, for example, capital raising actions such as IPOs, 

Seasoned Equity Offerings (SEO) issuing and meeting analysts’ expectations influence 

the earnings quality and EM behaviour. Studies by Aharony et al. (1993), Friedlan 

(1994), Teoh et al. (1998) and Morsfield and Tan (2006) detect that firms use more 

accrual earnings management (Accrual EM) approaches before their IPOs. Ducharme 
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et al. (2001) and Teoh et al. (1998) confirm that firms engage in EM before their initial 

public offering to boost the stock price. This research will not take IPOs as a controlling 

variable in the following empirical test because this research incorporates only REITs 

into the database. Thus, I will not investigate how REITs change their financial 

disclosure behaviour before their IPOs. Furthermore, research of Rangan (1998), 

Erickson and Wang, (1999) and Haw et al. (2005) finds that listed firms engage in more 

EM activities to influence the disclosed financial information during equity offerings 

and stock emerging. Also, Burgstahler and Dichev (1997), Degeorge et al. (1999) and 

Roychowdhury (2006) find that meeting the expectation of analysts, maintaining stable 

reported earnings and avoiding reporting losses motivate listed firms to engage in EM. 

However, this research will not consider these issues in the following empirical tests 

because relevant data is not available. 

 

2.2.5 Consequences of using EM  

EM activities can have significant consequences for a capital market. Jo and Kim 

(2007) confirm the negative relationship between the frequency of information 

disclosure and earnings management. They show that the exercising of earnings 

management is likely to be associated with poorer stock price performance in the longer 

term. Leuz et al. (2003) found that the high use of EM is more likely to induce 

investment loss to investors. In a situation where the whole stock market is in 

depression, listed companies would be expected to use Accrual EM to offset the 

aggregate market undervaluation. This assertion is rejected by Zarowin and Cohen 

(2012) who analysed a large database of U.S. listed firms from 1965 to 2005. They 

suggest that EM strategies react to the aggregate market condition in a random manner. 

Cohen and Zarowin (2010) and Roychowdhury (2006) studied the EM behaviour of 

seasoned offering equity (SOE) companies. The findings from their research 

demonstrate that real EM used by companies before SOE induces a poor performance 

of returns after SOE. Teoh et al. (1998) show that companies announcing abnormally 

high accrual in earnings before an IPO are very likely to experience poor financial 
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performance in the next few years after the IPO. Their research also shows that 

abnormally high accrual in earnings before an IPO is usually achieved by using EM. 

 

2.3 EM in the REIT literature 

Studies of Earnings Management (EM) within the context of REITs is much more 

limited than in the accounting literature. The existing literature examining EM by 

REITs mainly focus on examining the influential factors for the EM behaviour of REITs. 

Influential factors include property portfolio characteristics (Liao et al., 2011), 

abnormal stock price volatility (Ambrose and Bian, 2010), corporate governance 

structure (Anglin et al., 2012), the occurrence of Seasoned Equity Offerings (Zhu et al., 

2010) and the dividend pay-out requirement in REITs regulatory regime (Edelstein et 

al., 2007; Ooi et al., 2009). 

 

In REITs literature, the focus on property types in the property portfolio held by REITs 

is analysed by Anglin et al. (2012), Danielsen et al. (2009) , Tsang (2007), Liao et al. 

(2011) and Zhu et al. (2010). In their studies, REITs are classified into different types 

such as industry/office, residential, lodging and retail and these variables are 

incorporated into the empirical models as controlling variables. Lots of the REITs are 

diversified and have investments in different types of property in their portfolio. It is 

argued that utilizing dummy variables to indicate different types of REITs does not 

accurately reflect the impact of the property portfolio’s composition on EM. More 

importantly, the results of empirical estimations in relation to the types of REITs are 

not disclosed and analysed in these papers. This study is designed to close this 

knowledge gap by using the percentage of different property types when explaining 

variables in the following empirical tests. Liao et al. (2011) found that the average lease 

term of a property portfolio was not significant in explaining EM. These findings 

support the average lease term should not be included as a controlling variable in the 

following empirical tests. 
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The existing literature on REITs found that the financial disclosure behaviour and the 

quality of REITs are significantly influenced by abnormal stock price volatility 

(Ambrose and Bian, 2010). REITs with a higher quality of corporate governance use 

less EM approaches and have higher financial disclosure quality  (Anglin et al., 2012). 

The research of Zhu et al. (2010) concludes that the REITs with a higher frequency of 

Seasoned Equity Offerings (SEOs) use more EM strategies. REITs are also more likely 

to engage in EM activities to manipulate their disclosed financial information before 

they go for SEOs. However, this research cannot take these factors into consideration 

in the following empirical tests because they are beyond the scope of this study.  

 

To author’s limited knowledge, very few studies have investigated how the regulatory 

regime influences the EM used by REITs. The Funds from Operations (FFO), a non-

GAAP-based performance measurement, must be released to the public in the U.S. 

Tsang (2006) demonstrates that the exclusion of low-quality accrual items, such as 

depreciation, in the computation of FFO improves the quality of financial disclosure. 

His research implies that the regulation of information disclosure by REITs can be 

further improved. Edelstein et al. (2007) confirm the hypothesis that meeting the 

minimum dividend payout ratio motivates REITs to reduce net income on the balance 

sheet by using EM strategies. Ooi et al. (2009) claim that the dividend pay-out 

requirement as set by the government does not constrain the REITs dividend pay-out 

policy because REITs pay out more than the required ratio. Their research confirms the 

impact of information asymmetry and agent-cost problems in the EM strategy-making 

process. Findings from these studies imply that regulatory factors have a significant 

impact on the EM strategies used by REITs. 

 

REITs hold much lower cash assets compared to other corporations because REITs are 

required to pay out the majority of their income to shareholders as dividends in most 

countries. The income of REITs is required to be derived mainly from rental property 

activities which are stable and predictable. Therefore, the earnings of REITs are much 
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more predictable as compared with those of listed corporations (Anglin et al., 2012; 

Bauer et al., 2010). The financial disclosure environment of REITs is more transparent 

than that of other listed companies, and the arbitrage opportunity for REITs managers 

is lower compared to other listed companies (Bianco et al., 2007). The financial 

disclosure behaviour of REITs is expected to be less complex than that of other listed 

firms, and restrictions established by regulatory requirements in REITs regimes vary 

across different countries and provide the possibility to test for influence of the 

restriction level of REITs regulatory regimes on EM 

 

In conclusion, the literature in both the accounting and REITs fields has confirmed that 

a variety of factors influences the EM behaviour of listed corporations. These influential 

factors include financial performance, capital structure, firm growth, firm size and the 

characteristics of the composition of property portfolios. These influential factors will 

be included as controlling variables in the empirical research in Chapters 6 and 7. 

 

2.4 Identifying the knowledge gaps  

Research on EM can complement the efficient market hypothesis theoretical framework 

by enhancing the quality of the disclosed financial information and the interpretation of 

that information. A substantial amount of research has been carried out in the context 

of both EM and REITs separately. There is little extant research into EM in the context 

of REITs. There are several knowledge gaps that this study is designed to fill, 

concerning the impact of regulatory and non-regulatory factors on EM of REITs. REITs 

serve as a good mechanism for testing how regulatory environments influence EM. 

 

The Figure2.1 below summarises existing research in relation to EM, REITs, and EM 

used by REITs, and highlights the current gaps in knowledge that the current research 

is designed to fill. 
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Fig.2.1 identifying knowledge gaps by literature review 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2.5 Hypotheses 

This research develops hypotheses based on the existing literature. It classifies the 

hypotheses into two categories according to the two main research questions concerning 

non-regulatory factors and regulatory factors respectively. 

 

2.5.1 Non-regulatory factors and EM  

In respect to research question Q1.1  

The following hypotheses H.1.1.1 and H.1.1.4 are developed corresponding to research 

question Q1.1.  

Existing literatures of EM 

(1)Measuring EM 

(2)Determinants of EM 

(3)Consequence of EM 

(4)Involvement of regulatory 

environments associated with EM 

Existing literatures of REITs 

(1) The regulatory environment for 

REITs  

(2) The financing behaviour of REITs.  

(3) The financial performance of 

REITs 

(4) The connection of REITs with 

other investment vehicles instruments  

Existing literatures concerning REITs’ EM 

(1) Incentive of dividend payout requirement for EM of REITs  

(2)The interaction between stock market information and REITs’ EM 

(3) Impact of property performance on REITs’ EM 

(4) The impact of internal governance on REITs’ EM  

 

Knowledge gaps that this research will fill in 

(1) How the EM of REITs influenced by the non-regulatory factors such as the 

property portfolio composition, the 2007 GFC, the managerial structure choice , 

EM trade-off and EM persistence. 

(2) The different EM behaviour between REITs and listed real estate companies 

(3) The EM incentives provided by requirements in REITs regulatory regimes.  
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Q1.1 How do the characteristics of a property portfolio’s composition influence the EM 

used by REITs? 

 

This research analyses the impact of the characteristics of portfolio composition on EM 

behaviour. Existing literature incorporates dummy variables to indicate the type of 

property portfolio of REITs in extant research on REITs (Bauer et al., 2009; Danielson 

et al., 2009; Liao et al., 2011; Tsang, 2007; Zhu et al., 2010). Lots of REITs are 

diversified and have investments in different types of properties within their portfolio. 

Using a dummy variable to indicate the type of REITs’ portfolio does not accurately 

reflect the impact of the property portfolio composition on EM. This research aims to 

provide solutions to bridge this gap by analysing the percentages of the different 

property types within a portfolio. 

 

Poorly performing companies are likely to be motivated to use EM strategies to avoid 

reporting a loss. Much mainstream accounting literature suggests that the better 

performing listed firms have a better quality of financial disclosure and engage in less 

magnitude of accrual EM (Doyle et al., 2007; Keating and Zimmerman, 1999; Petroni, 

1992). In this research, the magnitude of EM is defined as the extent of how managers 

have used accounting accruals or business activities under EM strategies. The existing 

literature suggests that the risk-return characteristic of REITs is tightly connected to the 

property market (Capozza and Korean, 1995; Ertugrul and Giambona, 2011). REITs 

with different property portfolio composition characteristics are expected to exhibit 

different financial performance, which results in REITs conducting different magnitude 

of accrual-EM activities. Following this logic, the first hypothesis was developed as 

follows:  

 

H.1.1.1 REITs with a higher proportion of well performing (high and stable rental 

income) property types in their portfolio use less magnitude of accrual EM  than REITs 

with a lower proportion of such property types do. 
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Long-term accrual EM is based on using the discretionary judgment of management in 

choosing accounting methods to deal with long-term accrual items, such as depreciation, 

in financial reports (Tsang, 2006). A strategy may impact each property differently. 

Given that it is common for a REIT to hold many properties, the effect of utilising a 

single long-term accrual earnings management strategy is difficult to predict. Thus, use 

of long-term accrual EM is more practical for REITs with a lesser number of properties 

and higher individual property values in their portfolio. 

 

H.1.1.2 The REITs with a higher proportion of the high-individual-value property in 

their portfolio use a greater magnitude of long-term accrual EM. 

 

The ongoing costs of owning retail and office property are higher than for other 

properties. This is due to the high cost associated with innovations, refurbishment, 

management of tenants and cost of advertising (Capozza and Lee, 1995; Jones, 1995; 

Myer and Webb, 1993). Therefore, EM strategies based on discretionary management 

over expense are expected to be used more frequently in the management of office and 

retail properties.   

 

H.1.1.3. REITs with a higher proportion of office and retail property in their portfolio 

use a greater magnitude of Real EM through discretionary expense manipulation. 

 

Manipulation of sales volume can be included as part of a real earnings management, 

and it can be used for various purposes such as avoiding reporting loss and reaching 

analysts’ forecasts at the cost of sacrificing the long-term benefits (Edelstein et al., 2009; 

Gunny, 2010). In rental markets, the manipulation of sales volume can include rental 

discounts to attract customers. Different property types may benefit from different EM 

strategies. In markets with a high number of potential tenants and properties e.g. office 

and retail, the rental discount may work effectively. However, in markets such as the 

medical sector, where the numbers of potential customers and properties are limited, 
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the strategy of using discount is less effective.  

 

H.1.1.4. REITs with a higher medical property ratio in their portfolio use less 

magnitude of real EM based on sales manipulation. 

 

In respect to research question Q1.2  

The following hypothesis H.1.2.1 are developed corresponding to research question 

Q1.2.  

 

Q1.2 How do differences in choices of managerial structure (stapled or unstapled 

structure) influence the EM used by REITs. 

 

This study also investigates how different choices of security structure (stapled or 

unstapled structure) influence the magnitude of EM used by REITs. Research 

concerning the incentives for REITs to choose a stapled structure is limited. Findings 

from Newell and Keng (2005) and Davis (2012) demonstrate that between 2000 and 

2007, the stapled structure became increasingly dominant in the A-REIT market. They 

concluded that one of the reasons for the expansion of stapled A-REITs was that a 

stapled structure can better align the interests of asset managers and unitholders of the 

trust and reduce the management cost and capital cost. They also highlight that the 

stapled structure exposed REITs to the risk of the real estate management and 

development business. This premise is supported by the research of Garing et al. (2004) 

who demonstrate that real estate rental income took a lower proportion of the gross 

income for internally advised REITs like stapled REITs than for externally advised 

REITs (unstapled REITs). Dimovski and Brooks (2007) found that stapled A-REITs 

ensure higher direct capital raising cost during an IPO. These direct capital costs arise 

from activities such as stock broking, legal consultancy, auditing, valuation, listing, and 

marketing. The literature suggests that adopting a stapled structure has both benefits 

and drawbacks for REITs. Existing research cannot provide satisfactory explanations 

for the prevalence of the stapled structure among REITs prior to the 2007 GFC and 
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decline of stapled REITs after that period.  

 

Existing literature into REITs finds that REITs that adopt internally advised structure 

like stapled structure differ in market performance, operating costs, and income 

composition compared to REITs with externally advised structure (non-stapled 

structure) (Ambrose and Linneman, 2001; Cannon and Vogt, 1995; Dimovski and 

Brooks, 2007). A substantial amount of accounting research found that the performance 

and operational cost of listed corporations have a strong connection with the 

corporation’s financial disclosure behaviour. Thus, the financial disclosure behaviour 

of stapled and unstapled REITs should be different and most of the existing literature 

implies that the internally advised structure like the stapled structure results in more 

complex business activities for REITs as compared to externally advised (unstapled) 

REITs. A stapled structure is expected to generate more room for REITs to engage in 

EM. Yong and Singh (2013) and Yong et al., (2011) found that the returns from 

unstapled REITs is more integrated with bonds and stapled REITs is more closely 

correlated with stock and has higher volatility. The magnitude of using accrual EM is 

positively associated with the volatility of financial performance (Doyle et al., 2007; 

Keating and Zimmerman, 1999; Petroni, 1992) and thus stapled REITs are expected to 

use more accrual EM strategies. In conclusion, it is hypothesised that stapled REITs 

should use more EM strategies than unstapled REITs. The incentives to use EM may 

influence the choices between stapled and unstapled REIT structures. 

 

Hypothesis 1.2.1 A stapled structure provides more room for REITs to utilize earnings 

management approaches. 

 

In respect to research question Q1.3  

The following hypotheses H.1.3.1 and H.1.3.5 are developed corresponding to research 

question Q1.3.  

 

Q1.3 How does the occurrence of the past GFC influence the EM used by REITs.  
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This research will provide the first empirical evidence examining how EM approaches 

used by REITs are influenced by the 2007 GFC. A substantial amount of real estate 

literature has documented that the 2007 GFC had significant impact on REITs in many 

aspects such as economic performance (Basse, Friedrich, and Bea, 2009), regulatory 

environment (Davidoff and Zaring, 2009; Goodhart, 2008), investment risk (Newell, 

2010), and ownership structure (Devos et al., 2013). According to the accounting and 

financial literature, the changes in such factors have a significant influence on the 

financial disclosure behaviour of listed corporations. The 2007 GFC is therefore 

expected to have had a significant impact on the financial disclosure behaviour of 

REITs.  

 

The economic recession caused by the 2007 GFC has imposed a significant adverse 

effect on the financial performance and conditions of REITs (Newell, 2010; Zhou and 

Anderson, 2013). Thus, REITs may be motivated to engage in EM strategies to 

embellish the disclosed financial information whilst at the same time their economic 

condition is deteriorating (Doyle et al., 2007; Keating and Zimmerman, 1999; Petroni, 

1992). Moreover, Devos et al. (2013) found that institutional investors’ ownership of 

REITs reduced significantly after the 2007 GFC. Anglin (2012) and Marrakchi et al. 

(2001) confirm that the proportion of institutional investors’ share is positively 

correlated with the quality of financial disclosure of listed corporations. Thus, EM by 

REITs is expected to increase after the 2007 GFC. Furthermore, the research from 

Basse et al. (2009) and Zhou and Anderson (2012) suggest that the 2007 GFC amplified 

the investment risk of REITs. The volatility of the market price of REITs is positively 

correlated with the use of EM strategies (Ambrose and Bian, 2010). Thus, REITs are 

expected to use more EM strategies after the 2007 GFC. According to this existing 

literature, REITs should have strong incentives to use more EM after the 2007 GFC. 

 

Stakeholders, regulators, and auditors in the market have shown more concern relating 

to the quality of financial information disclosed by REITs after the 2007 GFC than they 
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were before that event. There is evidence that they become more cautious with respect 

to examining the quality of published financial information. After the 2007 GFC, 

regulators in most countries enacted a series of reform policies to enhance the strength 

of monitoring and to improve accountability and transparency in the financial system. 

These policies included the Dodd-Frank Wall Street Reform and Consumer Protection 

Act (Dodd-Frank Act) in the U.S and new Regulation on Over-The-Counter Derivatives 

Central Counterparties and Trade (RODCT) in the EU (Frank, 2010; European 

Commission, 2010).  Cohen et al. (2007), Cohen and Zarowin (2010) and Gunny (2010) 

found Real EM is more difficult to detect. Listed firms have employed more 

conservative accounting policies and replaced Accrual EM by Real EM when regulators 

enhance the governance of financial disclosure. The capacity to use Accrual EM 

approaches is constricted by the enhanced restrict regulatory environment, but the 

REITs have stronger incentives to engage in EM after the 2007 GFC than before. Thus, 

REITs are likely to reduce Accrual EM and increase Real EM that is more difficult to 

detect than Accrual EM after the 2007 GFC broke out. 

 

H1.3.1. REITs reduce the magnitude of Accrual EM and FFO manipulation after the 

2007 GFC.  

 

H1.3.2. REITs increase the magnitude of Real EM after the 2007 GFC. 

 

Burgstahler and Dichev (1997) found that listed companies generate more positive 

abnormal accrual items to boost earnings and avoid reporting a loss by utilizing 

discretionary judgment with respect to their choice of accounting methods. Zarowin 

and Cohen (2012) show that listed firms are more likely to have positive discretionary 

accrual when overall return in the market becomes negative. Therefore, REITs are more 

likely to generate positive discretionary accrual to enhance disclosed financial 

information after the 2007 GFC occurred, although the magnitude of using Accrual EM 

can decrease. 
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H1.3.3. The probability of generating positive abnormal accrual and positive abnormal 

FFO by REITs increased after the 2007 GFC. 

 

In addition to Accrual EM, REITs can also use Real EM approaches to offset the 

negative impact of the 2007 GFC on disclosed financial information. These Real EM 

methods include discretionarily reducing general expenses and conducting property 

transactions to boost short-term return. Therefore, REITs are suspected of using these 

Real EM approaches to improve the disclosed financial performance in the short term 

after the GFC broke out. 

 

H1.3.4. The probability of generating negative abnormal general expenses by the 

REITs increase after the 2007 GFC.  

 

H1.3.5. The probability of generating positive abnormal gain or loss from property 

transactions, positive abnormal revenue and positive abnormal Cost of Goods sold by 

the REITs increase after the 2007 GFC. 

 

In respect to research questions Q1.4 and Q1.5 

The following hypotheses H.1.4.1 and H.1.4.5 are developed corresponding to research 

questions Q1.4 and Q1.5 

 

Q1.4 How do REITs managers select EM approaches between accrual earnings 

management (Accrual EM) and real earnings management (Real EM)?    

 

Q1.5 How do EM in the past periods influence the EM used in the current period?  

 

Listed companies will trade off the magnitudes of between Accrual EM and Real EM 

according to the relative cost of using various EM approaches (Zang, 2011). Zang’s 

(2011) research found that listed firms tend to adjust the magnitude of Accrual EM 

according to the previous unexpected outcome of Real EM based on manipulation of 
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expenditure and production volume. For REITs, real estate asset transaction is a major 

business activity. Therefore, Real EM based on property transaction manipulation is 

also an important EM strategy used by REITs in addition to discretionary manipulation 

of expenditure and production volume. The abnormal gain or loss from property 

transactions, which is a Real EM measurement, should be included in the research 

relating to the trade-off between various EM measurements used by REITs. According 

to the research of Zang (2011), Accrual EM approaches are used by listed companies 

to offset the unexpected outcome of using Real EM approaches based on expenditure 

and production volume manipulation. A similar correlation is expected to exist between 

Accrual EM approaches and the unexpected outcome of using Real EM approaches 

based on property transaction manipulation. 

 

H.1.4.1 The magnitude of using Accrual EM in the current accounting period is 

positively correlated with the magnitude of using Real EM relating to property 

transactions in the previous accounting period.   

 

Existing research found that earnings-increasing Accrual EM approaches have a self-

reversal effect because Accrual EM approaches are based on the additive and 

cumulative value of accrual items on financial reporting (Burgstahler and Dichev, 1997; 

Defond and Park, 2001). The effect of using Accrual EM in the current period will be 

offset by financial performance in the future (Baber, Kang and Li, 2011; Cheng and 

Warfield, 2005). For REITs, Accrual EM approaches do not create value directly, and 

the capacity to manipulate accrual items is limited in the short term. Auditors are likely 

to notice aggressive accrual EM. Rather than being motivated by the need to increase 

earnings, REITs are motivated to engage in EM by other incentives, such as meeting 

regulatory requirements. Thus, the self-reversal effect of Accrual EM will still hold for 

REITs although REITs may be motivated to engage in Accrual EM by factors other 

than incentives to increase earnings. The above results in the following two hypotheses: 

 

H1.4.2 The magnitude of using Accrual EM by REITs in the current period is negatively 



63 
 

correlated with its use in the previous period. 

 

H1.4.3 The value of Accrual EM measurements by REITs in the current period is 

negatively correlated with its use in the previous period. 

 

The magnitude of using Accrual EM by REITs is limited by the magnitude of using 

Accrual EM in previous periods because of the reversal effect. If REITs have been 

aggressively conducting Accrual EM strategies in the previous accounting period, they 

are likely to utilize Real EM strategies in the current period to make up the possible 

reduction of profits that resulting from the reversal effect of Accrual EM.  

 

H1.4.4 The magnitude of Real EM used by REITs in the current period is positively 

correlated with the magnitude of Accrual EM used in the previous accounting period. 

 

Finally, Real EM approaches differ from Accrual EM approaches in that Real EM is 

more difficult to detect (Cohen et al., 2008). REITs do not have to become conservative 

after they have heavily engaged in Real EM. The magnitude of using Real EM is not 

based on accrual items, and Real EM is not constrained by the accruals items on the 

financial reports or limited in the short term. Managers who have benefited from the 

Real EM in the previous period are more likely to engage in Real EM to a larger extent 

in the current period. 

 

H1.4.5 The magnitude of using Real EM by REITs in the current period is positively 

correlated with itself in the previous period.    

 

2.5.2 REITs regulatory regime and EM  

In respect to research question Q2.1 

The following four hypotheses (H 2.1.1 to H 2.1.4) correspond to research question Q 

2.1.  
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Q2.1 How do listed real estate companies change their EM behaviour after they are 

converted into REITs and face a more restrictive regulatory regime? 

 

If listed real estate corporations want to achieve REIT status and gain tax advantages, 

their disclosed information on financial reports need to comply with the REITs 

regulatory regime. Listed companies wanting to become REITs are expected to use 

more EM strategies to trim their financial reports to fit the REITs regulatory regime 

during their REITs conversion.  

 

Real EM strategies through property asset management and transaction activities used 

by REITs are more likely to generate an unexpected impact on disclosed financial 

information (Gunny, 2005; Gunny, 2010; Roychowdhury, 2006; Zang, 2011). These 

unexpected outcomes caused by Real EM used before REITs conversion may require 

using more Real EM strategies after REITs conversion to remedy (Gunny, 2010; Zang, 

2011). Listed corporations are required to manage their property assets passively after 

they become REITs resulting in listed corporations using less of Real EM strategies 

during the REITs conversion to avoid generating unexpected outcomes which are 

required to be offset by using more Real EM strategies after the REITs conversion. 

REITs should reduce the magnitude of using Real EM and use more Accrual EM to 

comply with the REITs regulatory regime during the REITs conversion.  

 

H 2.1.1 During the REITs conversion, listed corporations use a greater magnitude of 

Accrual EM. 

 

H 2.1.2 During the period of an REITs conversion, the magnitude of using Real EM 

strategies by listed corporations is maintained at the same level or decreases. 

 

REITs need to comply with more restrictive requirements including a leverage ratio, 

dividend pay-out ratio and asset composition than other listed real estate companies to 

maintain REIT status. Existing literature has shown that the optimal asset composition, 



65 
 

income composition and leverage of REITs should be determined by fundamental 

conditions (Capozza and Korean, 1995; Chan et al., 2005;  Dong, 2012; Feng et al., 

2007; Giambona et al., 2008). Listed companies are expected to use more EM strategies 

to trim their financial reports to comply with the REITs regulatory requirements while 

their actual fundamental conditions can be close to optimal level.  

 

REITs are required to manage their property assets passively. Thus, they are restricted 

regarding the range of business activities that they can engage in, such as real estate 

development, asset management and transactions. Real EM strategies utilised by REITs 

are achieved through these restricted business activities. REITs are expected to use less 

Real EM and turn to use more Accrual EM, to trim their financial reports to comply 

with the REITs regime regulatory requirements.    

 

H2.1.3 REITs use a greater magnitude of Accrual EM than listed real estate 

corporations do. 

 

H 2.1.4 The magnitude of using Real EM by REITs is at the same level or lower than 

that of other listed real estate corporations. 

 

In respect to research questions Q2.2 and Q2.3  

The following hypotheses relate to research questions Q2.2 and Q 2.3.  

Q2.2 How does the incentive of meeting the requirements of the REITs regulatory 

regimes, such as leverage ratio requirement and dividend pay-out requirement, 

influence the EM activities? 

 

Q2.3 Do REITs use EM approaches to alter the reported financial information, such as 

leverage ratio and dividend payout ratio, from their predicted level? 

 

According to the existing literature, the leverage ratio should be determined by REITs 

economic conditions(Dong, 2012; Feng et al., 2007; Giambona et al., 2008; Howe and 
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Shilling, 1988). Other factors such as the requirements of REITs regulatory regimes 

and reducing debt raising cost may motivate REITs’ managers to utilize EM approaches 

to change the reported figures of the leverage ratio from their expected level (Guney et 

al., 2007). It is assumed that the magnitude of using EM by REITs should be positively 

correlated with the abnormal variation of reported leverage ratio.  

 

H2.2.1 There is a positive relationship between the magnitude of EM and unexpected 

change of leverage ratio. 

 

In some countries, REITs need to comply with a maximum leverage ratio requirement 

to maintain favoured tax advantages. The optimal capital structure of REITs is 

determined by the overall economic conditions of REITs (Dong, 2012; Feng, Ghosh, 

and Sirmans, 2007; Howe and Shilling, 1988). REITs’ managers are highly motivated 

to use EM to influence the reported leverage ratio to reach the requirements of the 

REITs regime while the actual financing can be close to an optimal level. Edelstein et 

al. (2009) confirmed that REITs use Real EM approaches to adjust their financial 

reporting to meet the dividend pay-out requirement of 90% in the U.S. Similarly, REITs 

are also suspected of engaging in EM activities to trim their financial information so 

they can meet the leverage ratio requirement. REITs are likely to use more EM 

strategies to trim their reported leverage ratio when they are facing a more restrictive 

leverage ratio requirement. This research combines the restrictive levels of leverage 

ratio requirements across different countries with a managers’ desire to meet the 

leverage ratio requirement to generate a new measurement, namely the leverage 

requirement incentive. The leverage requirement incentive is expressed as the 

proximity to breaching the leverage ratio requirement in percentage terms (more detail 

can be found in Chapter 7.2). The REITs, which are more close to breaching the 

leverage requirement, are expected to use more EM strategies to trim their disclosed 

financial information to avoid a breaching. The leverage requirement incentive is 

expected to be positively correlated with the magnitude of EM usage. 
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H2.2.2 REITs with a higher leverage ratio requirement incentive use greater 

magnitudes of EM.   

 

Similarly to the leverage ratio, the dividend pay-out ratio should be determined by 

economic conditions of the REITs (Adedeji, 1998; Rozeff, 1982). However, REITs are 

highly motivated to manipulate the reported dividend payout ratio for a variety of 

reasons. These reasons include the incentives of beating analysts’ forecasts (Degeorge 

et al., 1999) and meeting the dividend payout requirement (Edelstein et al., 2009). 

Therefore, REITs are motivated to engage in EM activities to manipulate the reported 

dividend pay-out ratio. 

 

H2.3.1 REITs utilize EM approaches to manipulate the reported dividend pay-out ratio 

and change it from predicted level. 

 

The empirical research of Edelstein et al. (2009) confirms that REITs use Real EM 

strategies to control their disclosed financial information to meet the dividend pay-out 

ratio requirement. Their research is limited to the U.S market and does not investigate 

how the restrictive level of REITs regulatory requirements influences the EM used by 

REITs. This study combines the restrictive levels of dividend pay-out requirements 

across countries with the managers’ desire to meet the dividend pay-out ratio, to 

generate a new measurement, namely the dividend pay-out requirement incentive. The 

dividend pay-out requirement incentive is expressed as the proximity to breaching the 

dividend pay-out requirement in percentage terms (more detail can be found in Chapter 

7.2). REITs which are close to breaching the dividend pay-out requirement are expected 

to use more EM to trim their disclosed financial information to avoid breaching. Thus, 

the dividend pay-out requirement incentive is expected to be positively correlated with 

the magnitude of using EM approaches:    

 

H2.3.2 REITs with a higher dividend pay-out requirement incentive use greater 

magnitudes of EM.   
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Chapter 3. Quantitative research framework  

This research primarily utilizes quantitative methodologies to test the hypotheses 

proposed in Chapter 2. This chapter will introduce the quantitative research framework 

that comprises three stages. In the first stage, the measurements of EM ( both Accrual 

EM and Real EM) used by REITs will be estimated in each country. Then in the second 

stage, these estimated EM measurements will be used to regress against non-regulatory 

factors to test hypotheses H 1.1.1 to H 1.4.5. The results from the second stage of the 

research will help to identify which non-regulatory factors need to be incorporated into 

the empirical test to identify the impact of regulatory factors on REITs’ EM. In the third 

stage, the estimated EM measurements will be used as dependent variables to regress 

against both regulatory and non-regulatory factors, to investigate the impact of the 

regulatory regimes that REITs operate in on EM measurements. The hypotheses H2.1.1 

to H 2.3.2 will be tested in the third stage. All the regression models listed in this chapter 

are baseline models. Chapters 5 to 7 will further develop these baseline models.  

 

3.1 Stage one: REIT EM Measurement Estimation  

In the first stage, models are developed from existing empirical research to estimate the 

EM measurements used by REITs for each market. This research classifies EM 

approaches into two categories. Accrual Earnings Management (Accrual EM) and Real 

Earnings Management (Real EM) (Cohen and Zarowin, 2010; Edelstein et al., 2007; 

Gunny, 2005; Gunny, 2010). Accrual EM is defined as the process of choosing the most 

suitable accounting principle, standard or time period in order to influence the accrual 

items on the financial report (Jones, 1991; Leuz et al., 2003). Real EM refers to the 

daily management approaches that are used to influence the details included in the 

financial report rather than to cater to the needs of companies’ development and 

operation (Gunny, 2005; Gunny, 2010; Roychowdhury, 2006).  

 

The total accrual can be further decomposed into long-term accrual and current accrual 

(Guay et al., 2001; Xie et al., 2003). This research will estimate the measurements of 
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Accrual EM based on the three types of accrual respectively: total abnormal accrual, 

abnormal current accrual, and abnormal long-term accrual. 

 

According to the research of and Cohen et al. (2008), Edelstein et al. (2007) and Gunny 

(2010),  the approaches of Real EM used by REITs include three types. They are (Type 

one) discretionary controlling of expenses from selling and general administration, 

staffs training, research and development activities, which are not related to real estate 

asset management, investment and rental; (Type two) engaging in property transactions 

to influence the disclosed financial information; (Type three) discretionary controlling 

of sales in the short term by using approaches such as discount promotion and credit 

sales.   

 

This research extends the studies of Ambrose and Bian (2010), Anglin et al. (2012) and 

Zhu (2006) to develop the following measurements for the three types of Real EM 

approaches identified previously. Firstly, existing literature in accounting estimate 

abnormal Selling, General and Administrative Expense (SG&A) and abnormal 

Research and Development expense (R&D) separately as Real EM measurement for 

how listed firms discretionarily conduct non-direct income generating activities, and 

research and staff training activities to influenced the disclosed financial information. 

Examples of SG&A expenditure are advertising, promotional materials, marketing, rent, 

utilities, and computers.  For REITs, the value of SG&A and R&D are very small in 

the financial reports because expenditure associated selling, general and administrative 

activities are very insignificant compared to another accounting item, and REITs 

seldom conduct research. In sample used by this research, the R&D cost on the financial 

report of REITs is zero in most of the years. Therefore, I combine the two items of 

abnormal Selling, General and Administrative Expense (SG&A) and Research and 

Development expense (R&D) to generate a new item: General Expense, to measure the 

expenditure not directly associated with property asset management rental activities. 

The activities that REITs conduct can be classified into two categories: business 

activities directly related to real estate assets such as property management, rental and 
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investment, and business activities not related to real estate asset. The abnormal 

“General Expense” which is the combination of SG&A and R&D can be used to 

estimate the measurement of Real EM through discretionarily conducting indirectly real 

estate asset related business activities to influence disclosed financial report. Real EM 

through discretionarily conducting real estate asset related business activities are 

captured by other measurements such as Cost of Goods Sold (COGS) which will be 

introduced next.   

 

Abnormal Gain or losses from property transactions are utilised to estimate the 

measurement for Type Two Real EM (Gunny, 2005). In some REIT markets where the 

information of Gain /Losses from Property Transactions is not available, the change of 

the tangible asset or change of investment property is utilised. The value of tangible 

assets consists of the market value of properties, where market value is the expected 

transaction price of properties. The change in the tangible asset represents a proxy of 

the Gain or Losses from property transactions. “Investment Property” in the context of 

RIETs is defined as the valuation of fixed tangible assets at the end of the accounting 

periods. The change in the value of Investment Property compared to last period can be 

viewed as the proxy for results of combined forces from the property transaction, 

development and evaluation activities that are associated with discretionary judgments.  

 

Finally, this study estimates Abnormal Revenue and Abnormal Cost of Goods Sold 

(COGS) as two measurements for Type Three Real EM, which measure how REITs 

engage in sales controlling activities to manipulate the disclosed financial information. 

The COGS item in the context of REITs is a measurement of expenses associated with 

property management and rental activities. 

 

In the U.S and Canada, REITs are required to disclose Funds from Operation (FFO) in 

their financial report. However, the calculation process of FFO is subject to the 

discretionary judgment of REITs managers. Therefore, REITs managers can influence 

the value of FFO (Anglin et al., 2012; Vincent, 1999; Zhu et al., 2010). The Abnormal 
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FFO is another EM measurement included within this study when the U.S REITs are 

analysed. Figure 3.1 exhibits the classification of these EM measurements.  

 

Figure 3.1 the classification of EM measurements 

 

 

 

 

 

 

 

 

 

 

 

Estimation of total accrual EM 

The managers can influence the presentation of financial reports by exerting influence 

over the adoption of specific accounting methods, especially in terms of the 

management of the accrual terms in a financial report. In EM research, non-accrual 

items can be easily verified by checking receipts and other transaction records, making 

it difficult for managers to influence the value of non-accrual items. Accrual terms such 

as account payable, account receivable and deferred tax liability enable managers to 

influence the choice of accounting methods utilised and thus influence their 

presentation on the financial report. It is, therefore, possible for managers to manipulate 

the accrual terms as opposed to other cash flow based terms within a financial report 

(Dechow, 1994; Dechow, Kothari, and Watts, 1998). In this research, Accrual Earnings 

Management (Accrual EM) refers the managers’ discretionary choice of specific 

accounting methods to handle the accrual items on the financial report without violating 

the related regulatory requirements. The extent of Accrual EM is quantified by 
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estimating the discretional accrual part in the total accrual reflected on the balance sheet. 

Healy (1985) made the first attempt to estimate the measurement for Accrual EM as the 

total calculated accrual. In this research, total accrual is calculated by using the 

following Equation (3.1.1).  

 

TA ≡ IB - CFO (3.1.1) 

 

The CFO is not subject to the REIT’s managers’ discretionary choice of accounting 

method. The IB excluding the CFO can be used as a proxy for TA that is subject to the 

managers’ discretionary judgement (Ambrose and Bian, 2010). Jones (1991) proposed 

that total accrual includes two components: non-discretionary components and 

discretionary component. The nondiscretionary accrual (NDA) is subject to the firms’ 

economic performance and cannot be changed by the managers. The discretionary 

accrual serves as a better measurement of Accrual EM compared to total accrual.  

 

TAi,t/Ai,t-1= α1+β1×(ΔREVi,t /Ai,t-1) +β2×( PPEi,t/Ai,t-1) +εi,t                 (3.1.2) 

 

Where i represents company i , and t represent accounting period t. All the variables are 

scaled by total asset in last accounting period (Ai,t-1) to control for the heteroscedasticity. 

ΔREVi,t is the change in revenues compared to last period, and PPEi,t stands for the 

value of the gross property, plant and equipment in the current period. Most revenue 

earned by REITs mainly consists of property operation related income such as leasing 

income. PPE in this context is approximately equal to the total value of property asset. 

Thus, the expected total accrual of REITs is expressed as the function of the profit 

produced by the property assets and the size of these profit-producing property assets 

in the model (3.1.2). In standard Jones’ model, the measurement of Accrual EM is 

estimated as the error term in the model (3.1.2) which can not be explained by the 

performance of the REIT but the effect of using Accrual EM approaches.  

 

Dechow et al. (1995) assume that the managers have significant discretionary power 
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over the decision on the revenue receivable. They further developed the standard Jones’ 

model (1991) by adjusting the changes in sales in the estimating models to produce the 

modified Jones’ model. This modification corrects the bias in the original Jones model 

(1991) where a significant amount of discretionary accrual from revenue receivable is 

classified as non-discretionary accrual(Dechow, Ge, and Schrand, 2010). This research 

will employ the modified Jones’ model to estimate one of the measurements for Accrual 

EM- total accrual EM. In the modified Jones’ model, the estimated coefficients α1, β1 

and β2 in the model (3.1.2) will be used to calculate the nondiscretionary accrual (NDA) 

in the following equation (3.1.3). 

 

NDAi,t≡α1+β1×(ΔREVi,t - ΔRECi,t )/Ai,t-1 +β2×( PPEi,t/Ai,t-1)            (3.1.3)      

 

Equation (3.1.3) calculates the nondiscretionary accrual (NDA). The coefficients α1, β1 

and β2 in equation (3.1.3) are estimated by the regression model (3.1.2). Δ RECi,t stands 

for the change of revenue receivable for company i compared to the last accounting 

period and NDA is the nondiscretionary accrual. The reason Δ REC is deducted from 

ΔREV in the calculation of NDA in the modified Jones’ model is the recognition of 

revenue on credit sales is subject to the discretionary judgement of the manager. Finally, 

the discretionary accrual (DA) is calculated as the difference between the total accrual 

(TA) and nondiscretionary accrual (NDA). The discretionary accrual estimated by the 

modified Jones model has been widely accepted in literature as a measure of total 

accrual EM (Degeorge et al., 1999; Durtschi and Easton, 2009; Liao, Dong, and Young, 

2011; Xie et al., 2003). 

 

In conclusion, the Modified Jones Models, the Total accrual (TA) computed in the 

equation (3.1.1) will be used as a dependent variable in the model (3.1.2). Then the 

coefficients β1 and β2 estimated from the model (3.1.2) will be used in the model (3.1.3) 

to calculate the nondiscretionary accrual (NDA). The total accrual EM is computed as 

the difference between the actual total accrual calculated by the equation (3.1.1) and 

the nondiscretionary accrual (NDA) calculated by the equation (3.1.3).  
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Estimation of current accruals EM 

Total accruals can be decomposed into long-term accruals and current accruals (Guay 

et al., 2001; Xie et al., 2003). The two types of accruals are classified according to the 

duration of their existence. Current accruals refer to items used to adjust the cash flow 

within one year of the current accounting period (i.e. they generally won’t last for over 

three years). While long-term accruals exist for longer periods (Guay and Sidhu, 2001). 

Previous research has shown that companies frequently use current accruals in earnings 

management. Academic research was focused primarily on current accruals (Dechow, 

1994; Dechow and Dichev, 2002). Following the research from Dechow (1994) and 

Francis and Smith (2005), the current accruals are calculated as follows:  

 

CAi,t≡ΔCAsseti,t - ΔCLi,t - ΔCashi,t+ ΔSTDEBTi,t                    (3.1.4)   

 

Where CAi,t is the current accruals for REIT i in year t. ΔCAsseti,t is the change of 

current asset compared to last period. ΔCLi,t is the change in current liabilities. ΔCashi,t 

is the change in cash and ΔSTDEBTi,t is the change in debt in current liabilities. The 

current accrual of REITs is calculated by deducting these items that are not subject to 

the discretionary judgement of REITs from a change of current asset.  

 

Dechow and Dichev (2002) estimated normal current accruals. They assumed that 

current accrual items were used to adjust the cash flow, and make up the difference 

between the cash flows and economic activities of the company. Current accruals can, 

therefore, be explained by cash flows in the next, current, and past periods. Following 

this logic, Dechow and Dichev (2002) derive a regression model measuring the normal 

current accruals as follows: 

 

CAi,t/Ai,t-1= α1+β1×CFO,i,t-1/ Ai,t-1 + β2×CFOi,t /Ai,t-1 +β3× CFOi,t+1/Ai,t-1 +εi,t          (3.1.5)  

 

This model was further extended by Francis and Smith et al. (2005). The extended 
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model incorporates factors comprising fundamental economic conditions such as 

revenue and fixed asset value to eliminate the accruals components explained by 

economic conditions but are misclassified into abnormal accruals.  

 

CAi,t/Ai,t-1 = α1+β1×CFO,i,t-1/Ai,t-1 + β2×CFOi,t/Ai,t-1 +β3× CFOi,t+1/Ai,t-1 + β1×(ΔREVi,t 

/Ai,t-1) +β2×( PPEi,t/Ai,t-1)+εi,t                                       (3.1.6) 

 

In equations (3.1.5) and (3.1.6), CA is the Current Accrual calculated by equation 

(3.1.4). CFO is cash from operations in the current, future and past periods. ΔREVi,t is 

the change in revenue compared to last year, and PPEi,t is the value of the gross property, 

plant and equipment in the current period. The expected value of the Current Accrual 

(CA) is  determined by the firm’ condition reflected in its cash flows (CFO) in the past 

and current accounting periods, profit change (ΔREV) and the size of the profit-

producing asset (PPE). The error-term εi,t in equation (3.1.6) is the abnormal component 

of current accruals which cannot be explained by the economic condition of companies. 

Thus, the error term εi,t in equation (3.1.6) can only be explained by the discretionary 

decision of management over the current accrual. The error term εi,t in equation (3.1.6) 

is the measurement of Current Accrual EM. 

 

Estimation of long-term accrual EM 

The long-term accrual (LA) is the difference between the total accrual (TA) calculated 

by equation (3.1.1) and current accrual (CA) calculated by equation (3.1.4). Mainstream 

accounting literature considers that long-term accruals are much less feasible to 

manipulate as compared to current accruals (Dechow, 1994; Dechow and Dichev, 2002). 

Existing literature does not provide testing models to estimate the measurement of long-

term accrual EM. However, long-term accruals are important and need to be researched 

in the context of REITs because REITs have much larger long-term accruals in the form 

of real estate asset depreciation compared to companies in other industries. These 

significant long-term accruals permit REIT managers to exert discretionary power in 

choosing accounting methods to influence the financial information (Guay and Sidhu, 
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2001; Vincent, 1999 ; Zhu et al., 2010). It is necessary to research the Accrual EM based 

on long-term accrual by REITs to provide a comprehensive picture of REITs EM 

behaviour.  

Similar to total accrual, the economic conditions of REITs should determine the 

expected long-term accruals. The Standard Jones Model (Jones, 1991) is used to 

estimate the long-term accrual EM as the following equation (3.1.7) shows. 

 

LAi,t/Ai,t-1= α1+β1×(ΔREVi,t /Ai,t-1) +β2×( PPEi,t/Ai,t-1) +εi,t              (3.1.7) 

 

In the equation (3.1.7), LAi,t is the total long term accrual calculated as the difference 

between total accrual (TA) and current accrual (CA). The expected value of long-term 

accrual should be determined by the performance of the REITs. These conditions 

include the change of profit produced by the property assets (ΔREV) and the size of 

profit producing property assets (PPE). Different from the modified Jones’ model that 

estimates the total accrual EM, the model (3.1.7) which estimates the long-term accrual 

EM does not incorporate the account receivables (REC). The reason that REC is omitted 

is because the receivables are usually due within one year and thus not relevant to the 

long-term accruals. The standard modified Jones’ model (Jones, 1991) is therefore 

modified by replacing the total accrual with long-term accrual as the dependent variable 

as the model (3.1.7) indicates. The error-term εi,t in equation (3.1.7) cannot be explained 

by the performance of the REITs. Thus, this research utilises the error-term εi,t in 

equation (3.1.7) as the measurement of long-term accrual EM.  

 

In conclusion, the equations (3.1.1) to (3.1.7) estimate the measurements Accrual EM.  

These Accrual EM measurements include total accrual EM, current accrual EM and 

long-term accrual EM. Furthermore, the following equations (3.1.8) to (3.1.11) estimate 

the measurements of Real EM (Real Earnings Management).   

        

Estimation of abnormal general expense   

In addition to Accrual EM, managers can also control the presentation of financial 
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information through influencing decisions relating to the operation of the company. 

These actions taken by managers are also known as real earnings management (Real 

EM). Roychowdhury (2006) defined Real EM as “departures from normal operational 

practices, motivated by managers’ desire to mislead at least some stakeholders into 

believing certain financial reporting goals have been met in the normal course of 

operations.”   

 

As mentioned earlier, one type of Real EM approaches used by REITs is the 

discretionarily controlling the expenses of selling and general administration, staff 

training and research. The accounting items associated with these activities are 

relatively small for REITs. Therefore, the items of abnormal Selling, General and 

Administrative Expense (SG&A) and Research and Development expenses (R&D) are 

combined to generate a new item-General Expense (EXP). The first type of Real EM is 

estimated based on EXP. The methods from Zarowin and Cohen (2012), Roychowhury 

(2006) and Cohen et al. (2004) are then utilised to estimate the general abnormal 

expense (EXP).  Without the use of earnings management, the combined general 

expense (EXP) should be explained mostly by the fundamental conditions of REITs as 

follows: 

 

EXPi,t= αo + α1×(1/ Ai,t-1) + β1×(REVi,t/Ai,t-1)+β2×(ΔREVi,t/Ai,t-1) + β3×Qi,t +β4×( PPEi,t/Ai,t-1) 

+εi,t                                                   (3.1.8) 

 

The general expense (EXP) of REITs should be determined by the conditions of the 

REITs. In equation (3.1.8), these conditions include the total asset (A), revenue and 

change of revenue (REV and ΔREV), Tobin’s Q (Q) and the value of property, plant, 

and equipment (PPE). The error term (εi,t) of the equation (3.1.8) presents the general 

expense that cannot be explained by the conditions of the REITs. Thus, the error term 

(εi,t) is the measurement of an abnormal general expense that is a type of Real EM. 

 

Estimation of abnormal Gain (loss) from Asset Transactions 
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In addition to general expense (EXP), REITs can also utilize their discretionary 

judgement in conducting property transactions to influence the disclosed financial 

information. The result of conducting property transactions is reflected by the 

accounting item of gain or loss from property transaction (GLPS). Similar to general 

expense (EXP), the expected GLPS should also be determined by the conditions of the 

REITs. This research follows the methods from Gunny (2010) and Bartov (1993) to 

estimate the abnormal Gain (loss) from Asset Transactions (DGLPS) as another type 

of measurement of Real EM. 

 

GLPSi,t/Ai,t-1 =αo + β 1×(1/ Ai,t-1) +β2×REVi,t/ Ai,t-1 +β3×ΔREVi,t/ Ai,t-1 + β4×Qi,t +εi,   (3.1.9)  

 

In equation (3.1.9), the expected GLPSi,t is expressed as the functions of the variables 

reflecting the fundamental conditions of the REITs. The error term (εi,t) is the volatility 

of GLPS that can not be explained by the fundamental conditions of the REITs but the 

outcome of using corresponding Real EM approaches. Therefore, the error term (εi,t) in 

the model (3.1.9) stands for the abnormal gain (loss) on the asset, and it is another type 

of Real EM.  

 

Estimation of abnormal revenue (REV) and cost of goods sold (COGS) 

REITs can also influence the disclosed financial report by using approaches such as 

discount promotion and credit sales to control the sales in the short term. The outcome 

of these Real EM activities is reflected by the items of revenue (REV) and cost of good 

sold (COGS) within the financial report. In the context of REITs, most of the revenue 

(REV) of REITs is required to be from the property operation related income such as 

leasing income. The COGS item in the context of REITs is a measurement of expenses 

associated with property management and rental activities. This research follows the 

study of Ambrose and Bian (2010), Anglin et al. (2012), Dechow et al. (1998), Edelstein 

et al. (2009) and Roychowdhury (2006) to estimate the abnormal revenue (DREV) and 

abnormal cost of goods sold (DCOGS) as two measurements of Real EM.  
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REVi,t/ Ai,t-1 = αo + β1×(1/ Ai,t-1) + β2×Q+β3×(ΔREVi,t/Ai,t-1) +εi,t                 (3.1.10) 

 

COGSi,t/Ai,t-1 = αo + β1×(1/ Ai,t-1) + β2×(REVi,t/Ai,t-1) + β3×Q+β4×(ΔREVi,t/Ai,t-1)+ εi,t (3.1.11) 

 

As the equations above show, the error terms (εi,t) in the equations (3.1.10) and (3.1.11)  

are the expected revenue (REV) and COGS, which cannot be explained by the 

fundamental conditions of the REITs but the discretionary manipulation through 

property leasing activities. These two error terms are the measurement of Real EM 

corresponding to these activities.  

 

3.2 Stage two: Influence of non-regulatory factors on REIT EM  

In the second stage, regression models are employed to estimate the impact of property 

portfolio composition on EM. The models will be estimated using OLS estimators, 

static panel data estimators, logistics static panel data estimators and treatment effect 

estimators. All the models presented in this section are baseline models extended from 

literature. The full development of models used in empirical tests will be introduced 

and explained in Chapter 6.  

 

Impact of property portfolio composition  

A baseline model is developed to test the hypotheses H 1.1.1 to H 1.1.4 developed in 

Chapter 2 above. This baseline model will investigate the impact of property portfolio 

composition characteristics on EM used by REITs. In this baseline model (3.2.1) the 

measurements of EM are used to regress against the controlling variables selected 

according to the literature, as well as the variables indicating the property portfolio 

composition features.  

 

EM measurements = αo + β 1× Property Portfolio Composition Description Variables + 

β2× Controlling Variables + ε,                       (3.2.1) 
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In the model above, the variables of Property Portfolio Composition represent the 

percentages of different types of property, such as office property(Office ratio), retail 

property(Retail ratio), industrial property (Industry ratio) and medical sector property 

(Hospital ratio), in the total value of property. The Controlling Variables represent the 

weighted average leased term (WALT), occupancy rate, leverage ratio (Leverage Rate), 

total asset size (Assets Total), Gross Income Change and Return on Assets (Ambrose 

and Bian, 2010; Anglin et al., 2012; Liao et al., 2011). Static panel data estimators will 

be used for the model (3.2.1) to copy with possible individual effect. The impact of 

property portfolio composition characteristics on the EM of REITs are estimated by the 

coefficient β1 in equation (3.2.1).  

 

Impact of security structure choice 

This research also employs the following baseline model in the second stage to estimate 

how security structure choice influences the EM used by REITs. This model will test 

the hypotheses H1.2.1 and H 1.2.2. 

 

EM measurements = α1+β1×Controlling Variables+β2× DStapled+ ε      (3.2.2) 

 

In equation (3.2.2), each EM measurement is used as a dependent variable to regress 

against the dummy variables DStapled which are used to indicate if the REIT is stapled 

or not. The selection of controlling variables is consistent with that in the model (3.2.1). 

Static panel data estimators will be used for this model to copy with possible individual 

effect. The choice between stapled and unstapled structure by REITs may be affected 

by the variables that may also influence the EM of REITs and induce the problem of 

endogeneity. The treatment effect estimators will be used to copy with this possible 

problem and provide a robust test.  

 

Impact of Global Financial Crisis  

Furthermore, the following baseline models will investigate if and how the past Global 

Financial Crisis (GFC) influences the EM approaches used by REITs. Hypotheses H 
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1.3.1 to H 1.3.5 will be tested by the following two baseline models. 

 

EM measurements = α1+β1×Controlling Variables+β2× DGFC+ ε        (3.2.3) 

 

Prob(EM measurements >0) = α1+β1×Controlling Variables+β2× DGFC+ ε  (3.2.4) 

 

In model (3.2.3), each EM measurement will be used as a dependent variable to regress 

against controlling variables and dummy variable “DGFC” which indicate whether the 

observation is collected after the GFC. The static panel data estimators will be used to 

copy with possible individual effect. In the model (3.2.4), “Prob(EMi,t >0)” is the 

possibility that the EM measurements are positive. The static panel data logit estimators 

are used for the model (3.2.4). The selection of Controlling Variables is consistent with 

that in models (3.2.1) and (3.2.2). 

 

Impact of EM persistence 

Second stage research also investigates the impact of EM trade-off and persistence on 

EM measurements based on the following baseline model (3.2.5). This model will test 

the hypotheses H1.4.1to H1.4.5. 

 

EM measurement = αo + β 1× EM measurement (last period) + β2×OtherEM (current 

period) +β3OtherEM (last accounting period) + β4×Controlling variables+ ε   (3.2.5) 

 

In model (3.2.5), each EM measurement will be used as an independent variable to 

regress against the controlling variables and EM measurements in the last accounting 

period. The dynamic panel data estimators such as the General Method of Moments 

(GMM) will be used to copy with possible problems of autocorrelation and endogeneity.  

 

3.3 Stage three: Impact of REITs’ regularity regimes on REIT EM  

In the third stage, quantitative research is used to investigate how REITs’ regulatory 



82 
 

regime factors influence the EM. The estimators used in this stage include OLS 

estimator, static panel data estimators, and treatment effect estimators. All the models 

presented in this section are baseline, models. The fully developed empirical models 

will be presented and explained in Chapter 7. 

 

Impact of real estate investment entities choice 

The following baseline model (3.3.1) is utilised to investigate if and how the EM of 

listed corporations are influenced by the choice of different real estate investment 

entities (REITs or listed real estate corporations). EM measurement will be used to 

regress against controlling variables as well as dummy variables indicating the real 

estate investment entities choice. By running this model, hypotheses H 2.1.1 to H 2.1.4 can 

be tested.  

 

EM measurements = α1 + β2× Controlling Variables + β3× DCREITs +ε    (3.3.1) 

 

In the model (3.3.1), the dummy variable “DCREITs” is the dummy variable that 

indicates if the listed corporations have been converted to or in the process of 

conversion to REITs. The controlling variables in this model include the ones used in 

models (3.2.1) to (3.2.5) and the non-regulatory influential factors that have been 

identified in the second stage of the empirical test. The choice between different real 

estate investment entities may be influenced by the factors that will also influence the 

EM and cause the problem of endogeneity. The treatment effect estimator will be used 

for this model to solve the possible endogeneity problem. The coefficient β2 is the 

estimated impact of real estate investment entities choice on EM.  

 

EM and abnormal volatilities of reported leverage ratio 

Hypothesis H 2.2.1 measuring the impact of the use of EM on the abnormal volatility 

of reported leverage ratio will be tested by using following baseline model (3.3.2) and 

(3.3.3). The model (3.3.2) estimates the abnormal leverage ratio. The model (3.3.3) 

investigates if the abnormal variation of the leverage ratio in the REITs financial report 
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is caused by the usage of EM.  

 

LR=α+β1× A+β2× Q+β3× GROWTH+β4× ROA+ β5× Property Portfolio+ ε   (3.3.2)  

 

In model (3.3.2), the leverage ratio(LR) is expressed as a function of total asset size 

(A), market to book value (Q), grow of revenue (ΔREV), the return of asset (ROA) and 

property portfolio features (Property Portfolio). A selection of these explaining 

variables is accord with the previous research of Dong (2012), Ertugrul and Giambona  

(2011), Feng et al. (2007) and Giambona et al. (2008).The error term (ε) in the model 

(3.3.2) which cannot be explained by the conditions of the REITs, is considered as the 

abnormal leverage ratio. The estimated abnormal leverage ratio will be converted into 

an absolute term that will be used as the dependent variable to regress against the EM 

measurements variables in below model (3.3.3). The absolute value is used because 

existing literature does not provide any suggestion for how using EM measurements 

influence the direction of the abnormal leverage ratio.  

 

ABLR=α+β1×DA+β2×DCA+β3×DLA+β4×ADEXP+β5×DGLPS+β6×DREV+β7× 

DCODS+ ε                                                  (3.3.3)  

 

In model (3.3.3), the absolute value of the abnormal leverage ratio (ABLR) estimated 

as the error term in the model (3.3.2) is expressed as a function of different EM 

measurements estimated in the first stage. These EM measurements include 

discretionary accrual (DA), abnormal current accrual (DCA), abnormal long-term 

accrual (DLA), abnormal general expense (DEXP), an abnormal gain of asset sales 

(DGLPS), abnormal revenue (DREV) and abnormal cost of goods sold (DCODS). The 

estimated coefficients β1 to β7 in the model (3.3.3) notify how using different EM 

approaches lead to the abnormal leverage ratio.  

 

EM and the incentive of meeting leverage ratio requirement  

Model (3.3.4) will be used to investigate how the restrictiveness level of leverage 
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requirement influences the EM. EM measurement is used to regress against the leverage 

requirement restrictive level and other controlling variables. This model will test 

Hypotheses H2.2.2.  

 

EM measurement=α+β1×RLR+ β2×Controlling variables+ε             (3.3.4) 

 

In equation (3.3.2), the method used by Edelstein et al. (2007), Degeorge et al. (1999) 

and Roychowdhury (2006) is used to construct the dummy variable which notifies if 

the observations are within the “suspected” range. The observations that just meet the 

leverage requirement are considered within the “suspected” range in that they fail to 

comply with the maximum leverage ratio requirement. Chapter 7.1 will provide more 

details on constructing this dummy variable. This dummy variable will be used to 

integrate with the restrictive level of leverage requirement to generate variable “RLR” 

which measures the incentive to reach the leverage ratio requirement. The controlling 

variables used in this model include those are used in models (3.2.1), as well as the 

influential factors identified by previous empirical tests. The coefficient β1 indicate how 

the incentive of meeting leverage requirement influences the EM used by REITs. 

 

EM and abnormal volatility of dividend payout ratio  

The following baseline model will be used to test if the incentives of meeting regimes 

requirements motivate REITs to engage in EM. In this model, each EM measurement 

is used to regress against the controlling variables as well as the variable measuring 

incentive to comply with leverage ratio requirement. Accordingly, the hypotheses H 

2.3.1 in Chapter 2 will be tested.  

 

DPR=α1+β1×LR+β2×ADPR+β3×AssetGROWTH+β4×ROA+β5×A++β6×Earning 

+β7×PropertyType + β8×DCountry+ β9×DGFC + β10×Time + β11×Dinternal +ε  (3.3.5) 

 

In model (3.3.5), the dividend pay-out ratio (DPR) is expressed as the function of 

selected explanatory variables. The selection of these explanatory variables is extended 
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from previous research investigating the dividend payout ratio of listed firms (Adedeji, 

1998; Rozeff, 1982). In model (3.3.5), “A” is the total asset size, “LR” is the leverage 

ratio, “ADPR” is the average dividend payout ratio of REITs in the same country, 

“AssetGROWTH” is the growth of total asset, “ROA” is the return on asset, “Earnings” 

is the earnings before interest and tax, “PropertyType” is the type of the property 

portfolio, the “DCountry” is the dummy variable indicating the country that the REIT 

is listed on, “DGFC” indicates if the observation is collected after the broke-out of GFC, 

“Dinternal” indicates if the REITs are internally advised or not, and “time” is equal to 

the difference between year of data collection and year 2000. The error term “ε” in the 

model (3.3.6) that cannot be explained by the fundamental conditions of the REITs is 

regarded abnormal volatility of dividend payout ratio. Then the absolute value of the 

error term will be used as dependent variable to regress against the EM measurements 

variables in the following equation (3.3.6).  

 

ABDPR=α+β1×DA+β2×DCA+β3×DLA+β4×DEXP+β5×DGLPS+β6×DREV+ β7×DCODS+ε 

(3.3.6)  

 

In model (3.3.6), the absolute value is used instead of the original term for the abnormal 

volatility of dividend payout ratio. This is because it is not clear in the extant literature 

using various EM measurements in the direction of the abnormal volatility of dividend 

payout ratio is not clear according to literature. Therefore, the direction is not included 

in the analysis, and it only focuses on the magnitude of the abnormal volatility of 

dividend payout ratio. The absolute value of abnormal dividend payout ratio (ABDPR) 

is expressed as a function of different EM approaches measurements such as 

discretionary accrual (DA), abnormal current accrual (DCA), abnormal long-term 

accrual (DLA), abnormal discretionary expense (DEXP), abnormal gain of asset sales 

(DGLPS), abnormal revenue (DREV) and abnormal cost of goods sold (DCODS). The 

estimated coefficients β1 to β7 in the model (3.3.6) will show how the usages of various 

EM approaches influence the abnormal dividend payout ratio.  
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EM and the incentive of meeting dividend pay-out ratio requirement  

Model (3.3.8) will be used to investigate how the incentive of meeting dividend pay-

out ratio requirement influences the EM by REITs. Hypotheses H2.3.2 will be tested by 

conducting this research.  

 

EM measurement=α+β1×RDPR+ β2×Controlling variables+ε                (3.3.7) 

 

Similar to the model (3.3.4), the method used by Degeorge et al. (1999) , Edelstein et 

al. (2007) and Roychowdhury (2006) is utilised to construct the a dummy variable 

which notifies if the observations are within the “suspected” range. This dummy 

variable will be used to integrate with the restrictive level of dividend pay-out 

requirement to generate variable “RDPR” which measure the incentive of meeting 

dividend pay-out requirement. The controlling variables used in this model include 

those are used in models (3.2.1) and (3.2.4), as well as the influential factors identified 

by previous empirical tests. The coefficient β1 indicate how the incentive of meeting 

dividend pay-out ratio requirement influences the EM used by REITs. 

 

In summary, in the first stage of this study, the EM measurements are estimated by 

developing models from existing accounting and real estate literature. In the second 

stage, estimated EM measurements are then utilised as dependent variables to regress 

against the potential non-regulatory influential factors. These potential non-regulatory 

influential factors include property portfolio composition features, the managerial 

structure choice, the past global financial crisis, and the EM persistence. In the third 

stage, models are developed to investigate the potential regulatory influential factors 

for EM by REITs by using the EM measurements estimated in the first stage and non-

regulatory influential factors identified in the second stage. All the models developed 

in this chapter are baseline models. The fully developed empirical models will be 

introduced and explained in the following Chapter 5 to 7. All the variables appearing in 

the models from this chapter are summarized in the Table A.2 of Appendix.  
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Chapter 4. Data and description of the REIT markets  

Chapter 3 developed the baseline models from existing literature to estimate the EM 

measurements and the impact from non-regulatory factors and regulatory factors on 

EM of REITs. This chapter introduces the database used in EM estimation and analysis. 

Financial data of REITs was obtained from the following databases: DataStream, 

Bloomberg, and Wharton Research Data Service. Property data are collected from 

REITs annual reports that are accessible from the Business Information Centre, 

Business School of the University of Auckland. The data analysis and statistics software 

(such as Stata) used in this study was provided by The University of Auckland, Business 

School. 

 

4.1 Descriptive statistics of the overall sample 

This research employs a database with accounting and financial data for the 13 largest 

REIT markets in the world which totally take 97.82% of global REIT market cap by the 

end of 2014. These REIT markets are the U.S, Canada, Australia, New Zealand, U.K., 

France, Belgium, The Netherlands, Turkey, Japan, Hong Kong, Singapore, and 

Malaysia. In these markets, the U.S REIT market is used to investigate the Global 

Financial Crisis (GFC) and earnings persistence issues; The sample of New Zealand 

LPPs are used to investigate the property portfolio composition issue; the A-REIT 

market is used to investigate the managerial structure choice issue, and the U.K REIT 

market is used to investigate the REITs conversion issue. Additionally, the markets with 

the requirement for maximum leverage ratios, such as Belgium, Hong Kong, Malaysia, 

The Netherlands, Singapore, and Turkey, are used to investigate the how the incentive 

of meeting leverage ratio requirement motivates REITs to engage in EM. The markets 

with the requirement for minimum dividend pay-out ratios, such as U.S., the U.K., 

Australia, Japan, France, Canada, Singapore, Malaysia, Hong Kong, Belgium, The 

Netherlands and Turkey, are used to investigate how the incentive of meeting dividend 

pay-out requirement motivates REITs to engage in EM. The time span is from 2000 to 

2013, and the data is on firm-year panel level. Table 4.1 provides a summary of the 
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whole database.  

 

Table 4.1 summary of the whole database (US$ Million, except for the ratios and dummy 

variables) 

Variable Description Obs Mean Std. Dev. Min Max 

Year Financial year  4322 2007 3.62 2000 2013 

NI Net income  4218 31,550 241,727 -4,900,000 4,100,000 

PPE Property Plant and Equity 3933 635,249 2,328,741 0.00 41,000,000 

A Total asset  4231 922,449 2,955,013 0.18 49,000,000 

REV Revenue 4218 76,747 253,163 -34,300 4,100,000 

TL Total Liability 4231 432,077 1,497,394 0.00 27,000,000 

COGS Cost Of Goods Sold 3934 28,670 127,841 -94.87 2,400,000 

MK Cap Market Cap 3179 646,489 1,900,887 0.00 32,000,000 

ROA Return on asset 4197 2% 0.26 -14.82 0.613 

LVR Leverage Ratio 4231 54% 0.52 0.00 30.27 

DAU Dummy variables indicating if 

the REIT is listed in Australia 

4337 0.09 0.29 0 1 

DNZ Dummy variables indicating if 

the REIT is listed in New 

Zealand 

4337 0.02 0.15 0 1 

DBEL Dummy variables indicating if 

the REIT is listed in Belgium 

4337 0.03 0.17 0 1 

DCND Dummy variables indicating if 

the REIT is listed in Canada 

4337 0.07 0.25 0 1 

DFRCH Dummy variables indicating if 

the REIT is listed in France 

4337 0.08 0.27 0 1 

DHK Dummy variables indicating if 

the REIT is listed in Hong 

Kong 

4337 0.02 0.12 0 1 

DJP Dummy variables indicating if 

the REIT is listed in Japan 

4337 0.06 0.24 0 1 

DMLS Dummy variables indicating if 

the REIT is listed in Malaysia 

4337 0.02 0.15 0 1 

DNTL Dummy variables indicating if 

the REIT is listed in 

Netherland 

4337 0.02 0.12 0 1 

DSGP Dummy variables indicating if 

the REIT is listed in Singapore 

4337 0.05 0.22 0 1 

DTK Dummy variables indicating if 

the REIT is listed in Turkey 

4337 0.03 0.17 0 1 

DUK Dummy variables indicating if 4337 0.03 0.16 0 1 
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the REIT is listed in the U.K 

DUS Dummy variables indicating if 

the REIT is listed in the U.S 

4337 0.49 0.50 0 1 

 

The total number of REITs included in this database is 694, and the total number of 

observations is 4,337.The average net income for all the REITs included in the database 

from 2000 to 2013 is US$ Million 31, and the average return on total asset is 1.6%. The 

average total liabilities for all REITs during this period is US$ Million 432, the average 

total asset is U.S$ Million 922, and the average leverage ratio is recorded at 54%. The table 

also shows that the percentage of all observations relating to U.S REITs is approximately 48.7% 

(the mean of dummy variable DUS) in the database. Australian REITs make up 9.0%, French 

REITs 7.9%,  Canadian REITs 6.9%, and Japanese REITs 6.3%.  

 

The following section 4.2 provides a more detailed introduction to the background 

information for these selected markets. The datasets that are used to estimate the EM 

measurements for each market will be summarized separately in Chapter 5.  

 

4.2 Evolution of REITs in North America 

4.2.1 U.S. REIT market 

The U.S. Congress first created REITs through Real Estate Investment Trust Act in 1960. 

The U.S REITs’ market was the first and largest REIT market in the world. The U.S. 

REIT market represents a market capitalization of U.S. $ 631 billion representing 59% 

of the global REIT market cap as at the end of July 2012 (EPRA, 2012). Table 4.2 

provides a summary of the market capitalisation, return and yield for the top five REITs 

in the U.S as at the end of 2012. 

 

Table4.2 Summary of top Five U.S.REITs as at December 2012   

Company Name Mkt Cap (U.S.$B) One year return (%) Yield (%) 

SIMON PROPERTY 56.21 68.41 2.58 

PUBLIC STORAGE 29.71 50.76 2.97 
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HCP INC 22.39 65.69 4.31 

VENTAS INC 22.23 59.64 3.7 

EQUITY 

RESIDENTIAL 

21.19 24.72 2.15 

Source: EPRA, 2012 

The top five REITs with highest market cap in the U.S reported a very high return (24% 

to 68%) and very low yield (2.15% to 4.31%) in 2012. This indicates that the market 

value of REITs recovered significantly in the years 2011 to 2012 from the impact of the 

2007 financial crisis. Figures 4.1 and 4.2 demonstrate how the market cap of the U.S 

REITs changed from 2001 to 2012.  

 

Figure 4.1 the average market cap of the U.S-REITs from 2001 to 2012 (U.S.$Million) 

 

Source: DataStream 

Figure.4.2 the total market cap of the U.S-REITs from 2001 to 2012 (U.S. $)

 

Source: DataStream 
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They indicate that the total and average market cap of the U.S REITs reduced 

dramatically after the 2007 GFC, and then started to recover from 2009. This reflects 

the serious impact of the 2007 GFC on the U.S. REIT market with its market cap 

reduced to half of its value from 2006 to 2007. Studies carried out prior to 2007 found 

that the financial performance had a significant impact on financial disclosure 

behaviour (Petroni, 1992; Keating and Zimmerman, 1999; Doyle et al., 2007). Thus, it 

could be expected that the financial disclosure behavior of the U.S REITs should have 

been changed by the 2007 GFC. Chapter 6.3 reports on an empirical test designed to 

investigate this issue based on U.S REITs.  U.S REITs will also be investigated to 

determine the EM trade-off and persistence in Chapter 6.4. The U.S market will also be 

included in Chapter 7.3 to investigate the how the incentives of reaching dividend 

payout requirement influence the EM. 

 

4.2.2 REITs in Canada 

The Canadian Real Estate Investment Trust was the first listed on the Stock Market of 

Canada in 1993, and the Canadian REIT market has experienced fast and stable growth 

since this time. By the end of 2012, there were 37 REITs listed on the Canadian stock 

market. Canadian REITs represent a total market cap of U.S $ 49.76 billion, comprising 

5.09% of the total global market cap of REITs (EPRA, 2012). Canadian REITs are 

required to distribute all of their income as dividends, and will be empirically tested in 

Chapter 7.3 to determine how the incentives of reaching dividend payout requirement 

influence the EM. Table 4.3 summarizes the market cap, return and yield for the top 

five REITs in the Canada at the end of 2012.  

 

Table4.3 Summary of top 5 Canadian REITs as at December 2012   

Company Name Mkt Cap (U.S.$M) One year 

return (%) 

Yield 

(%) 

RIOCAN REIT 8,270.72 32.06 4.85 

H&R REAL ESTATE INVT TR 4,691.71 37.02 4.78 
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DUNDEE REAL ESTATE INV TRUST 3,786.56 43.76 5.67 

CALLOWAY REAL ESTATE INVT TR 3,304.29 43.01 5.18 

BOARDWALK REAL ESTATE TRUST 3,087.89 51.66 2.89 

Source: EPRA, 2012 

 

As Table 4.3 above shows, the one-year returns of Canadian REITs are significantly 

higher than one-year yields in 2012. This phenomenon is similar to the U.S REIT 

market and indicates the strong recovery from GFC in terms of market cap from 2011to 

2012. The average market cap of the top five biggest Canadian REITs is much smaller 

than that of the U.S REITs. Figures 4.3 and 4.4 below indicate how the Canadian REIT 

market changed from 2001 to 2012.  

 

Figure 4.3 the average market cap of the Canadian REITs from 2001 to 2012 

(U.S.$Million) 

 

Source: DataStream 
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Figure 4.4 the total market cap of the Canadian REITs from 2001 to 2012 (U.S.$Million)

 

Source: DataStream 

 

From 2001 to 2006, the total and average market cap of the Canadian REITs increased 

stability. Then the 2007 GFC hit the Canadian REITs significantly and brought down 

the market cap by half from 2007 to 2009. After that, the Canadian REIT market cap 

recovered rapidly and surpassed the level before the GFC happened. This changing 

pattern of the market cap for the Canadian REITs over time is similar to that of the U.S 

REITs and indicates the strong connection between the U.S REITs and Canadian REIT 

markets.  

 

4.3 Development of REITs in Australasia 

4.3.1Australian REITs 

The Listed Property Trust of Australia was first established in 1970 and renamed as A-

REITs in order to be consistent with the International term in 2008. A-REITs have been 

developing at a stable rate. By the end of 2007, there were 69 A-REITs listed on the 

Australian stock market, representing total market cap of U.S.$ 52.7 billion. The 2007 

Global Financial Crisis (GFC) hit the A-REIT market seriously. The AME Capital 2008 

Report and EPRA REITs 2010 Report reported that the market cap of A-REITs reduced 

from U.S$52.7 billion at the end of 2007 to U.S$32.9 billion at the end of 2009. Since 

then, the A-REITs sector has recovered substantially and reached a market cap of 
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U.S$85.3 billion by the end of 2012. The A-REITs’ market was the second largest REIT 

market in the world by market cap as at the end of 2012, following the U.S. market 

(EPRA, 2012). The number of A-REITs reached 44 by the end of 2012. The A-REIT 

market is one of the few markets that allows the stapled structure (a type of internally 

advised structure). Chapter 6.2 investigates the impact of managerial structure choice 

on the EM of REITs utilising data from the A-REIT market. As A-REITs are required 

to distribute all of their income as the dividends, they will also be included in the 

empirical test in Chapter 7.3 to investigate the influence of incentives of reaching 

dividend payout requirement on EM. Table 6.4 summarizes the top 5 A-REITs at the 

end of June 2012. 

 

Table4.4 Summary of top 5 A-REITs as at December 2012   

A-REITs name  Mkt Cap (US$m)  One yr return  Yield (%) 

WESTFIELD GROUP 24,000 56.03 4.9 

WESTFIELD RETAIL 9,400 57.23 5.92 

STOCKLAND 7,000 49.76 7.1 

GPT GROUP  6,700 49.58 5.32 

GOODMAN GROUP  6,000 44.92 4.87 

Source: EPRA, 2012 

 

The A-REIT with the largest market cap in 2012 was Westfield Group, which reached 

U.S$25.05 billion as of the end of June that year. Following are Westfield Retail with a 

market cap of U.S$10.15 billion and Stockland with a market cap of U.S$8.30billion. 

All of the five top A-REITs achieved a high return (at least 44.92% for Goodman Group) 

which was mainly attributable to the recovery of A-REIT market price from the Global 

Financial Crisis. The average yield of the top five A-REITs has reduced due the increase 

in the asset market price and was recorded at 5.62% in 2011. Recent years have seen 

more privatizations, mergers and acquisitions within the A-REIT market by (Newell, 

2010). For example, the Charter Hall Office REIT was delisted in 2013 and the 

Westfield Group merged its Australian and New Zealand business with Westfield Retail 
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in 2014 to form Scentre Group, which was the biggest A-REITs in terms of market cap 

at the end of 2014. The international business of the original Westfield Group became 

Westfield Corporation, which was the second largest A-REIT by the end of 2014. The 

Figures 4.5 and 4.6 demonstrate how the market cap of the A-REITs changes from 2001 

to 2012. 

 

Figure 4.5 the average market cap of the Australian REITs from 2001 to 2012 

(U.S.$Million) 

 

Source: DataStream 

 

Figure 4.6 the total market cap of the Australian REITs from 2001 to 2012 

(U.S.$ Million) 

 

Source: DataStream 

 

As Figures 4.5 and 4.6 above show, the A-REIT market expanded rapidly from 2001 to 
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2007 in terms of total and average market cap, it was then severely hit by the GFC and 

reduced to more than half of the total market cap, the market then recovered gradually 

from 2009 to 2012.  

 

4.3.2New Zealand Listed Property Portfolios 

The equivalent of the REIT in New Zealand is the Listed Property Portfolio (LPP). The 

Kiwi Income Property Trust was the first LPP listed on New Zealand stock market in 

1993. The LPPs sector in the New Zealand stock market then developed slowly and 

comprised 9 LPPs with a total market cap of U.S$ 2.96 billion as of the end of 2006. 

The 2007 GFC reduced the market cap of LPPs sector to U.S$ 1.4 billion by the end of 

June 2009. After that, the market cap gradually recovered to U.S$ 2.717 billion by the 

end of July 2012(EPRA, 2012). Below is a summary of the market cap and one year 

return and yield of the top five LPPs as the end of June 2012. 

 

Table4.5 Summary of top 5 NZ LPPs as at year 2012   

LPPs name  Mkt Cap (U.S$m)  One yr return (%) Yield (%) 

KIWI INCOME PROP 934.7 31.17 7.66 

GOODMAN PROPERTY  876.2 22.96 6.74 

ARGOSY PROPERTY 422.5 28.06 6.86 

VITAL HEALTHCARE 312 32.05 6.3 

NPT LTD  80.6 29 6.96 

Source: EPRA,2012 

 

In New Zealand, the Kiwi Income Property Trust had the largest market cap of U.S 

$935 million at the end of June 2012. Followed by Goodman Property Trust (U.S$876 

million) and Argosy Property Trust (U.S$422million, Argosy Property Trust was 

corporatized in March 2012 ). All of the top five LPPs in New Zealand achieved 

significant growth in return (at least 22.96% for Goodman Group) in 2011 which was 

mainly attributable to the recovery from the impact of the GFC. Some of the largest 

NZ-LPPs chose to convert from listed trusts to corporations. For example, the Argosy 
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Property Trust was corporatized and became Argosy Property Limited in 2012. Figures 

4.7 and 4.8 show how the market cap of NZ-LPPs changed over time.  

 

Figure 4.7 the average market cap of the NZ-LPPs from 2001 to 2012 (U.S.$Million) 

 

Source: DataStream 

 

Figure 4.8 the average market cap of the NZ-LPPs from 2001 to 2012 (U.S.$Million) 

 

Source: DataStream 

 

The NZ-LPPs were hit severely by the GFC in 2007 and had continued to recover since 

2009. The movement of market caps for the NZ-LPPs over time is very similar to that 

of the A-REIT according to the figures above. This reflects the strong connections 

between the A-REIT market and NZ-LPPs market. The NZ- LPPs are required to 

disclose the property portfolio composition information to the public. In Chapter 6.1, 
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the NZ-LPPs provide a good sample to test how the property portfolio composition 

influences the EM.  

 

4.4 REIT markets in Europe 

4.4.1 REITs in the U.K 

The REITs regime was first enacted in the U.K. in 2007 by the Finance Act 2006. After 

this, a substantial number of listed real estate corporations transferred to REITs status 

to take advantage of a more favorable corporate tax exemption status. By the end of 

2012, there were 21 REITs listed on the U.K stock market. Most listed real estate firms 

became REITs after 2007 which is the year when 2007 GFC hit and thus using U.K 

REITs can avoid the potential biases caused by the 2007 GFC. The U.K REITs data is 

therefore used to investigate the impact of real estate investment entities choice as set 

out in Chapter 7.1. The U.K REITs are also required to distribute more than 90% of 

their income as a dividend, and will be included in the empirical test described in 

Chapter 7.3 to investigate how the incentives of reaching dividend payout requirement 

influence EM. The total market cap of the U.K REITs reached US $ 32.37 billion, 

representing 4.41% of the total global market cap (EPRA, 2012). Table 4.6 summarizes 

the market cap, return and yield for the top five REITs in the U.K at the end of 2012.  

 

Table 4.6 Summary of top 5 U.K REITs as at December 2012    

Company Name Mkt Cap 

(U.S.$Million) 

One year 

return (%) 

Yield 

(%) 

LAND SECURITIES 5,600 11.27 3.61 

BRITISH LAND COMPANY 4,300 9.93 4.78 

HAMMERSON PLC 3,500 18.63 3.58 

INTU PROPERTIES 3,000 7.10 4.88 

DERWENT LONDON PLC 2,100 25.59 1.69 

Source: EPRA, 2012 
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As the table above shows, the difference between one-year return and one-year yield in 

2012 is not as significant for REITs in the U.K as in the U.S or Canada. Figures 4.9 and 

4.10 present the average market cap of U.K REITs from 2007 to 2012 reflecting the 

significant reduction in the market cap of the U.K REITs after the GFC happened in 

2007, and then gradual recovery from 2009 to 2012. 

 

Figure 4.9 the average market cap of the U.K REITs from 2007 to 2012 (U.S.$Million) 

 

Source: DataStream 

 

Figure 4.10 the total market cap of the U.K REITs from 2007 to 2012 (U.S.$Million) 

 

Source: DataStream 

 

4.4.2 SIICs in France 

The equivalent of a REIT in the France is the Listed Real Estate Asset Investment 

Companies (sociétés divertissement immobilisers cotées, SIICs). The regime for France 
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SIICs was firstly established in 2003 by Finance Act for 2003 of France (EPRA, 2012). 

France SIICs are required to distribute 85% of their income as a dividend. The database 

of France SIICs will be utilised to test how incentives of reaching dividend payout 

requirement influence the EM, this is discussed in Chapter 7.3.   

 

The SIICs market in France had been developing rapidly after its establishment.  The 

total number of SIICs listed on the French stock market had reached 40 by the end of 

2012 which represents a total market cap of U.S $ 62.13 billion, 5.91% of the global 

market cap (EPRA, 2012). Table 4.7 summarizes the market cap, return and yield for 

the top five SIICs as at the end of 2012. 

 

Table 4.7 Summary of top 5 France SIICs as a December 2012  

Company Name Mkt Cap (U.S.$M) One year return (%) Yield (%) 

UNIBAIL-RODAMCO 22,000 15.26 4.92 

KLEPIERRE 7,600 14.65 5.46 

GECI 6,700 -11.33 5.79 

FONCIERE DES REGIONS 4,700 -5.43 7.20 

ICADE 4,500 -9.93 5.89 

Source: EPRA, 2012 

 

The table reflects the slow recovery of the SIICs market from the impact of GFC. Figure 

4.8 below shows that the markets cap of SIICs fluctuated significantly after the GFC in 

2007 because of the following Eurozone crisis. The market cap of SIICs could not 

recover to 2007 levels by the end of 2012. 
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Figure 4.11 the average market cap of the France SIIC over years from 2003 to 2012 

(U.S.$Million) 

 

Source: DataStream 

 

Figure 4.12 the total market cap of the France SIIC over years from 2003 to 2012 

(U.S.$Million) 

 

Source: DataStream 

 

4.4.3 SICAFI in Belgium 

The REITs regime in Belgium was first established in 1995 as SICAFI (société 

divertissement en immobiliser à capital fixed / vastgoedbeleggingsvennootschap met 

vast kapitaal). The Belgium SICAFI regime has a requirement for the dividend payout 

and leverage ratios. Belgium SICAFI will be included in the empirical test to investigate 

how the incentives of reaching leverage requirement and dividend payout requirement 
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influence the EM. This is described in Chapters 7.2 and 7.3.   

 

17 SICAFI were listed on the Belgium stock market by the end of 2012, representing a 

total a market cap of U.S $ 8,917 million which comprises of around 0.83 % of the total 

global market cap (EPRA, 2012). Table 4.8 summarizes the market cap, return and yield 

for the top five SICAFI in the Belgium as at the end of 2012. 

 

Table 4.8 Summary of top 5 Belgium SICAFIs as at December 2012  

Company Name Mkt Cap (U.S.$M) One year return (%) Yield (%) 

COFINIMMO SA 1,900 4.55 7.52 

BEFIMMO 1,200 13.78 6.66 

WAREHOUSES DE PAUW 925 30.83 6.12 

WERELDHAVE 676 11.76 5.03 

AEDIFICA 452 6.91 3.67 

Source: EPRA, 2012 

 

Figure 4.13 depicts how the average market cap of SICAFI in Belgium changes over 

time. The total market cap of SICAFI in the Belgium grew from 2001 to 2005 as a result 

of the increasing number of SICAFI listed on the Belgium stock market. Similar to 

France SIIC and REITs in the U.K., the total market cap of Belgium SICAFI fluctuated 

after the GFC in 2007 and recovered slowly because of the following Eurozone crisis. 

The average market cap grew from 2007 to 2012 as a result of a series of mergers and 

acquisitions in the Belgium SICAFI market after 2007.   
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Figure 4.13 the average market cap of Belgium SICAFIs from 2001 to 2012 

(U.S.$Million) 

 

Source: DataStream 

 

Figure 4.14 the average market cap of Belgium SICAFIs from 2001 to 2012 

(U.S.$Million) 

 

Source: DataStream 

 

4.4.4 REITs in The Netherland 

The REIT market was first established in the Netherlands by the Fiscal Investment 

Institution regime (fiscal beleggingsinstelling: FBI) in 1969. The Netherland FBI 

regime has a requirement for the dividend payout and leverage ratios. The Netherland 

REITs will be included in the empirical test described in Chapter 7.2 and 7.3 to 

investigate how the incentives of reaching leverage requirement and dividend payout 
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requirement influence the EM. There were 5 REITs listed on the Netherland stock 

market, representing U.S $ 6,295 million market cap by the end of 2012 (EPRA, 2012). 

The following table summarizes the market cap, return and yield for the five REITs in 

the Netherland as at the end of 2012. 

 

Table 4.9 Summary of top 5 Netherland REITs as at December 2012 

Company Name Mkt Cap (U.S.$Million) One year return (%) Yield (%) 

CORIO NV 3,300 -1.07 8.32 

EUROCOMMERCIAL PROP 1,100 11.19 6.66 

WERELDHAVE NV 1,000 31.87 6.18 

VASTNED RETAIL NV 623 11.67 7.79 

NIEUWE STEEN INVESTM 415 -14.56 12.93 

Source: EPRA, 2012 

 

Figure 4.15 shows how total and average market caps of the Netherland REITs changed 

over time. Similar to REITs in other European markets, the average and total market 

cap decreased significantly due to the effect of the GFC; the REIT market then 

fluctuated and recovered slowly as a result of the Eurozone crisis after 2007.  

 

Figure 4.15 the average market cap of the Netherland REITs from 2001 to 2012 

(U.S.$Million) 

 

Source: DataStream 
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Figure 4.16 the total market cap of the Netherland REITs from 2001 to 2012 

(U.S.$Million)

 

Source: DataStream 

 

4.4.5 REITs in Turkey 

The equivalents of REITs in the Turkey are known as REICs they were first enacted by 

the Turkish Capital Markets Board in 1995 to cater for the demand from the rapid 

development of Turkish real estate market. The Turkey REICs regime has a requirement 

for the dividend payout ratio and leverage ratio. Data from Turkish REICs will be 

included in the empirical test in Chapter 7.2 and 7.3 to investigate how the incentives 

of reaching a leverage and dividend payout requirements will influence the EM.  

 

By the end of 2012, there were 12 REICs listed on the Turkish stock market, 

representing a total market cap of U.S $7,200 million (EPRA, 2012). Table 4.10 

summarizes the market cap, return and yield for the top five REICs in Turkey as at the 

end of 2012. 

 

Table 4.10 Summary of top 5 Turkish REICs as at December 2012  

Company Name Mkt Cap 

(U.S.$Million) 

One year 

return (%) 

Yield (%) 

EMLAK KONUT 4,100 14.64 2.96 

TORUNLAR GAY 511 36.25 2.92 
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Is GYO 477 29.94 3.38 

SAGLAM GAYRIMENKUL Y 460 15.85 - 

SINPAS GAYRIMENKUL 445 - - 

Source: EPRA, 2012 

 

Figures 4.17 and 4.18 show how average and total market caps of Turkish REICs 

change over time, the Turkish REICs market recovered rapidly from the turmoil of GFC 

since 2009, and unlike other EU countries, the Turkey REICs market was impacted to 

a lesser degree by the Eurozone crisis after 2007.  

 

Figures 4.17 The average market cap of the Turkish REICs from 2005 to 2012 

(U.S.$Million) 

 

Source: DataStream 
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Figures 4.18 The total market cap of the Turkish REICs from2005 to 2015 

(U.S.$Million) 

 

Source: DataStream 

 

4.5 Asian REIT market   

4.5.1 Japanese REITs 

The Japanese REITs (J-REITs) market is one of the largest REIT markets in the world; 

it was established by the amendment to the Investment Trust and Investment 

Corporation Law in November 2000. All Japanese REITs are established as real estate 

investment corporations, and can generate tax-deductible dividends to shareholders. 

The Japanese regime has a requirement for the dividend payout ratio for the Japan 

REITs, and will be included in the empirical test in Chapter 7.3 to investigate how the 

incentives of reaching dividend payout requirement influence EM.  

 

The first J-REIT was listed on the stock market in 2001, and then the J-REIT market 

expanded rapidly. By the end of 2007, the number of J-REITs increased to 32, and the 

total market cap reached U.S $42,224 million (EPRA, 2012). By the end of 2012, 

following the GFC the J-REIT market and the total market cap recovered to U.S 

$46,353 million. The Table 4.11 summarizes the market cap, return and yields for the 

top five J-REITs as the end of 2012. 
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Table 4.11 Summary of top 5 J-REITs as at December 2012 

Company Name Mkt Cap 

(U.S.$Million) 

One year return 

(%) 

Yield 

(%) 

NIPPON BUILDING 6,100 45.03 2.91 

JAPAN REAL ESTATE 5,600 44.46 2.77 

JAPAN RETAIL FUND 3,000 54.65 3.92 

JAPAN PRIME REALTY 2,700 49.94 4.31 

UNITED URBAN INVEST 2,600 35.78 4.40 

Source: EPRA, 2012 

 

Figures 4.19 and 4.20 below show that the GFC brought down the average and total 

market cap of J-REITs dramatically from 2007 to 2009, the market then recovered 

gradually, but at a slower speed than other emerging Asia REIT markets such the Hong 

Kong, Singapore, and Malaysia. 

 

Figure 4.19 The average market cap of the J-REITs from 2002 to 2012 (U.S.$Million) 

 

Source: DataStream 
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Figure 4.20 The total market cap of the J-REITs from 2002 to 2012 (U.S.$Million) 

 

Source: DataStream 

 

4.5.2 Singapore REITs  

The Singapore REITs regime was established by the Monetary Authority of Singapore 

in May 1999, and the first Singapore REIT was listed on the stock market in 2002. The 

Singapore REITs regime has a requirement for the dividend payout ratio and leverage. 

Singapore REITs data will be empirically tested in Chapter 7.2 and 7.3 to investigate 

how the incentives of reaching leverage requirement and dividend payout requirement 

influence the EM.  

 

There were 28 REITs listed on the Singapore stock market by the end of 2012, 

representing a total market cap of U.S $34,037 million which represents approximately 

4% of the global market cap (EPRA, 2012). Table 4.12 summarizes the market cap, 

return and yield for the top five Singapore REITs as at the end of 2012. 

 

Table 4.12 Summary of top 5 Singapore REITs at December 2012 

Company Name Mkt Cap 

(U.S.$Million) 

One year return 

(%) 

Yield (%) 

CAPITAMALL TRUST 5,700 8.40 4.85 

CAPITACOMMERCIAL 3,700 7.14 6.07 
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ASCENDAS REAL 

ESTATE 

3,200 10.44 5.65 

SUNTEC REAL ESTATE 2,900 16.12 5.66 

KEPPEL REIT 2,600 21.45 6.23 

Source: EPRA, 2012 

 

Figures 4.21 and 4.22 indicate that the 2007 GFC had significant adverse impact on the 

Singapore REITs. The total and average market cap of Singapore REITs from 2007 to 

2008 were reduced by approximately 50%. From 2008, the market cap of Singapore 

REITs began to recover and surpassed the level before the GFC.  

 

Figure 4.21 The average market cap of the Singapore REITs from 2002 to 2012 

(U.S.$Million) 

 

Source: DataStream 

 

Figure 4.22 The total market cap of the Singapore REITs from 2002 to 2012 

(U.S.$Million) 
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Source: DataStream 

 

4.5.1 Hong Kong REITs  

The REITs regime in Hong Kong was established by the Code on Real Estate 

Investment Trusts in 2003. The Hong Kong REITs regime has a requirement for the 

dividend payout and leverage ratios, and will thus be empirically tested in Chapter 7.2 

and 7.3 to investigate how the incentives of reaching leverage requirement and dividend 

payout requirement influence the EM. 

 

The Hong Kong REIT market has experienced stable development since its 

establishment in 2003. By the end of 2012, there have been 7 REITs listed on the stock 

market of Hong Kong. In 2012, The Hong Kong REITs represented around U.S $17,348 

million market cap equivalent to 2% of the global market cap (EPRA, 2012). Table 4.13 

summarizes the market cap, return, and yield for the top five Hong Kong REITs as at 

the end of 2012. 

 

Table 4.13 Summary of top 5 Hong Kong REITs as at December 2012 

Company Name Mkt Cap (U.S.$Million) One year return 

(%) 

Yield 

(%) 

THE LINK REIT 8,400 15.81 3.82 

HUI XIAN 3,400 9.71 5.91 

CHAMPION REIT 2,400 5.65 6.28 

YUEXIU REAL EST 1,300 33.34 5.22 

REGAL REAL 

ESTATE 

931 14.61 6.55 

Source: EPRA, 2012 

 

Figures 4.23 and 4.24 illustrate how the Hong Kong REIT market was less impacted by 

the 2007 GFC as compared to other REIT markets. The total and average market caps 

recovered rapidly and stably from 2008.  
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Figure 4.23 The average market cap of the Hong Kong REITs from 2005 to 2012 

(U.S.$Million) 

 

Source: DataStream 

 

Figure 4.24 The total market cap of the Hong Kong REITs from 2005 to 2012 

(U.S.$Million) 

 

Source: DataStream 

 

4.5.4 Malaysian REITs 

The Malaysian REIT market was established in 2005. The Malaysian REIT market is 

unique because it includes not only conventional REITs but also Islamic REITs.  These 

Islamic REITs must abide by the Syariah compliance criteria. This section introduces 

the background for both the conventional and Islamic REITs in Malaysia; this study 

will exclude the Islamic REITs because of the unique nature which will potentially 

cause bias in the test results. The regulatory regime of the Malaysia REIT has been 

continuously amended, and the current regime has a requirement for the dividend 
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payout ratio and leverage ratio for all the Malaysian REITs. The conventional 

Malaysian REITs will be empirically tested in Chapter 7.2 and 7.3 to investigate how 

the incentives of reaching the requirements of the maximum leverage ratio and 

minimum dividend payout influence the EM. By the end of 2012, there were 16 

Malaysian REITs listed on the stock market, representing a total market cap of U.S 

$7,488 million(EPRA, 2012). Table 4.14 summarizes the market cap, return and yield 

for the top five Malaysian-REITs as of the end of 2012.  

 

Table 4.14 Summary of top 5 Malaysian-REITs as at December 2012 

Company Name Mkt Cap (U.S.$Million) One year return (%) Yield (%) 

IGB REAL 1,400 - 2.70 

PAVILION REAL 1,300 11.21 4.88 

SUNWAY REIT 1,200 -1.85 3.28 

CAPITAMALLS 

MALAYSIA 

1,000 1.94 5.51 

AXIS REIT 451 29.92 5.26 

Source: EPRA, 2012 

 

Figures 4.25 and 4.26 illustrate how the total and average market cap of Malaysian 

REITs changed from 2005 to 2012. The Malaysian REIT market remained stable from 

2005 to 2010 and was less affected by the 2007 GFC as compared to other REIT 

markets. After 2010, the total and average market caps of the Malaysian REITs 

increased significantly.  
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Figure 4.25 The average market cap of the Malaysian-REITs from 2005 to 2012 

(U.S.$Million) 

 

Source: DataStream 

 

Figure 4.26The total market cap of the Malaysian-REITs from 2005 to 2012 

(U.S.$Million) 

 

Source: DataStream 

 

In conclusion, this chapter introduces market background information for those REIT 

markets that are utilised in the following empirical research. The REITs regulatory 

regimes for these markets will be an analysed and compared in Chapter 7.1 and 

Appendix A.1. Most of these markets have expanded and developed in terms of market 

cap growth despite the fluctuation caused by the 2007 GFC. Table 4.15 summarizes 

how these REIT markets are used in the empirical tests in Chapters 7 and 8. 
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Table 4.15 Summary of sample choices in empirical tests 

To test Markets 

Impact of property portfolio composition New Zealand LPPs 

Impact of security structure choice Australian REITs 

Impact of the 207 Global Financial Crisis U.S. REITs 

The trade-off and persistence of EM U.S. REITs 

Impact of real estate investment entities 

choice 

U.K. REITs 

EM and incentive provided by the 

leverage ratio requirement 

REITs in Singapore, Malaysia, Hong Kong, 

Belgium, The Netherlands and Turkey 

EM and incentive provided by the 

dividend pay-out requirement 

REITs in U.S, U.K, Australia, Japan, France, 

Hong Kong, Singapore, Canada, Belgium, The 

Netherlands, Malaysia and Turkey 

 

The New Zealand LPPs are used to investigate the impact of property portfolio 

composition features on EM as they are one of the few markets where detailed 

information of property portfolio is disclosed. The A-REITs is the largest REIT market 

allows stapled structure, and the observations numbers of stapled and unstapled A-

REITs are roughly equal. Therefore, Australian REITs are analysed to investigate how 

managerial structure choice (stapled or unstapled) influences the EM. The U.S equity 

REITs are used to research how the GFC and EM persistence influences the financial 

disclosure behavior of REITs because the U.S is the most important REIT market and 

the origin of the GFC. The U.K REIT market was established in 2007 which is the year 

of the GFC broke out and the middle of the time span of the database. The U.K REIT 

market is therefore employed to test how the choice of real estate investment entity 

influences EM. Markets with a required maximum leverage ratio were used to 

investigate how the incentives of reaching this leverage requirement influence EM. 

These markets include Singapore, Malaysia, Hong Kong, Belgium, The Netherlands 

and Turkey. Finally, markets with the requirement for minimum dividend payout ratio 

were used to investigate how the incentives of reaching dividend payout requirement 

influence EM. These markets include the U.S, U.K, Australia, Japan, France, Hong 

Kong, Singapore, Canada, Belgium, The Netherlands, Malaysia and Turkey. Chapter 5 

will develop empirical a number of models based on the characteristics of each market 

in order to estimate the EM measurements.  
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Chapter 5. Stage-one Estimations and Summary of Earnings 

Management Measurement 

Chapter.4 described the REIT markets utilised for this research. This chapter follows 

and modifies where necessary, the baseline models developed in Chapter 3 in order to 

estimate the EM measurements for each of the REIT market. A summary of the 

estimated EM measurements is included at the conclusion of this chapter. 

 

5.1 EM measurement estimation for each market          

This section employs the models (3.1.1) to (3.1.11) developed in Chapter 3 to estimate 

various EM measurements for REITs in each market. These models are modified where 

necessary, according to the different characteristics of the data sample for each REIT 

market. Before running the empirical models, the data sample used to estimate the EM 

measurements of REITs in each market will be summarized. The results of running 

these modified models will be presented along with the summary of estimated EM 

measurements in each market.  

 

5.1.1 EM estimation for U.S REITs 

This section follows the models (3.1.1) to (3.1.11) developed in Chapter 3 to estimate 

the EM measurements for the U.S. REITs. These EM measurements include total 

discretionary accrual (DA), current discretionary accrual (DCA), long-term 

discretionary accrual (DLA), abnormal expense (DEXP), abnormal gain(loss) from 

property transaction (GLPS), abnormal revenue(DREV) and abnormal Cost of Goods 

Sold(DCOGS).  In addition to the EM measurements specified in Chapter 3, the 

abnormal Funds from Operation (DFFO) as another measurement of EM for the U.S. 

REITs is also calculated. In the U.S., REITs are required to disclose Funds from 

Operation (FFO) in their financial report. The calculation process of FFO is subject to 

the discretionary judgment of REITs managers. Thus, the REITs’ managers can at their 

discretion influence the value of FFO reported to the public (Vincent, 1999; Zhu et al., 

2010; Anglin et al., 2012). The abnormal FFO is computed as the difference between 
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the actual reported FFO and normal FFO as below (Zhu et al., 2010; Anglin et al., 2012).  

 

Normal FFO≡ NI – EI –DO – GLPS + Depreciation                          (5.1.1)  

 

Where NI is the net income, EI is the Extraordinary Item, DO is the discontinued 

operations, and GLPS is the gain or loss from property sales. The abnormal FFO, which 

equals to the difference between the actual reported FFO and Normal FFO, is another 

EM measurement used for the U.S. REITs. 

 

An unbalanced panel dataset is utilised containing accounting data for 262 U.S. equity 

REITs from 2000 to 2013 to estimate the EM measurements. This data sample was 

downloaded from Datastream. The mortgage and hybrid REITs are excluded because 

they are very different from equity REITs in terms of business operation and market 

performance. After excluding the mortgage and hybrid REITs, a total number of 

observations is reduced to 2112. Table 5.1 exhibits the statistical summary of the 

selected variables that are used to estimate the EM measurements. In this table, the 

average variance within and between groups (REITs) across years are presented, as well 

as overall variance across different observations. “N” indicates the number of 

observations, “n” indicates the number of groups (REITs), and “T-bar” indicates the 

average number of observation, the number of year in this case, for across groups 

(REITs).  

 

Table 5.1 Summary of variables used to estimate EM measurements for U.S-REITs 

(U.S$ thousands) 

Variable  Mean Std. Dev. Min Max Obs 

TA overall -93.36  169.46  -2,155.01  1,090.18  N = 2,015 

 between  125.04  -947.53  113.58  n = 260 

 within  97.84  -1,582.59  938.89  T-bar = 7.75 

       

A overall 2,756.50  4,092.07   0.18  32,586.61  N = 2,039 

 between  3,346.29   0.32  23,613.93  n = 262 

 within  1,746.76  -13,478.70  16,370.02  T-bar = 7.78 
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PPE overall 2,703.33  3,962.62   0.18  32,079.47  N = 1,930 

 between  3,327.84   0.32  23,283.15  n = 257 

 within  1,692.71  -12,862.40  16,702.09  T-bar = 7.51 

       

REV overall 441.58  694.77  -2.75   6,344.29  N =2,018 

 between  587.14   0.00    4,947.00  n = 260 

 within  260.87  -2,279.07   4,804.24  T-bar = 7.76 

       

REC overall 87.93  327.48   0.00     7,191.57  N = 1,993 

 between  225.85   0 .00   2,780.58  n = 260 

 within  233.21  -2,686.41   5,371.49  T-bar = 7.67 

       

CA overall 3.18  13.33   0.00  199.74  N = 2,039 

 between  12.11   0.00    173.49  n = 262 

 within  8.48  -30.89   182.43  T-bar = 7.78 

       

CL overall 22.88  59.41   0.00    999.36  N = 2,039 

 between  40.10   0.00     279.48  n = 262 

 within  37.05  -224.83   759.32  T-bar = 7.78 

       

Cash overall 63.43  196.23   0.00    3,957.72  N = 1,861 

 between  112.96   0.00    862.71  n = 251 

 within  144.21  -576.17   3,158.44  T-bar = 7.41 

       

STDEBT overall 122.23  285.53   0.00  3,654.44  N = 2,034 

 between  307.29   0.00    3,449.37  n = 262 

 within  179.66  -1,164.99   2,847.29  T-bar = 7.76 

       

TCA overall 91.76  289.20  -2,116.73   5,472.71  N = 2,112 

 between  143.44  -171.50   1,152.88  n = 262 

 within  235.95  -2,769.71   4,411.66  T-bar = 8.06 

       

EXP overall 1.71  10.55   0.00    170.60  N = 2,018 

 between  7.97   0.00   65.02  n = 260 

 within  6.43  -63.31   127.85  T-bar = 7.76 

       

Q overall 0.77  0.32   0.31   5.96  N = 1,229 

 between  0.22   0.36   2.61  n = 231 

 within  0.22  -1.21   4.11  T-bar = 5.32 

       

COGS overall 309.60  544.28  -94.87   5,068.76  N = 2,018 

 between  461.24   0.00    4,482.33  n = 260 

 within  216.50  -2,702.01   3,840.07  T-bar = 7.76 

       

GLPS overall -13.10  55.14  -1,189.30   538.30  N = 1,916 
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 between  30.97  -218.97   263.54  n = 259 

 within  45.74  -983.44   261.67  T-bar = 7.40 

       

Depreciation overall 480.90  833.05   0.00    9,068.39  N = 1,680 

 between  674.42   0.00     5,158.56  n = 228 

 within  361.26  -2,800.49   4,390.73  T-bar = 7.37 

       

FFO overall 153.68  261.38  -1,055.10   2,884.92  N = 880 

 between  230.79  -100.38   2,063.08  n = 162 

 within  108.79  -1,207.88   1,074.22  T-bar = 5.43 

 

All the variables summarized in Table 5.1 are measured in the unit of thousands of U.S. 

dollars except for Tobin’s Q (Q) which is the ratio of market value to book value. As 

the table shows, there are 262 groups of observations corresponding to the 262 equity 

REITs included in the database. The total number of observations is 2,039, and the 

average number of observations (years) for each group (REIT) in the database is 7.78. 

Some information is incomplete, resulting in the panel database being unbalanced. The 

standard deviations across and within each REIT (group) are equally significant for 

most variables, for example, for total accrual (TA), the standard deviation between 

groups (REITs) is 125.04, almost the same as the standard deviation within each group 

(REIT across years) which is 97.84. Thus, the individual effect will be considered in 

the EM measurement estimating process. All the variables have been winsorized, and 

possible multicollinearity was tested before running the EM measurement estimating 

models. The estimated models used to estimate EM measurements for the U.S REITs 

are presented in Table 5.2.  

 

Table5.2 EM measurement estimating models for U.S-REITs (t-statistics in the brackets) 

 

Model 

(3.1.2) 

Model 

(3.1.6) 

Model 

(3.1.7) 

Model 

(3.1.8) 

Model 

(3.1.9) 

Model 

(3.1.10) 

Model 

(3.1.11) 

Fixed Fixed Fixed Fixed OLS Random Fixed 

ΔREV/L1.A 0.21*** 2.28*** -0.86*** 0.02* 0.07 1.02*** 0.21*** 

 (11.09) (44.79) (-11.93) (1.94) (1.62) (146.79) (8.53) 

PPE/L1.A -0.07*** -0.36*** 0.12***     

 (-30.59) (-51.3) (13.72)     

REV/L1.A    -0.04*** -0.90  0.99*** 

    (-4.87) (-1.73)  (42.87) 



120 
 

1/L1.A    0.96*** 0.88 0.24*** -0.81*** 

    (120.88) (1.77) (8.44) (-39.4) 

CFO/A  -1.08***      

  (-3.82)      

CFO/L1.A  3.19***      

  (54.96)      

CFO/L2.A  0.59**      

  (3.04)      

Q    0.02*** 0.03 0.02 -0.35** 

    (-4.67) (1.39) (1.23) (-3.22) 

_cons 0.04*** 0.28*** -0.20*** 0.02*** -0.01 0.16*** -0.03** 

 (9.09) (12.20) (-11.70) (5.95) (-0.54) (10.60) (-3.22) 

Number of obs 1656 1424 1656 1047 946 1047 1047 

Number of 

groups 238 213 238 214  214 214 

F test(Wald 

chi) 1394 1133 95.54 4669 1.40 28582 19871 

Prob > F(Wald 

chi) 0.00 0.00 0.00 0.00 0.23 0.00 0.00 

R-squared 0.69 0.76 0.07 0.93 0.34 0.92 0.98 

P for individual 

effects test 0.00 0.00 0.00 0..000 1.00 0.00 0.00 

P for Hausman 

test 0.00 0.00 0.00 0.00  0.43 0.00 

***Significant at 1% level 

**Significant at 5% level 

*Significant at 10% level 

 

According to the individual test and Hausman test in Table 5.2, the OLS estimator is 

used in the model (3.1.9), this estimates the abnormal gain or loss from property 

transactions because the individual test result indicates that the individual effect is not 

significant. A fixed effect estimator is used for the rest of the models except for model 

(3.1.10), according to the results of Hausman test. The estimated EM measurements 

from these models along with abnormal FFO which is computed by equation (5.1.1) 

are presented in Table 5.3.  

 

Table5.3 Summary of EM measurement for the U.S-REITs  

Variable Description Obs Mean Std. 

Dev. 

Min Max 

EM measurements variables 

DA Discretionary Accrual 1,612  0.01 0.14 -2.15 2.03 
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DCA Discretionary current accrual 1,656  3.0E-4 0.55 -14.08 8.21 

DLA Discretionary long-term accrual 1,656  1.0E-3 0.60 -13.14 12.94 

DEXP Abnormal expense 1,047  5.0E-4 0.04 -0.78 0.24 

DGLPS Abnormal gain/loss from 

property sales 

946  2.2E-4 0.03 -0.20 0.78 

DREV Abnormal revenue 1,750  -0.02 0.26 -1.03 7.58 

DCOGS Abnormal cost of goods sold 1,750  1.5E-3 0.13 -2.84 2.58 

DFFO Abnormal Fund from operation 1,612  0.01 0.14 -2.15 2.03 

absDA Absolute value of discretionary 

accrual 

1,612  0.04 0.13 1.2E-4 2.15 

absDCA Absolute value of current 

discretionary accrual 

1,656  0.10 0.54 3.0E-4 14.08 

absDLA Absolute value of long-term 

discretionary accrual 

1,656  0.11 0.59 6.5E-5 13.14 

absDEXP Absolute value of abnormal 

expense 

1,047  0.01 0.04 2.0E-4 0.78 

absDGLPS Absolute value of abnormal 

gain/loss from property sales 

946  0.01 0.03 1.5E-4 0.78 

absDREV Absolute value of abnormal 

revenue 

1,750  0.11 0.24 8.2E-4 7.58 

absDCOGS Absolute value of abnormal cost 

of goods sold 

1,750  0.04 0.13 5.0E-4 2.84 

absDFFO Absolute value of abnormal 

Fund from operation 

815  31.59 48.43 0.00 225.93 

lnabsDA Logarithmic term of absDA 1,612  -4.21 1.31 -10.89 0.77 

lnabsDCA Logarithmic term of absDCA 1,656  -3.28 1.31 -11.24 2.65 

lnabsDLA Logarithmic term of absDLA 1,656  -3.27 1.31 -10.42 2.58 

lnabsDEXP Logarithmic term of 

absDExpense 

1,047  -5.56 1.46 -13.04 -0.25 

lnabsGLPS Logarithmic term of absDGLPS 946  -5.25 1.22 -10.87 -0.25 

lnabsDREV Logarithmic term of absDRev 1,750  -2.63 0.88 -12.17 2.03 

lnabsDCOGS Logarithmic term of absDCOGS 1,750  -3.9 1.2 -10.3 1.0 

lnabsDFFO Logarithmic term of absDFFO 809  2.2 2.9 -36.7 5.4 

Dummy variables are indicating if positive EM measurements value is estimated.  

PTDA Dummy variable =1 if positive 

discretionary accrual is 

estimated 

1,612 0.41 0.49 0 1 

PDCA Dummy variable =1 if positive 

discretionary current accrual is 

estimated 

1,656 0.43 0.49 0 1 

PDLA Dummy variable =1 if positive 

discretionary long-term accrual 

is estimated 

1,656 0.54 0.50 0 1 

PDEXP Dummy variable =1 if positive 

abnormal expense is estimated 

1,047 0.39 0.49 0 1 

PDGLPS Dummy variable =1 if positive 

abnormal gain/loss from 

property sales is estimated 

946 0.43 0.50 0 1 

PDREV Dummy variable =1 if positive 

abnormal revenue  is estimated 

1,750 0.20 0.39 0 1 
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PDCOGS Dummy variable =1 if positive 

abnormal cost of goods sold is 

estimated 

1,750 0.42 0.49 0 1 

PDFFO Dummy variable =1 if positive 

FFO is estimated 

815 0.70 0.46 0 1 

 

The means of all estimated EM measurements as shown in Table 5.3 are all very close 

to 0. This is consistent with the definition and reversal effect of EM. The use of EM 

strategies can only influence the disclosed financial information rather than to affect 

the economic performance of REITs or add value. The accumulated effects of using a 

certain type of EM strategy could be either positive or negative in different periods, and 

should be normalized in the long-term. The mean of each type of EM measurement 

across time should be close to 0. Chapters 6 and 7 will analyze the magnitude of using 

various EM approaches. The absolute terms of various EM measurements are also 

generated and summarised in this Table 5.3. The standard deviation for the EM 

measurements is close to the standard deviation of their absolute value. The absolute 

value of EM measurements contains the information of the fluctuation of EM 

measurements over time, and thus, this method is appropriate to use to analyze this 

database within the market context. The value and variation are very small for all the 

EM measurements in absolute terms. Absolute values are generated in the logarithmic 

terms of various EM measurements in order to capture the impact of various factors on 

EM measurements as a percentage to improve the estimation. Dummy variables are 

generated indicating the direction (positive or negative) of the various EM 

measurements. Based on the statistics of these dummy variables, a negative value is 

more likely to be estimated for most of the EM measurements except for long-term 

discretionary accrual and abnormal FFO. 

 

5.1.2 EM estimation for Australian REITs 

This section estimates the various EM measurements for REITs in Australia (A-REITs). 

The following modifications need to be made for EM measurements selection and 

baseline models developed in Chapter 3 according to characteristics of database and 

market conditions of the A-REIT market. Firstly, relevant data for the calculation of 
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current accrual is not available, so the current discretionary accrual (DCA) which is an 

Accrual EM measurement is not estimated and researched for the A-REITs. The long-

term accrual cannot be calculated because of the absence of current accrual. The long-

term discretionary accrual (DLA) which is another Accrual EM cannot be estimated. 

Secondly, this research uses the change of Investment Property to replace the Gain or 

Loss from Property Transactions utilised in previous literature (Roychowdhury, 2006; 

Cohen al., 2008; Cohen and Zarowin, 2010). There are two reasons for the replacement: 

the first reason is that information relating Gain or Loss from Property Transactions is 

not available in the database for A-REITs. More importantly, “Investment Property” in 

the A-REITs context is defined as an individual valuation of fixed tangible asset at the 

end of accounting periods. Therefore, the fluctuation of the value of Investment 

Property compared to last period can be viewed as the proxy for the results of combined 

outcome from property transaction, development and evaluation activities that are 

associated with discretionary judgments. Therefore, the abnormal variation of 

Investment Property change, which cannot be explained by fundamental operating 

performance of LPPs will be estimated as a measurement of real EM through property 

transaction, development, and evaluation.   

 

The EM measurements for A-REITs include Discretionary Accrual (DA), Abnormal 

General Expense (DEXP), Abnormal Change Of Investment Property (DCIP), 

Abnormal Revenue (DREV) and Abnormal Cost Of Goods Sold (DCOGS). In these 

measurements,  Discretionary Accrual (DA) is estimated by models (3.1.1) to (3.1.3), 

Abnormal General Expense (DEXP) is estimated by model (3.1.8), and  Abnormal 

Revenue (DREV) and Abnormal Cost Of Goods Sold (DCOGS) are estimated by 

models (3.110) and (3.1.11). These models are all developed in Chapter 3. The 

Abnormal Change of Investment Property (DCIP) is estimated by the model (5.1.2) 

which is developed from the model (3.1.9) by replacing the Gain (Loss) from Asset 

Transactions (GLPS) with Change of Investment Property (CIP). 

 

CIPi,t/Ai,t-1 =αo + β 1×(1/ Ai,t-1) +β2×REVi,t/ Ai,t-1 +β3×ΔREVi,t/ Ai,t-1 + β4×Qi,t +εi,t  (5.1.2)  
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In equation (5.1.2), the abnormal Change of Investment Property (DCIP) is measured 

by the error term, which cannot be explained by the fundamental conditions of A-REITs. 

DCIP is regarded as the measurement for the type of Real EM approach through 

discretionary conducting property transactions.  

 

The above empirical models will run on an unbalanced panel database containing 

financial data of all the A-REITs from 2000 to 2013 to estimate the EM measurements.  

The database is downloaded from DataStream. The total number of REITs in the 

database is 45, and the total observations number is 391. Table 5.4 summarizes this 

database. 

 

Table5.4 Summary of variables used to estimate EM measurements for A-REITs 

(U.S$ thousands) 

Variable  Mean Std. Dev. Min Max Obs 

TA overall -11,169   381,092  -3,457,256   3,063,313  N = 390 

 between   79,275  -183,261   345,777  n = 45 

 within   375,340  -3,704,418   2,816,151  T-bar = 8.67 

       

REV overall  281,235   539,732   26   4,138,943  N = 390 

 between   472,672   3,250   2,695,455  n = 45 

 within   215,017  -1,247,676   1,724,723  T-bar = 8.67 

       

A overall 2,724,677  5,914,815   463   48,900,000  N = 390 

 between  5,785,999   13,228   35,700,000  n = 45 

 within  1,674,616  -7,147,624   16,000,000  T-bar = 8.67 

       

PPE overall 1,291,680  3,790,298   -     41,400,000  N =390 

 between  2,741,546   -     17,300,000  n = 45 

 within  2,687,729  -15,800,000   25,400,000  T-bar = 8.67 

       

REC overall  66,451   153,015   -     1,562,086  N = 390 

 between   118,391   278   620,176  n = 45 

 within   94,777  -367,039   1,008,362  T-bar = 8.67 

       

MK  overall 1,741,022  3,930,548   -     32,100,000  N = 378 

 between  3,797,394   -     23,300,000  n = 45 

 within  1,080,201  -3,189,829   10,500,000  T-bar = 8.4 
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TL overall 1,150,380  2,916,696   200   27,000,000  N = 390 

 between  2,782,461   2,111   18,400,000  n = 45 

 within   824,909  -5,342,864   9,782,565  T-bar = 8.67 

       

Q overall  1.02   0.50   0.23   7.48  N = 378 

 between   0.22   0.63   2.00  n = 45 

 within   0.43  -0.32   6.49  T-bar = 8.4 

       

CIP overall -24,434  1,233,951  -13,000,000   8,398,192  N = 345 

 between   148,021  -635,300   329,803  n = 43 

 within  1,225,933  -12,900,000   8,592,166  T-bar = 8.02 

       

COGS overall  132,884   284,601   -     2,413,976  N = 373 

 between   217,664   -     979,590  n = 45 

 within   143,536  -475,738   1,567,270  T-bar = 8.30 

       

EXP overall  64,018   219,552  -2,252,591   1,578,217  N = 359 

 between   75,136  -6,405   289,597  n = 45 

 within   205,219  -2,389,125   1,441,683  T-bar = 7.98 

  

All the variables in the database are measured in the unit of Thousands U.S. dollars 

except for Tobin’s Q (Q) which is the ratio of market value to the book value of A-

REITs. As Table 5.3 shows, there are 45 A-REITs included in the panel database for A-

REITs, and the number of average years of each A-REIT is 8.67, the number of total 

observations is 390. The average variation (standard deviation) between individual A-

REIT is equally important to variation within individual A-REIT for most of the 

variables, except for Total Asset (A), Market Cap (MKC) and Expense (EXP) for which 

the variation between individual is much higher than within individual. This suggests 

that individual effects exist and need to be taken care of in regression analysis. Before 

running regression models, all the variables have been winsorized, and multicollinearity 

has been tested. The results of running EM estimating regression models are presented 

in Table 5.5. 

 

Table 5.5 EM measurements estimating models for A-REITs (t-statistics in the brackets) 

 Model 

(3.1.2) 

OLS 

Model   (3.1.8) 

Random  

Model 

(5.1.2) 

OLS 

Model (3.1.10) 

Random  

Model 

(3.1.11) 

Fixed  

Independent variables TA EXP CIP REV COGS 
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ΔREV -4.0E-03 0.03 2.15*** 1.00*** -0.14*** 

 (-0.08) (0.87) (7.07) (24.72) (-4.67) 

PPE 0.04*** 0.01    

 (-3.98) (1.86)    

REV  0.11*** -0.45**  0.80*** 

  (4.16) (-2.21)  (30.94) 

1/A  78.11*** 302.64** 178.10*** -29.58** 

  (6.58) (2.18) (6.20) (-2.31) 

Q  -1.0E-3 0.01 0.09*** -0.04*** 

  (-0.09) (0.07) (6.35) (-5.03) 

_cons -0.04*** 0.02** 0.10 0.02 -0.01 

 (-4.41) (2.17) (1.50) (1.22) (-1.83) 

Number of obs 345 313 338 338 326 

Number of groups 42 42 42 43 43 

F test 8.73   22.61   701.62 

Prob > F 0.00   0.00   0.00 

Wald chi2(5)   262.27   861.85   

Prob > chi2   0.00   0.00   

Adj R-squared 0.04 0.39 0.20 0.68 0.90 

Prob > F(Individual 

effect test) 
0.63 0.00 0.87 0.00 0.00 

Prob>chi2(Hausman 

test) 
  

0.18 
  

0.68 0.02 

***Significant at 1% level 

**Significant at 5% level 

*Significant at 10% level 

 

As the Table 5.5 shows, that the “Prob > F” values for this individual effect test  are 

higher than 0. Thus, the individual effect is not significant for Models (3.1.2) and (5.1.2). 

The OLS estimator should be chosen for them. The individual effect is significant for 

the rest of the equations, so fixed effect or random effect estimator should be used for 

them. The results from Hausman test indicate that models (3.1.8) and (3.1.10) should 

choose random effect estimator and model (3.1.11) should choose fixed effect estimator. 

The estimated EM measurements by using these equations above are summarized in 

Table 5.6. 

 

Table 5.6 Summary of EM measurements for Australian REITs 

Variable Variables Description Obs Mean Std. 

Dev. 

Min Max 

EM measurements variables 
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DA Discretionary Accrual scaled by total 

asset  in last accounting period 

345 1.2E-3 0.09 -0.41 0.24 

DCIVP Discretionary change of investment 

property scaled by total asset  in last 

accounting period 

338 3.4E-4 0.38 -1.37 1.88 

DEXP Discretionary expense scaled by total 

asset  in last accounting period 

313 -4.0E-4 0.04 -0.10 0.30 

DREV Discretionary revenue scaled by total 

asset  in last accounting period 

338 5.5E-4 0.10 -0.35 0.57 

DCOGS Discretionary Cost of Goods Sold 

scaled by total asset  in last accounting 

period 

326 1.5E-3 0.04 -0.37 0.17 

Absolute value of EM measurements variables in Logarithmic term 

LnabsDA Absolute value of DA Logarithmic 

term 

345 -3.30 1.24 -8.27 -0.89 

LnabsDCIP Absolute value of DCIVP  in 

Logarithmic term 

338 -2.07 1.21 -7.37 0.63 

LnabsDEXP Absolute value of DEXP in 

Logarithmic term 

313 -4.28 1.16 -10.46 -1.22 

LnabsDREV Absolute value of DREV in 

Logarithmic term 

338 -3.49 1.25 -11.32 -0.56 

LnabsDCOGS Absolute value of DCOGS in 

Logarithmic term 

326 -4.35 1.24 -11.32 -1.05 

Dummy variables are indicating if positive EM measurements value is estimated. 

DPDA Dummy variable =1 if positive 

discretionary accrual is estimated 

345 0.52 0.50 0 1 

DPDCIP Dummy variable =1 if positive 

discretionary change of investment 

property is estimated 

338 0.45 0.50 0 1 

DPDEXP Dummy variable =1 if positive 

discretionary expense is estimated 

313 0.37 0.49 0 1 

DPDREV Dummy variable =1 if positive 

discretionary revenue is estimated 

338 0.29 0.45 0 1 

DPDCOGS Dummy variable =1 if positive 

discretionary Cost of Goods sold is 

estimated 

326 0.56 0.50 0 1 

 

As the Table 5.6 shows, the means of all estimated EM measurements are very close to 

0. This result is similar to that of the U.S REITs and consistent with the definition and 

reversal effect of EM. The absolute values of various EM measurements are calculated 

to measure the magnitude of using EM strategies. The logarithmic term of absolute 

value of all the EM measurements is calculated to improve the estimation outcome and 

capture the change in percentage term. Dummy variables generated indicates if the 

positive value of various EM measurements is observed when the direction (positive or 

negative) of using various EM approaches is investigated. Table 5.6 shows that a 
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positive value is more likely to be observed for discretionary accrual and abnormal cost 

of goods sold. Abnormal negative changes of investment property, general expense and 

revenue are more likely to be generated than positive ones. 

 

5.1.3 EM estimation for New Zealand Listed Property Portfolios  

This section estimates the EM measurements for the New Zealand Listed Property 

Portfolios which are the equivalent of REITs. For the same reasons as to A-REITs, the 

Change of Investment Property is used to replace Gain or Loss from Asset transaction 

to estimate real EM through the discretionary management of property transaction. The 

EM measurements for NZ-LPPs include Total Discretionary Accrual (DA), 

Discretionary Current Accrual (DCA), Long-Term Discretionary Accrual (DLA), 

Abnormal Expense (DEXP), Abnormal Change Of Investment Property (DCIP), 

Abnormal Revenue (DREV) and Abnormal Cost Of Goods Sold (DCOGS). Models 

(3.1.1) to (3.1.7) developed in Chapter 3 estimate the DA, DCA, and DLA. Model (3.1.8) 

in Chapter 3 estimates the DEXP, and models (3.10) and (3.11) estimate the DREV and 

DCOGS. Model (5.1.2) estimates the DCIP.  

 

The data sample that is used to estimate the EM measurements for NZ-LPPs is 

downloaded from DataStream. Table 5.7 provides a statistical summary of this data 

sample.  

 

Table 5.7 Summary of variables used to estimate EM measurements for NZ-LPPs 

(U.S$ thousands) 

TA overall -26.82   50.80  -237.48   10.16  N = 103 

 between   28.62  -78.27  -2.78  n =  9 

 within   42.40  -186.02   61.62  T-bar = 11.44 

       

A overall  702.11   591.22   102.40   2,159.70  N = 103 

 between   497.07   117.86   1,600.23  n =  9 

 within   349.23  -136.36   1,708.42  T-bar = 11.44 

       

REV overall  53.65   68.01  -168.75   367.89  N =  103 

 between   36.01   8.80   107.17  n =  9 
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 within   58.86  -202.69   333.95  T-bar = 11.44 

       

PPE overall  694.07   571.48   30.53   2,060.58  N = 75 

 between   435.39   119.91   1,464.15  n =  9 

 within   366.50  -194.88   1,524.68  T-bar = 8.33 

       

ΔREC overall  0.64   12.14  -47.21   64.59  N =  94 

 between   1.09  -0.43   3.07  n =  9 

 within   12.10  -47.92   63.88  T-bar = 10.44 

       

ΔCA overall -0.25   46.28  -230.08   214.55  N = 94 

 between   3.48  -7.95   4.29  n = 9 

 within   46.17  -228.95   215.68  T-bar = 10.44 

       

ΔCL   overall  0.38   81.11  -382.45   389.43  N = 94 

 between   3.70  -9.34   3.15  n = 9 

 within   81.07  -383.29   391.35  T-bar = 10.44 

       

ΔCash     overall  0.17   14.56  -50.77   114.95  N = 88 

 between   0.72  -1.68   0.93  n = 9 

 within   14.55  -51.53   114.20  T-bar = 9.78 

       

ΔSTDEBT overall  15.79   105.19  -100.00   389.07  N = 28 

 between   140.11  -48.22   362.68  n =  7 

 within   76.55  -110.49   366.15  T = 4 

       

CA overall  3.91   74.35  -272.44   386.21  N =  94 

 between   14.09  -17.25   30.96  n =  9 

 within   73.13  -251.28   359.16  T-bar = 10.44 

       

LA overall -33.12   94.33  -487.55   269.62  N = 94 

 between   33.75  -104.78  -1.27  n =  9 

 within   88.26  -415.88   291.15  T-bar = 10.44 

       

EXP overall  33.32   32.10   3.26   138.37  N = 103 

 between   22.93   6.88   71.41  n =  9 

 within   23.42  -18.94   100.27  T-bar = 11.44 

       

Q overall  0.59   0.19   0.23   1.16  N = 75 

 between   0.16   0.30   0.78  n =   9 

 within   0.13   0.33   1.04  T-bar = 8.33 

       

IVP overall  55.00   206.34  -769.38   1,167.32  N= 93 

 between   56.81  -15.76   150.21  n =9 

 within   198.90  -798.28   1,138.41  T-bar =10.33 



130 
 

       

COGS overall  

14,110.04  

 

14,978.55  

 99.00   60,112.00  N =  83 

 between  10,859.65   1,187.25   31,529.69  n =  9 

 within   9,998.86  -11,365.66   42,692.34  T-bar = 9.22 

 

Table 5.7 shows 9 NZ- LPPs and the 103 observations included in the database. All the 

variables in the table are measured in the unit of Thousands U.S. dollars except for 

Tobin’s Q (Q) which is the ratio of market value to the book value of A-REITs. The 

table indicates that variation within individual (variation of an individual LPP in a 

different year) is equal to or larger than that between individuals for most of the 

variables. This fixed effect may be significant for NZ-LPPs and should be tested. All 

the variables have been winsorized, and the possible multicollinearity problem was 

tested before running the EM measurement estimating models before running 

regression models. The results of running EM estimating regression models are 

presented in Table 5. 8. 

 

Table 5.8 EM measurements estimating models for NZ-LPPs (t-statistics in the brackets) 

 Model 

(3.1.2) 

Model 

(3.1.7)        

Model  

(3.1.8) 

Model  

(5.1.2) 

Model 

(3.1.10) 

Model 

(3.1.11) 

OLS OLS Fixed  OLS OLS Fixed  

ΔREV/L1.A -0.04 -0.25 0.02 -1.00 0.55*** 0.01 

 (-0.69) (-1.15 ) (0.58) (-1.45) (8.26) (0.69) 

PPE/L1.A -0.06** -0.04     

 (-3.00) (-0.51)     

1/L1.A   -2.82 -29.09 -0.41 -1.88 

   (-1.54) (-1.85) (-0.19) (-1.81) 

REV/L1.A   0.038 2.27**  0.02 

   (0.94) (2.59)  (0.92) 

Q   -2.00E-3 0.15 0.12*** -0.01 

   (-0.16) (0.67) (4.42) (-0.85) 

_cons 0.03 -4.00E-3 0.05*** -0.13 0.02 0.03*** 

 (1.37) (-0.05) (6.22) (-1.00) (0.87) (5.31) 

Number of obs 70 70 75 75 75 74 

Number of groups   9   9 

F test 5.12 0.90 1.60 4.09 37.31 1.74 

Prob > F 0.01 0.41 0.19 0.01 0.00 0.16 

R-squared 0.13 0.03 0.04 0.19 0.61 0.04 

Adj R-squared 0.11 -3.2E-3  0.14 0.60  
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P for individual effects 

test 

0.20 0.94 1.3E-3 0.67 0.27 0.00 

P for Hausman test   2.5E-3   0.01 

***Significant at 1% level 

**Significant at 5% level 

*Significant at 10% level 

 

Table 5.8 shows models (3.1.8) and (3.1.11) choose fixed effect estimator, and all the 

others choose OLS estimators. The selection of models follows the results of the 

individual test and Hausman test. Table 5.9 presents the estimated EM measurements. 

 

Table 5.9 Summary of EM measurements for NZ-LPPs 

Variable Variables Description Obs Mean Std. 

Dev 

Min Max 

EM measurements variables 

DA Discretionary Accrual scaled by 

total asset in last accounting period 

70 -2.5E-4 0.04 -0.13 0.06 

DLA Discretionary long-term accrual 

scaled by total asset in last 

accounting period 

70 1.5E-3 0.14 -0.36 0.33 

DCA Discretionary current accrual scaled 

by total asset in last accounting 

period 

70 6.7E-4 0.13 -0.33 0.38 

DCIVP Discretionary change of investment 

property scaled by total asset in last 

accounting period 

75 3.2E-3 0.32 -1.19 1.01 

DEXP Discretionary expense scaled by 

total asset in last accounting period 

75 2.5E-3 0.02 -0.03 0.05 

DREV Discretionary revenue scaled by 

total asset in last accounting period 

75 7.4E-4 0.04 -0.13 0.13 

DCOGS Discretionary Cost of Goods Sold 

scaled by total asset in last 

accounting period 

74 6.4E-4 0.01 -0.02 0.04 

Absolute value of EM measurements variables in Logarithmic term 

LnabsDA Absolute value of DA in 

Logarithmic term 

70 -3.87 1.02 -6.64 -2.01 

LnabsDLA Absolute value of DLA in 

Logarithmic term 

70 -3.24 1.35 -6.69 -0.97 

LnabsDCA Absolute value of DCA in 

Logarithmic term 

70 -3.13 1.44 -8.19 -1.02 

LnabsDCIP Absolute value of DCIVP in 

Logarithmic term 

75 -2.58 1.45 -7.47 0.22 

LnabsDEXP Absolute value of DEXP in 

Logarithmic term 

75 -4.89 1.19 -7.78 -2.93 

LnabsDREV Absolute value of DREV in 

Logarithmic term 

75 -4.04 1.12 -7.19 -2.01 
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LnabsDCOGS Absolute value of DCOGS in 

Logarithmic term 

74 -5.15 1.08 -9.32 -3.18 

Dummy variables are indicating if positive EM measurements value is estimated. 

DPDA Dummy variable =1 if positive 

discretionary accrual is estimated 

70 0.59 0.50 0 1 

DPDLA Dummy variable =1 if positive 

discretionary long-term accrual is 

estimated 

70 0.40 0.49 0 1 

DPDCA Dummy variable =1 if positive 

discretionary current accrual is 

estimated 

70 0.63 0.49 0 1 

DPDCIP Dummy variable =1 if positive 

discretionary change of investment 

property is estimated 

75 0.45 0.50 0 1 

DPDEXP Dummy variable =1 if positive 

discretionary expense is estimated 

75 0.48 0.50 0 1 

DPDREV Dummy variable =1 if positive 

discretionary revenue is estimated 

75 0.41 0.50 0 1 

DPDCOGS Dummy variable =1 if positive 

discretionary Cost of Goods sold is 

estimated 

74 0.41 0.50 0 1 

 

As Table 5.9 shows, the means of all estimated EM measurements are very close to 0. 

This phenomenon is similar to other REIT markets such as the U.S and Australia and 

consistent with the definition and reversal effect of EM. The absolute values of various 

EM measurements are calculated to measure the magnitude of using EM strategies. The 

logarithmic term of absolute value of all the EM measurements is calculated to improve 

the estimation outcome and capture the change in percentage term. The dummy 

variables were generated indicating if the positive value of various EM measurements 

is observed when the direction (positive or negative) of using various EM approaches 

is investigated. In Table 5.9, a positive value is more likely to be observed for most of 

the EM measurements except for discretionary accrual and current discretionary accrual. 

 

5.1.4 EM estimation for Canadian REITs  

This section estimates EM measurements of Canadian REITs and summarizes the 

estimated EM measurements. The models for EM measurements estimation are almost 

the same as the models used for the U.S REITs EM estimation, except that abnormal 

FFO is not estimated as an EM measurement for Canadian REITs. These EM 

measurements include Total Discretionary Accrual (DA), Discretionary Current 
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Accrual (DCA), Long-Term Discretionary Accrual (DLA), Abnormal Expense (DEXP), 

Abnormal Gain(Loss) From Property Transaction (GLPS), Abnormal Revenue (DREV) 

and Abnormal Cost Of Goods Sold (DCOGS). The models used to estimate these EM 

measurements are models (3.1.1) to (3.1.11) in Chapter 3. 

 

These models will be used to regress on an unbalanced database containing accounting 

data for all the Canadian REITs from 2000 to 2013. The data sample from the 

DataStream is utilised for this study. The total number of observations is 288, and the 

number of Canadian REITs included in this database is 38. Table 5.10 presents the 

summary of the data sample used to estimate the EM measurements. 

 

Table5.10 Summary of variables that are used to estimate EM measurements for 

Canadian REITs (U.S$ thousands) 

Variable  Mean Std. Dev. Min Max Obs 

       

TA overall -15.60   130.59  -445.99   1,090.18  N =     277 

 between   38.13  -135.77   57.92  n =      36 

 within   123.91  -350.42   1,016.65  T-bar = 7.69 

       

A overall 1,731.80   1,810.83   0.31  12,943.00  N =     288 

 between   1,252.10   14.33   5,542.87  n =      38 

 within   1,198.63  -1,517.34   9,131.94  T-bar = 7.58 

       

PPE overall 1,688.50   1,774.65   0.31  12,943.00  N =     278 

 between   1,229.34   14.33   5,525.87  n =      37 

 within   1,163.02  -1,422.86   9,105.63  T-bar = 7.51 

       

REV overall  256.19   255.47   0.01   2,041.00  N =     279 

 between   196.63   1.67   788.23  n =      36 

 within   151.08  -195.21   1,508.96  T-bar = 7.75 

       

REC overall  41.35   67.36   0.00   315.50  N =     281 

 between   45.04   0.04   183.49  n =      38 

 within   42.27  -83.34   250.91  T-bar = 7.39 

       

CA overall  5.24   17.33   0.00    199.74  N =     288 

 between   5.99   0.00    24.63  n =      38 

 within   16.02  -18.76   184.48  T-bar = 7.58 
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CL overall  13.16   25.57   0.00    141.60  N =     288 

 between   12.88   0.00    52.73  n =      38 

 within   21.18  -39.57   133.09  T-bar = 7.58 

       

Cash overall  31.92   71.46   0.00  667.00  N =     278 

 between   40.85   0.60   155.52  n =      38 

 within   57.07  -112.40   543.40  T-bar = 7.32 

       

STDEBT overall  101.94   132.30   0.00    839.92  N =     288 

 between   79.17   0.00    297.81  n =      38 

 within   101.30  -128.13   679.53  T-bar = 7.58 

       

TCA overall  12.45   106.79  -724.43   500.24  N =     249 

 between   18.81  -44.88   65.79  n =      33 

 within   105.20  -717.87   506.79  T-bar = 7.55 

       

LA overall -28.88   172.95  -946.23   910.15  N =     248 

 between   44.26  -173.68   45.88  n =      33 

 within   166.83  -848.60   854.70  T-bar = 7.52 

       

EXP overall  4.36   14.87   0.00    98.51  N =     248 

 between   11.84   0.00     62.99  n =      33 

 within   7.70  -58.63   39.88  T-bar = 7.52 

       

Q overall  1.09   0.20   0.56   1.98  N =     211 

 between   0.13   0.85   1.39  n =      36 

 within   0.15   0.68   1.80  T-bar = 5.86 

       

GLPS overall -2.54   12.75  -118.29   18.28  N =     276 

 between   5.19  -21.88   2.84  n =      36 

 within   11.24  -99.51   19.98  T-bar = 7.67 

       

COGS overall  149.12   162.08  -94.87   869.11  N =     279 

 between   130.44   0.21   515.02  n =      36 

 within   91.90  -247.55   503.21  T-bar = 7.75 

 

Table 5.10 shows that 38 groups of observations corresponding to 38 Canadian REITs 

are included in the database. All the variables in the database are measured in the unit 

of Thousands U.S. dollars except for Tobin’s Q (Q) which is the ratio of market value 

to the book value. The standard deviations across and within each REIT (group) are 

equally important for most of the variables, indicating the potential individual effect. 

Moreover, all the variables have been winsorized, and multicollinearity has been tested 
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before running the EM measurement estimating models. Then estimated models used 

to estimate EM measurements for the Canadian REITs are presented in the Table 5.11.  

 

Table5.11 EM measurement estimating models for Canadian REITs (t-statistics in the 

brackets) 

 Model 

(3.1.2) 

Model 

(3.1.6)        

Model 

(3.1.7) 

Model 

(3.1.8) 

Model 

(3.1.9) 

Model 

(3.1.10) 

Model 

(3.1.11) 

OLS OLS OLS Fixed OLS Random  Random  

ΔREV/L1.A -0.27*** -1.47*** 1.17*** 0.01 -0.01 0.78*** -0.31*** 

 (-3.37) (-7.47) (6.15) (0.76) (-0.86) (20.84) (-6.63) 

PPE/L1.A -0.01* 0.18*** -0.19***     

 (-1.88) (15.85) (-20.84)     

REV/L1.A    0.02 -0.01  1.01*** 

    (1.18) (-1.26)  (21.03) 

1/L1.A    -0.21*** 0.11*** 1.00*** -0.58 

    (-5.32) (5.21) (5.36) (-3.91) 

CFO/A  -0.02      

  (-0.03)      

CFO/L1.A  -0.70      

  (-1.1)      

Q    -0.01** 3.0E-

3** 

0.01 2.00E-3 

    (-2.96) (2.47) (0.86) (0.17) 

_cons -4.00E-3 -0.14*** 0.17*** 3.0E-3 -2.0E-3 0.14*** -0.06*** 

 (-0.76) (-5.65) (13.34) (1.02) (-1.32) (7.59) (-4.63) 

Number of obs 232 231 232 167 139 173 173 

Number of groups    28  29 29 

F test(Wald chi) 35.55 156.38 376.27 21.26 8.46 1232.19 1198.59 

Prob > F(Wald chi) 1.2E-4 2.0E-4 5.7E-5 2.0E-3 3.4E-4 1.3E-5 3.7E-3 

R-squared 0.24 0.73 0.77 0.35 0.20 0.70 0.88 

P for individual 

effects test 

0.11 0.90 0.84 2.0E-3 0.47 7.5E-5 2.7E-3 

P for Hausman test    0.00  0.93 0.01 

***Significant at 1% level 

**Significant at 5% level 

*Significant at 10% level 

 

Table 5.11 shows, the individual effect, is not significant for models (3.1.2), (3.1.6), (3.1.7) and 

(3.1.9). Because of this, OLS estimator is chosen for these models. The Random effect estimator 

is selected for models (3.1.10) and (3.1.11) while the fixed effect estimator is selected for 
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equation (3.1.8) according to the Hausman test results. The estimated EM measurements are 

summarized in Table 5.12. 

 

Table 5.12 Summary of EM measurement 

Variable Description Obs Mean Std. 

Dev. 

Min Max 

EM measurements variables 

DA Discretionary Accrual 224 -2.6E-3  0.06  -0.31   0.49  

DCA Discretionary current accrual 231 6.3E-5  0.14  -0.84   1.01  

DLA Discretionary long-term accrual 232 3.5E-4  0.14  -0.87   0.69  

DEXP Abnormal expense 167 1.4E-4  0.01  -0.02   0.04  

DGLPS Abnormal gain/loss from 

property sales 

139 1.4E-3  0.00  -0.01   0.03  

DREV Abnormal revenue 173 2.3E-3  0.06  -0.11   0.25  

DCOGS Abnormal cost of goods sold 173 4.3E-4  0.03  -0.08   0.07  

absDA Absolute value of discretionary 

accrual 

224 0.04   0.05  3.1E-4  0.49  

absDCA Absolute value of current 

discretionary accrual 

231 0.08   0.12  6.3E-5  1.01  

absDLA Absolute value of long-term 

discretionary accrual 

232 0.09   0.11  1.3E-3  0.87  

absDEXP Absolute value of abnormal 

expense 

167 4.4E-3  0.01  2.5E-4  0.04  

absDGLPS Absolute value of abnormal 

gain/loss from property sales 

139 1.7E-3 3.0E-3 3.6E-4  0.03  

absDREV Absolute value of abnormal 

revenue 

173  0.04   0.04  4.5E-4  0.25  

absDCOGS Absolute value of abnormal cost 

of goods sold 

173  0.02   0.02  6.4E-4  0.08  

lnabsDA Logarithmic term of absDA 224 -3.72   0.97  -7.97  -0.72  

lnabsDCA Logarithmic term of absDCA 231 -3.27   1.35  -7.81   0.01  

lnabsDLA Logarithmic term of absDLA 232 -3.00   1.12  -7.01  -0.14  

lnDEXP Logarithmic term of absDEXP 167 -6.43   1.45  -13.62  -3.30  

lnabsGLPS Logarithmic term of absDGLPS 139 -7.14   1.06  -10.27  -3.67  

lnabsDREV Logarithmic term of absDREV 173 -4.06   1.57  -11.07  -1.40  

lnabsDCOGS Logarithmic term of absDCOGS 173 -4.25   1.17  -8.52  -2.56  

Dummy variables are indicating if positive EM measurements value is estimated.  

PTDA Dummy variable =1 if positive 

discretionary accrual is estimated 

224 0.353 0.479 0 1 

PDCA Dummy variable =1 if positive 

discretionary current accrual is 

estimated 

231 0.511 0.501 0 1 

PDLA Dummy variable =1 if positive 

discretionary long-term accrual is 

estimated 

232 0.478 0.501 0 1 

PDEXP Dummy variable =1 if positive 167 0.257 0.439 0 1 
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abnormal expense is estimated 

PDGLPS Dummy variable =1 if positive 

abnormal gain/loss from property 

sales is estimated 

139 0.273 0.447 0 1 

PDREV Dummy variable =1 if positive 

abnormal revenue  is estimated 

173 0.393 0.490 0 1 

PDCOGS Dummy variable =1 if positive 

abnormal cost of goods sold is 

estimated 

173 0.480 0.501 0 1 

 

Table 5.11 shows the means of all estimated EM measurements in the original term are 

all very close to 0. This is similar to the other REIT markets mentioned before and 

consistent with the definition and reversal effect of EM. The values and variations are 

very low for all EM measurements in absolute term. The logarithmic term of absolute 

value of all the EM measurements is calculated to improve the estimation outcome and 

capture the change in percentage term. Dummy variables are also generated indicating 

if the positive value of various EM measurements is observed when the direction 

(positive or negative) of using various EM approaches is investigated. Table 5.12 shows 

that a negative value is more likely to be observed for most of the EM measurements 

except for the current discretionary accrual.  

 

5.1.5 EM estimation for U.K REITs  

This section estimates the EM measurements for the U.K REITs. Following 

modifications will be made for the EM measurements selection presented in Chapter 3. 

The current discretionary accrual and long-term discretionary accrual as two 

measurements of accrual EM are not estimated for the U.K REITs because the relevant 

data which is to compute current accrual is not available. The EM measurements will 

be estimated for the U.K REITs include Discretionary Accrual (DA), Abnormal 

General Expense (DEXP), Abnormal Gain Or Loss From Property Transactions 

(DGLPS), Abnormal Revenue (DREV) and Abnormal Cost Of Goods Sold (DCOGS). 

In these measurements, Discretionary Accrual (DA) is estimated by models (3.1.1) to 

(3.1.3), Abnormal General Expense (DEXP) is estimated by model (3.1.8), Abnormal 

Gain Or Loss From Property Transactions (DGLPS) is estimated by model (3.1.9), 
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Abnormal Revenue (DREV) and Abnormal Cost Of Goods Sold (DCOGS) are 

estimated by models (3.110) and (3.1.11). These models are all developed in Chapter 3. 

 

This research employs a database containing accounting information for all the U.K 

REITs from 2007 to 2013 to estimate the EM measurements. The total number of U.K 

REITs is 20, and the total observations number is 116. The table below presents the 

variables that are used to estimate the EM measurements. 

 

Table 5.13 Summary of variables used to estimate EM measurements for U.K-REITs 

(U.S$ thousands) 

Variable  Mean Std. Dev. Min Max Obs 

TA overall -56,504   830,163  -5,288,800   3,099,300  N = 116 

 between   120,463  -420,883   59,971  n =  20 

 within   821,376  -5,255,775   3,132,325  T-bar = 5.8 

       

A overall 2,816,498   3,990,851   33,335  19,000,000  N = 116 

 between   3,699,631   37,868  13,000,000  n =   20 

 within   1,191,801  -440,644   9,273,641  T-bar = 5.8 

       

REV overall  176,789   283,846  -34,300   1,600,000  N = 116 

 between   256,697   721   994,943  n =  20 

 within   102,782  -146,654   781,847  T-bar = 5.8 

       

PPE overall 2,317,893   3,291,413   0.00 14,000,000  N = 111 

 between   2,978,044   28,291  10,000,000  n =  19 

 within   1,252,906  -3,344,523   9,075,036  T-bar = 5.84 

       

REC overall  66,721   156,459   49   959,500  N = 116 

 between   139,521   178   623,971  n = 20 

 within   50,728  -211,751   402,249  T-bar = 5.8 

       

MK overall 1,384,772   1,911,800   15,759  10,000,000  N = 113 

 between   1,747,785   23,769   6,157,143  n = 19 

 within   648,155  -1,472,371   5,227,629  T-bar = 5.95 

       

TL overall 1,270,205   1,840,668   1,305   8,200,000  N = 116 

 between   1,688,781   1,967   5,342,857  n = 20 

 within   659,895  -544,081   4,855,919  T-bar = 5.8 

       

Q overall  0.94   0.13   0.54   1.37  N = 113 



139 
 

 between   0.09   0.68   1.07  n =  19 

 within   0.09   0.69   1.39  T-bar = 5.95 

       

EXP overall  16,475   19,090   144   91,000  N = 109 

 between   17,880   192   66,571  n =  19 

 within   5,699   375   40,904  T-bar = 5.74 

       

COGS overall  68,397   154,428   184   1,000,000  N =  92 

 between   123,013   382   486,800  n =  16 

 within   84,261  -183,403   581,597  T-bar =5.75 

       

GLPS overall -183,192   1,283,218  -5,086,565   7,010,296  N = 92 

 between   379,362  -1,427,611   200,017  n = 19 

 within   1,219,924  -4,894,282   7,142,839  T-bar = 4.84 

 

As the Table 5.13 shows, the total number of observations is 116 in the database, and 

the number of average years for each REIT is 5.8. All the variables in the database are 

measured in the unit of Thousands U.S. dollars except for Tobin’s Q (Q) which is the 

ratio of market value to the book value of A-REITs.  The individual effect should be 

considered because the standard deviations are both significant between and within the 

individual group (REIT). Table 5.14 presents the EM measurement estimating 

regression models based on the database. All the variables have been winsorized, and 

multicollinearity has been tested before running the EM measurement estimating 

models. 

   

Table5.14 EM measurement estimating models for U.K-REITs(t-statistics in the brackets) 

 Model 

(3.1.2) 

Model 

(3.1.8)        

Model 

(3.1.9) 

Model 

(3.1.10) 

Model 

(3.1.11) 

OLS Random Fixed  Random Random 

ΔREV/L1.A 0.18 0.09 -10.82*** 0.45*** -0.08* 

 (-0.26) (0.86) (-4.28) (6.75) (-1.88) 

PPE/L1.A 0.05**     

 (1.97)     

1/L1.A  -595.19 98356*** 580.72 -269.09 

  (-1.19) (6.22) (1.42) (-0.91) 

REV/L1.A  0.23* 3.77  0.25*** 

  (1.89) (1.13)  (4.61) 

Q  0.01 0.60 0.04** -0.12 

  (0.68) (1.38) (2.67)) (-1.74) 
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_cons -0.06** 3.00E-3 -1.07** 0.03** 0.01 

 (-2.38) (0.17) (-2.69) (2.09) (1.64) 

Number of obs 92 77 92 94 77 

Number of groups  16 19 19 16 

F test 2.90 12.06 12.25 80.58 22.94 

Prob > F 0.06 0.02 4.00E-04 7.00E-05 1.00E-04 

R-squared 0.05 0.20 0.12 0.22 0.38 

P for individual 

effects test 

0.96 2.00E-03 1.90E-03 3.00E-04 1.00E-04 

P for Hausman test  0.16 0.00 0.56 0.15 

***Significant at 1% level 

**Significant at 5% level 

*Significant at 10% level 

 

Table 5.14 shows that the OLS estimator is employed for the model (3.1.2) which is 

used to estimate the discretionary accrual because the individual effect is not significant 

for this model. A random effect estimator is chosen for models (3.1.8), (3.1.10) and 

(3.1.11) which are developed to estimate the abnormal general expense, abnormal 

revenue, and abnormal COGS, according to the results of individual effect test and 

Hausman test. The model (3.1.9), which estimates the abnormal gain or loss from 

property transaction, employs the fixed effect estimator. The table below presents the 

estimated EM measurements for The UK.REITs.   

 

Table 5.15 Summary of EM measurement for U.K-REITs  

Variable Description Obs Mean Std. Dev. Min Max 

EM measurements variables 

DA Discretionary Accrual 92 2.1E-4  0.12  -0.35   0.30  

DEXP Abnormal expense 77 -7.4E-4  0.02  -0.02   0.08  

DGLPS Abnormal gain/loss from 

property sales 

92 1.2E-3  0.47  -2.36   1.13  

DREV Abnormal revenue 94 6.4E-4  0.02  -0.06   0.03  

DCOGS Abnormal cost of goods sold 77 -4.0E-4  0.01  -0.02   0.03  

absDA Absolute value of discretionary 

accrual 

92  0.08   0.08  3.4E-4  0.35  

absDEXP Absolute value of abnormal 

expense 

77  0.01   0.01  0.00  0.08  

absDGLPS Absolute value of abnormal 

gain/loss from property sales 

92  0.28   0.37  7.2E-4  2.36  

absDREV Absolute value of abnormal 

revenue 

94  0.01   0.01  5.5E-4  0.06  
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absDCOGS Absolute value of abnormal cost 

of goods sold 

77  0.01  4.5E-3 3.0E-4  0.03  

lnabsDA Logarithmic term of absDA 92 -2.96   1.14  -8.01  -1.04  

lnDEXP Logarithmic term of absDEXP 77 -5.31   1.42  -11.71  -2.48  

lnabsGLPS Logarithmic term of absDGLPS 92 -1.86   1.21  -7.23   0.86  

lnabsDREV Logarithmic term of absDREV 94 -4.60   1.02  -8.50  -2.87  

lnabsDCOGS Logarithmic term of absDCOGS 77 -5.24   0.74  -8.12  -3.64  

Dummy variables are indicating if positive EM measurements value is estimated.  

PTDA Dummy variable =1 if positive 

discretionary accrual is estimated 

92 0.55 0.50 0 1 

PDExpense Dummy variable =1 if positive 

abnormal expense is estimated 

77 0.42 0.50 0 1 

PDGLPS Dummy variable =1 if positive 

abnormal gain/loss from property 

sales is estimated 

92 0.65 0.48 0 1 

PDRev Dummy variable =1 if positive 

abnormal revenue  is estimated 

116 0.59 0.49 0 1 

PDCOGS Dummy variable =1 if positive 

abnormal cost of goods sold is 

estimated 

77 0.45 0.50 0 1 

 

Table 5.15 shows that the means of all estimated EM measurements are all very close 

to 0. This is similar to the other REIT markets and consistent with the definition and 

reversal effect of EM. The absolute values of various EM measurements are calculated 

to measure the magnitude of using EM approaches. The logarithmic term of absolute 

value of all the EM measurements is calculated to improve the estimation outcome and 

capture the change in percentage term. The summary of dummy variables demonstrates 

that a positive value is more likely to be estimated for discretionary accrual, abnormal 

gain or loss from property transaction and abnormal revenue.   

 

5.1.6 EM estimation for French SIICs 

This section estimates the EM measurements for the SIICs, which are the equivalent of 

REITs in France. The following modifications need to be made for EM measurements 

selection and baseline models developed in Chapter 3 according to characteristics of 

database and market conditions of French SIICs. The Current Discretionary Accrual 

(DCA) and Long-Term Discretionary Accrual (DLA) will not be estimated as Accrual 

EM measurements for SIICs because the relevant the information used to calculate the 

current accrual is not available. Moreover, the abnormal change in Investment Property 
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will be estimated instead of abnormal Gain or Loss from Property Transactions for the 

same reason as to other REIT markets such as A-REITs and NZ-LPPs introduced before.  

In conclusion, the EM measurements for French SIICs include Discretionary Accrual 

(DA), Abnormal General Expense (DEXP), Abnormal Change of Investment Property 

(DCIP), Abnormal Revenue (DREV) and Abnormal Cost of Goods Sold (DCOGS). In 

these measurements, Discretionary Accrual (DA) is estimated by models (3.1.1) to 

(3.1.3). Abnormal General Expense (DEXP) is estimated by the model (3.1.8), and 

Abnormal Revenue (DREV) and Abnormal Cost of Goods Sold (DCOGS) are 

estimated by models (3.110) and (3.1.11). These models are all developed in Chapter 3. 

The abnormal Change of Investment Property (DCIP) is estimated by the model (5.1.2).  

 

Regression models are then run on a database containing accounting information for all 

French SIICs from 2003 to 2013, to estimate the EM measurements. The total number 

of observation in this database is 344, and the number of SIICs is 36. The following 

table summarizes the database that is used to estimate the EM measurements for French 

SCIIs. 

 

 

 

Table 5.16 Summary of variables used to estimate EM measurements for French-SIICs 

(U.S$ thousands) 

Variable  Mean Std. Dev. Min Max Obs 

TA overall  72.16   414,737  -3,533,691   2,215,152  N = 321 

 between   74,336  -293,757   230,775  n = 36 

 within   407,426  -3,603,152   2,145,691  T-bar = 8.92 

       

REV overall  254,064   501,870   10.69   2,806,868  N = 344 

 between   417,936   439.05   1,638,623  n = 36 

 within   275,543  -1,023,260   1,719,777  T-bar = 9.56 

       

A overall 3,040,817   6,169,281   14.70  38,400,000  N = 344 

 between   5,401,379   17,574  25,200,000  n = 36 

 within   2,929,704  -14,100,000  16,300,000  T-bar = 9.56 
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PPE overall 2,628,159   5,499,653   0.00    34,900,000  N = 340 

 between   4,798,825   0.00   22,500,000  n = 36 

 within   2,598,328  -13,300,000  15,000,000  T-bar = 9.44 

       

REC overall  111,665   264,943   5.56   1,841,226  N = 338 

 between   215,053   1,648   973,614  n = 36 

 within   151,309  -832,658   979,278  T-bar = 9.39 

       

EXP overall  92,112   237,763  -1,689,881   1,102,572  N = 276 

 between   142,840  -4,795   710,059  n = 36 

 within   184,408  -1,805,273   799,226  T-bar = 7.67 

       

Q overall  30.09   365.47   0.45   5,049  N = 315 

 between   152.42   0.71   916  n = 36 

 within   328.29  -884.67   4,164  T-bar =8.75 

       

IVP overall 2,381,054   5,480,171  0.00 34,900,000  N = 344 

 between   4,733,352  0.00 22,400,000  n = 36 

 within   2,709,733  -13,400,000  14,900,000  T-bar = 9.56 

       

COGS overall  82,496   252,349  0.00  1,784,208  N = 324 

 between   189,375  0.00  940,650  n = 36 

 within   162,190  -852,508   1,037,276  T-bar = 9 

       

MK overall 1,471,380   3,009,520   35.39  22,400,000  N = 315 

 between   2,599,763   3,664  13,400,000  n =  36 

 within   1,317,263  -8,527,824  10,500,000  T-bar = 8.75 

       

TL overall 1,687,160   3,348,084   26.72  19,600,000  N = 344 

 between   2,885,929   252.13  11,800,000  n =  36 

 within   1,672,583  -6,645,796   9,433,648  T-bar = 9.56 

 

All the variables in the database are measured in the unit of Thousands U.S. dollars 

except for Tobin’s Q (Q) which is the ratio of market value to the book value of A-

REITs. As Table 5.16 shows, most of the variables have an equally significant variation 

for both within and between groups (SCIIs). Thus, individual effects should be 

considered when estimating the EM measurements. All the variables have been 

winsorized, and multicollinearity was tested before running the EM measurement 

estimating models. Table 5.17 presents the estimated models for EM measurements of 

French SCIIs. 
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Table5.17 EM measurement estimating models for French SCIIs (t-statistics in the brackets) 

 Model 

(3.1.2) 

Model 

(3.1.8)        

Model 

(5.1.2) 

Model 

(3.1.10) 

Model 

(3.1.11) 

OLS Random OLS Fixed OLS 

ΔREV/L1.A -0.13 0.02 9.30*** 0.78*** -0.42*** 

 (-0.77) (0.43) (8.77) (18.73) (-6.91) 

PPE/L1.A 0.02** 0.22***    

 (2.05) (11.40)    

1/L1.A  2.17 227.77*** -1.02 30.31*** 

  (1.73) (5.68) (-0.42) (12.61) 

REV/L1.A  0.12** 4.6***  0.94*** 

  (2.11) (4.76))  (16.55) 

Q  0.02 -1.00*** -0.01 0.03** 

  (0.23) (-4.29) (-0.74)) (2.03) 

_cons -0.01 3.0E-3 0.87** 0.14*** -0.08*** 

 (-0.28) (0.17) (2.81) (6.93) (-4.34) 

Number of obs 291 257 284 289 273 

Number of groups  36  36  

F test ( Wald chi) 3.05 688.67 122.53 127.61 174.75 

Prob > F (Chi2) 0.05 0.00 0.00 0.00 0.00 

R-squared 0.02 0.73 0.64 0.54 0.72 

P for individual effects 

test 

0.13 0.04 0.96 0.00 0.72 

P for Hausman test  0.10   0.00   

***Significant at 1% level 

**Significant at 5% level 

*Significant at 10% level 

 

The OLS estimator is employed for models (3.1.2), (5.1.2) and (3.1.11) which estimate 

the abnormal accrual, change of investment property and COGS respectively, according 

to the individual test results. The Random effect estimator is used for equation (3.1.8) 

which estimates the abnormal general expense and fixed effect estimator is chosen for 

equation (3.1.10) which estimates the abnormal revenue, according to the Hausman test 

results. Table 5.18 presents the estimated EM measurements. 

 

Table 5.18 Summary of EM measurement  

Variable Description Obs Mean Std. Dev. Min Max 

EM measurements variables 

DA Discretionary Accrual 287 4.5E-4 0.37 -1.98 3.09 

DEXP Abnormal expense 257 2.3E-5 0.08 -0.38 0.96 
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DCIVP Abnormal Change of Investment 

Property 

284 7.8 E-5 2.66 -17.97 20.47 

DREV Abnormal revenue 289 4.4 E-5 0.17 -0.12 1.15 

DCOGS Abnormal cost of goods sold 273 3.8E-3 0.16 -0.92 1.68 

absDA Absolute value of discretionary 

accrual 

287 0.12 0.35 4E-05 3.09 

absDEXP Absolute value of abnormal expense 257 0.03 0.07 6.4E-5 0.96 

absDCIVP Absolute value of Change of 

Investment Property 

284 1.00 2.46 3.3E-3 20.47 

absDRev Absolute value of abnormal revenue 289 0.09 0.15 4.7E-3 1.15 

absDCOGS Absolute value of abnormal cost of 

goods sold 

273 0.05 0.15 2.3E-3 1.68 

lnabsDA Logarithmic term of absDA 287 -3.27 1.43 -8.77 1.13 

lnDEXP Logarithmic term of absDEXP 257 -4.35 1.34 -9.00 -0.04 

lnabsDCIVP Logarithmic term of absDCIVP 284 -1.16 1.50 -10.79 3.02 

lnabsDREV Logarithmic term of absDREV 289 -2.94 1.10 -10.82 0.14 

lnabsDCOGS Logarithmic term of absDCOGS 273 -4.06 1.48 -9.34 0.52 

Dummy variables are indicating if positive EM measurements value is estimated.  

PTDA Dummy variable =1 if positive 

discretionary accrual is estimated 

287 0.38 0.49 0.00 1.00 

PDEXP Dummy variable =1 if positive 

abnormal expense is estimated 

257 0.46 0.50 0.00 1.00 

PDCIVP Dummy variable =1 if positive 

abnormal change of investment 

property 

284 0.28 0.45 0.00 1.00 

PDREV Dummy variable =1 if positive 

abnormal revenue  is estimated 

289 0.19 0.40 0.00 1.00 

PDCOGS Dummy variable =1 if positive 

abnormal cost of goods sold is 

estimated 

273 0.53 0.50 0.00 1.00 

 

Table 5.18 shows that the means of all estimated EM measurements are very close to 0. 

This is similar to other REIT markets and consistent with the definition and reversal 

effect of EM. The absolute values of various EM measurements are calculated to 

measure the magnitude of using EM strategies. The logarithmic term of absolute value 

of all the EM measurements is calculated to improve the estimation outcome and 

capture the change in percentage terms. Dummy variables are generated to indicate if 

the positive value of various EM measurements is observed for each observation. Table 

5.18 shows that a negative value is more likely to be observed for most of the EM 

measurements except for abnormal COGS. 
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5.1.7 EM estimation for Belgium SICAFI  

The equivalent of REITs in Belgium is SICAFI. Similar to other REIT markets such A-

REITs, NZ-LPPs and French SIICs introduced before, the current discretionary accrual 

and long-term discretionary accrual are not estimated as Accrual EM measurements. 

Abnormal change of Investment Property will replace Abnormal Gain or Loss from 

Property Transactions as a Real EM measurement. The EM measurements for SICAFI 

in the Belgium include Discretionary Accrual, Abnormal General Expense, Abnormal 

Change of Investment Property, Abnormal Revenue, and Abnormal COGS. In these 

measurements, Discretionary Accrual (DA) is estimated by models (3.1.1) to (3.1.3). 

Abnormal general expense (DEXP) is estimated by the model (3.1.8), and abnormal 

revenue (DREV) and abnormal Cost of Goods Sold (DCOGS) are estimated by models 

(3.110) and (3.1.11). These models are developed in Chapter 3. The abnormal Change 

of Investment Property (DCIP) is estimated by the model (5.1.2).  

 

The EM measurements will be estimated based on an unbalance panel database 

containing all the accounting information for the Belgium – SICAFI from 2000 to 2013. 

The total number of observations is 126, and the number of SICAFI included in the 

database is 15. Table 5.19 summarizes the variables in the database that are used to 

estimate the EM measurements.  

 

Table 5.19 Summary of variables that are used to estimate EM measurements for Belgium - 

SICAFI (U.S$ thousands) 

Variable  Mean Std. Dev. Min Max Obs 

       

TA overall -1,843  32,844.56  -215,523  50,692.00  N = 126 

 between   12,100.94  -30,148.60   15,749.20  n = 15 

 within   30,380.13  -205,359  70,120.13  T-bar = 8.44 

       

REV overall  68,932  90,573.94   216.00   555,222.00  N =126 

 between   69,334.49   2,405.17   280,172.80  n = 15 

 within   48,253.80  -106,116.00   343,981.70  T-bar = 8.44 

       

A overall 915,252  1,110,822  7,510.00   5,190,166 N = 126 

 between   902,957.70   28,065.83   3,592,946 n = 15 
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 within   499,589.80  -1,099,703  2,512,472 T-bar = 8.44 

       

PPE overall 673,575  947,240.20  0.00  4,583,829 N = 125 

 between   770,071.90   654.27   3,197,966 n = 15 

 within   395,002.00  -1,130,797  2,059,439 T-bar =8.33 

       

REC overall  19,334   36,678.29   58.00   209,116.00  N =124 

 between   41,835.48   156.17   164,005.80  n = 15 

 within   15,214.20  -22,207.20   117,760.80  T-bar = 8.27 

       

EXP overall 18,650  26,969.33  -13,003.00   142,743.00  N = 96 

 between   24,538.43   748.88   82,597.13  n = 14 

 within   12,884.43  -19,325.50   78,796.46  T-bar = 6.86 

       

Q overall  1.05   0.19   0.69   2.67  N = 115 

 between   0.09   0.90   1.25  n = 14 

 within   0.17   0.69   2.51  T-bar = 8.21 

       

COGS overall  13,656   24,012.25   53.00   115,305.00  N = 115 

 between   21,357.19   467.33   74,981.75  n = 15 

 within   13,347.13  -50,832.80   53,980.16  T-bar = 7.67 

       

MK overall 495,068  484,875.60   24,731.00   2,077,295 N = 115 

 between   405,024.90   31,503.20   1,517,376 n = 14 

 within   205,181.00  -

375,540.00  

 1,054,988 T-bar = 8.21 

       

TL overall 449,395  634,065.40   200.00   3,176,644 N = 126 

 between   503,558.00   1,861.17   1,995,325 n = 15 

 within   306,109.90  -719,676   1,630,714 T-bar =8.4 

 

Table 5.19 shows, the total number of observations is 126 in the database, the total 

number of REITs is 15, and the average years for a REIT are 8.4. All the variables in 

the database are measured in the unit of Thousands U.S. dollars except for Tobin’s Q 

(Q) which is the ratio of the market value to the book value of A-REITs.  The individual 

effect should be considered because the standard deviations are both significant 

between and within the individual group (REIT). Table 5.20 presents the EM 

measurement estimating regression models based on the database. All the variables 

have been winsorized, and multicollinearity problem has been tested for before running 

the EM measurement estimating models. 
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Table 5.20 EM measurement estimating models for Belgium SICAFI  

 Model 

(3.1.2) 

Model 

(3.1.8)        

Model 

(5.1.2) 

Model 

(3.1.10) 

Model 

(3.1.11) 

Random Random OLS Random Fixed 

ΔREV/L1.A 0.18 0.30*** 0.07* 0.89*** -2448** 

 (0.92) (3.40) (1.94) (14.68) (-2.17) 

PPE/L1.A -0.01     

 (-0.39)     

1/L1.A  -736.30 -56.90 1029.64** -2448** 

  (0.64) (-1.15) (2.03) (-2.17) 

REV/L1.A  0.21** -4.0E-3  0.50*** 

  (2.50) (-0.50)  (4.50) 

Q  -0.03** -1.7E-3 -0.01 0.03** 

  (-2.90) (-0.71) (-0.58) (2.48) 

_cons 0.13 0.03** 2.4E-3 0.08*** -0.05** 

 (0.8) (2.89) (1.05) (6.02) (-2.53) 

Number of obs 108 79 98 100 92 

Number of groups   13  14 14 

F test ( Wald chi) 0.86 80.90 1.04 256.06 9.60 

Prob > F (Chi2) 0.65 0.00 0.39 0.00 0.00 

R-squared 0.01 0.47 0.13 0.58 0.27 

P for individual effects 

test 

0.00 0.00 0.88 0.00 0.00 

P for Hausman test 0.48 0.22   0.67 0.02 

***Significant at 1% level 

**Significant at 5% level 

*Significant at 10% level 

 

Table 5.20 shows that an OLS estimator is employed by the model (5.1.2) which 

estimates the abnormal change of investment property according to the individual test 

result. Random effect estimator is chosen for the models (3.1.2), (3.1.8) and (3.1.10) 

which estimate the abnormal accrual, abnormal expense, and abnormal revenue. Fixed 

effect estimator is used in the model (3.1.11) which estimates abnormal COGS. Table 

5.21 exhibits the estimation results of these EM measurements.    

 

Table 5.21 Summary of EM measurement for Belgium SICAFIs  

Variable Description Obs Mean Std. 

Dev. 

Min Max 

EM measurements variables 



149 
 

DA Discretionary Accrual 105 -8.4E-4 0.04 -0.11 0.10 

DEXP Abnormal expense 79 -1.4E-4 0.01 -0.03 0.02 

DCIVP Abnormal Change of Investment 

Property 

98 2.6E+4 2.9E-3 -4.7E-3 0.02 

DREV Abnormal revenue 100 -2.1E-3 0.02 -0.03 0.11 

DCOGS Abnormal cost of goods sold 100 3.4E-4 0.02 -0.02 0.09 

absDA Absolute value of discretionary 

accrual 

105 0.03 0.03 4.6E-4 0.11 

absDEXP Absolute value of abnormal 

expense 

79 0.01 0.01 1.1E-4 0.03 

absDCIVP Absolute value of Change of 

Investment Property 

98 1.30E-

3 

2.5E-3 2.3E-3 0.02 

absDREV Absolute value of abnormal 

revenue 

100 0.01 0.01 4.7E-4 0.11 

absDCOGS Absolute value of abnormal cost of 

goods sold 

100 0.01 0.02 2.1E-4 0.09 

lnabsDA Logarithmic term of absDA 105 -4.02 1.13 -7.79 -2.21 

lnDEXP Logarithmic term of absDExpense 79 -5.30 1.13 -8.89 -3.50 

lnabsDCIVP Logarithmic term of absDCIVP 98 -7.69 1.76 -13.23 -4.12 

lnabsDREV Logarithmic term of absDRev 100 -5.00 1.31 -10.29 -2.17 

lnabsDCOGS Logarithmic term of absDCOGS 100 -4.97 1.16 -8.70 -2.42 

Dummy variables are indicating if positive EM measurements value is estimated.  

PTDA Dummy variable =1 if positive 

discretionary accrual is estimated 

105 0.47 0.50 0.00 1 

PDEXP Dummy variable =1 if positive 

abnormal expense is estimated 

79 0.58 0.50 0.00 1 

PDCIVP Dummy variable =1 if positive 

abnormal change of investment 

property 

98 0.30 0.46 0.00 1 

PDREV Dummy variable =1 if positive 

abnormal revenue  is estimated 

100 0.33 0.47 0.00 1 

PDCOGS Dummy variable =1 if positive 

abnormal cost of goods sold is 

estimated 

100 0.21 0.41 0.00 1 

 

Table 5.21 shows that the means of all estimated EM measurements are very close to 0 

for Belgium SICAFIs. This is similar to the other REIT markets and consistent with the 

definition and reversal effect of EM. The logarithmic term of absolute value of all the 

EM measurements is calculated to improve the estimation outcome and capture the 

change in percentage terms. Dummy variables are also generated to indicate if the 

positive value of various EM measurements is observed. According to the Table 5.21, 

a negative value is more likely to be observed for most of the EM measurements except 

for abnormal expenditure for Belgium SICAFIs.  
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5.1.8 EM estimation for The Netherlands’ FBIs 

This section estimates the EM measurements for The Netherlands’ FBIs, which is the 

equivalent of REITs. The EM measurements selection of The Netherlands’ FBIs is 

consistent with other REIT markets introduced before such as the A-REITs, French 

SIICs and Belgium SICAFI. The selected EM measurements for The Netherlands’ FBIs 

include Discretionary Accrual, Abnormal General Expense, Abnormal Change of 

Investment Property, Abnormal Revenue, and Abnormal COGS. In these 

measurements, Discretionary Accrual (DA) is estimated by models (3.1.1) to (3.1.3), 

Abnormal General Expense (DEXP) is estimated by model (3.1.8), and Abnormal 

Revenue (DREV) and Abnormal Cost Of Goods Sold (DCOGS) are estimated by 

models (3.110) and (3.1.11). These models are all developed in Chapter 3. The 

abnormal Change of Investment Property (DCIP) is estimated by the model (5.1.1).  

 

This research employs the models developed above to regress on an unbalance panel 

database that contains accounting information for all the FBIs of The Netherlands from 

2000 to 2013. The database is downloaded from DataStream, the total number of 

observation is 66, and the total number of FBIs is 5. Table 5.22 presents a statistical 

summary of the variables in the database that is used to estimate the EM measurements 

for The Netherlands’ FBIs.  

 

Table 5.22 Summary of variables used to estimate EM measurements for The Netherlands’ FBIs 

(U.S$ thousands) 

       

Variable  Mean Std. Dev. Min Max Obs 

       

TA overall 15,079.43   159,146.70  -449,100.00   557,200.00  N = 61 

 between   28,518.36  -20,846.20   48,158.33  n =  5 

 within   157,058.10  -482,179.00   524,121.10  T-bar = 12.2 

       

REV overall 180,697.90   109,020.20   48,330.00   488,000.00  N = 66 

 between   103,945.50   98,080.31   346,884.60  n = 5 

 within   56,464.42   4,313.29   370,907.30  T-bar = 13.2 

       

A overall 2,592,241.00  1,742,568.00   602,674.00  8,024,700.00  N = 66 
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 between  1,668,670.00   1,281,549.00  5,483,354.00  n = 5 

 within   895,682.10  -113,213.00  5,133,587.00  T-bar =13.2 

       

PPE overall 2,427,493.00  1,525,635.00   598,658.00  7,088,100.00  N = 66 

 between  1,479,236.00   1,261,220.00  4,988,831.00  n = 5 

 within   755,740.00   147,262.60  4,526,763.00  T-bar =13.2 

       

REC overall  41,814.41   78,041.82   1,240.00   397,200.00  N = 66 

 between   57,382.37   5,084.54   143,369.20  n = 5 

 within   58,655.14  -81,954.80   295,645.20  T-bar = 13.2 

       

EXP overall  51,726.92   49,438.27  -105,525.00   198,400.00  N = 61 

 between   37,753.01   31,725.46   119,425.00  n = 5 

 within   36,015.71  -89,398.10   130,701.90  T-bar = 12.2 

       

Q overall  0.96   0.10   0.75   1.20  N = 66 

 between   0.05   0.91   1.02  n = 5 

 within   0.09   0.77   1.19  T-bar = 13.2 

       

COGS overall  32,499.61   37,994.74   5,263.00   249,627.00  N = 66 

 between   21,668.38   12,072.00   64,173.77  n = 5 

 within   32,674.54  -18,044.20   217,952.80  T-bar = 13.2 

       

Market overall 1,291,086.00   952,940.00   330,226.00  4,369,507.00  N = 66 

 between   925,521.80   544,869.60  2,869,479.00  n =5 

 within   469,775.10   61,390.03  2,791,114.00  T-bar = 13.2 

       

TL overall 1,184,445.00   794,150.30   305,423.00  3,782,600.00  N = 66 

 between   725,448.90   727,046.20  2,474,546.00  n = 5 

 within   456,990.40  -157,602.00  2,492,498.00  T-bar = 13.2 

       

IVP overall  7,503.92   18,644.84   0.00  82,000.00  N = 66 

 between   13,749.81   0.00  32,061.54  n = 5 

 within   13,985.69  -24,557.60   57,442.39  T-bar = 13.2 

 

All the variables in the database are measured in the unit of Thousands U.S. dollars 

except for Tobin’s Q (Q) which is the ratio of market value to the book value of A-

REITs. As Table 5.22 shows, there are 5 REITs included in the panel database for A-

REITs, and the number of average years of each A-REIT is 13.2, and the total 

observations number is 61. The database is unbalanced as not all the observations have 

information for each variable. The average variation (standard deviation) between 

individual REIT is equally important to variation within individual REIT for most of 
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the variables. This suggests that individual effects exist and needs to be taken care of in 

regression analysis. All variables have been winsorized, and multicollinearity has been 

tested before running the EM measurement estimating models. Table 5.28 presents the 

estimated models using the database summarized above.  

 

Table 5.23 EM measurement estimating models for The Netherlands’ FBIs (t-statistics in the 

brackets) 

 Model 

(3.1.2) 

Model 

(3.1.8)        

Model 

(5.1.2) 

Model 

(3.1.10) 

Model 

(3.1.11) 

OLS OLS OLS Random Fixed 

ΔREV/L1.A -1.30** 0.18 4.00E-03 0.57*** -0.28** 

 (-2.01) (0.77) (0.19) (5.22) (-2.66) 

PPE/L1.A 0.18*** 0.01    

 (3.78) (0.56)    

1/L1.A  8772.55 -1525** 16869** -25995*** 

  (1.81) (-2.05) (2.71) (-5.00) 

REV/L1.A  0.03 -1.00E-3  0.96*** 

  (0.21) (-0.07)  (9.26) 

Q  -0.04 0.01** 0.02 -0.03 

  (-1.77) (2.81) (1.69) (-3.54) 

_cons -0.17*** 0.04 -4.00E-3** 0.05*** -0.01 

 (-3.55) (1.63) (-2.12) (3.50) (-1.32) 

Number of obs 61 61 61 61 61 

Number of groups      5 5 

F test ( Wald chi) 7.15 1.56 2.45 56.05 26.41 

Prob > F (Chi2) 1.70E-03 0.19 0.06 5.00E-04 3.00E-04 

R-squared 0.17 0.04 0.09 0.34 0.53 

P for individual 

effects test 

0.05 0.06 0.54 2.00E-04 1.00E-03 

P for Hausman 

test 

     0.89 0.00 

***Significant at 1% level 

**Significant at 5% level 

*Significant at 10% level 

 

Table 5.23 shows that the OLS estimators are used in models (3.1.2), (3.1.8) and (5.1.2), 

according to the individual test results. The random effect estimator is employed for the 

model (3.1.10) while fixed effect estimator is chosen for Model (3.1.11), according to 

the results of Hausman test. The estimated EM measurements by using these models 
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above are presented and summarized in Table 5.24.  

 

Table 5.24 Summary of EM measurement for The Netherlands’ FBIs  

Variable Description Obs Mean Std. 

Dev. 

Min Max 

EM measurements variables 

DA Discretionary Accrual 61 -5.1E-4 0.05 -0.11 0.10 

DEXP Abnormal expense 61 3.3E-3 0.01 -0.09 0.01 

DCIVP Abnormal Change of 

Investment Property 

61 6.3E-4 1.50E-03 -2.7E-3 0.01 

DREV Abnormal revenue 61 -2.7E-4 0.01 -0.02 0.05 

DCOGS Abnormal cost of goods 

sold 

61 7.4E-5 0.01 -0.02 0.02 

absDA Absolute value of 

discretionary accrual 

61 0.04 0.03 8.4E-4 0.11 

absDEXP Absolute value of abnormal 

expense 

61 0.01 0.01 1.2E-4 0.09 

absDCIVP Absolute value of Change of 

Investment Property 

61 8.0E-4 1.20E-03 4.2E-4 0.01 

absDREV Absolute value of abnormal 

revenue 

61 0.01 0.01 6.3E-4 0.05 

absDCOGS Absolute value of abnormal 

cost of goods sold 

61 0.01 0.01 1.6E-4 0.02 

lnabsDA Logarithmic term of absDA 61 -3.75 1.11 -7.09 -2.20 

lnDEXP Logarithmic term of 

absDEXP 

61 -5.78 1.46 -9.75 -2.40 

lnabsDCIVP Logarithmic term of 

absDCIVP 

61 -7.70 1.25 -11.99 -4.94 

lnabsDREV Logarithmic term of 

absDREV 

61 -5.14 1.31 -11.76 -3.09 

lnabsDCOGS Logarithmic term of 

absDCOGS 

61 -5.46 1.30 -9.42 -3.95 

Dummy variables are indicating if positive EM measurements value is estimated.  

PTDA Dummy variable =1 if 

positive discretionary 

accrual is estimated 

61 0.46 0.50 0.00 1.00 

PDEXP Dummy variable =1 if 

positive abnormal expense 

is estimated 

61 0.57 0.50 0.00 1.00 

PDCIVP Dummy variable =1 if 

positive abnormal change 

of investment property 

61 0.41 0.50 0.00 1.00 

PDREV Dummy variable =1 if 

positive abnormal revenue  

is estimated 

61 0.44 0.50 0.00 1.00 

PDCOGS Dummy variable =1 if 

positive abnormal cost of 

goods sold is estimated 

61 0.49 0.50 0.00 1.00 
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As other REIT markets, the means of all estimated EM measurements are all very close 

to 0 for The Netherlands’ FBI. This is consistent with the definition and reversal effect 

of EM. The absolute values of various EM measurements are calculated to measure the 

magnitude of using EM approaches. The value and valuation of EM measurements in 

absolute value term are very low according to the Table 5.24. The logarithmic term of 

absolute value of all the EM measurements is calculated in order to improve the 

estimation outcome and capture the change in percentage term. Dummy variables are 

also generated to indicate if the positive value of various EM measurements is observed 

when the direction (positive or negative) of using various EM strategies. According to 

Table 5.24, a negative value is more likely to be observed for most of the EM 

measurements except for abnormal general expense for The Netherlands’ FBIs. 

 

5.1.9 EM estimation for Turkey REICs  

This section estimates the EM measurements for Real Estate Investment Companies 

(REICs) equivalent to REITs in Turkey. The EM measurements and EM estimating 

models selection of Turkey REICs is consistent with other REIT markets introduced 

before such as the A-REITs, French SIICs and Belgium SICAFI. The EM 

measurements estimated for Turkey REICs are Discretionary Accrual, Abnormal 

Expense, Abnormal Change of Investment Property, Abnormal Revenue, and 

Abnormal COGS. In these measurements, Discretionary Accrual (DA) is estimated by 

models (3.1.1) to (3.1.3).  Abnormal General Expense (DEXP) is estimated by the 

model (3.1.8). Abnormal Revenue (DREV) and Abnormal Cost of Goods Sold 

(DCOGS) are estimated by models (3.110) and (3.1.11). These models are all developed 

in Chapter 3. The Abnormal Change of Investment Property (DCIP) is estimated by the 

model (5.1.1).  

 

This research employs an unbalance panel dataset containing accounting information 

for 19 REICs in Turkey from 2004 to 2012. The data sample is downloaded from 

DataStream, and the total number of observations is 128. The variables in the dataset 
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that is used to estimate the EM measurements for REICs in Turkey is summarized in 

the below table. 

 

Table 5.25 Summary of variables used to estimate EM measurements for Turkey REICs 

(U.S$ thousands) 

       

Variable  Mean Std. Dev. Min Max Obs 

       

TA overall  39,405.76  138,334.60  -54,142.00  1,164,057.00  N = 108 

 between  101,709.70  -23,447.00   436,026.20  n = 19 

 within  101,817.20  -431,148.00   767,436.60  T-bar = 5.68 

       

REV overall  89,447.05  208,419.20   0.00 1,062,181.00  N = 128 

 between  179,768.00   679.63   785,495.00  n = 19 

 within  123,270.20  -152,862.00   877,900.50  T-bar = 6.74 

       

A overall 487,409.00  906,386.00   4,573.00  4,816,019.00  N = 128 

 between  932,867.70   33,928.00  3,904,072.00  n = 19 

 within  242,995.20  -756,137.00  1,399,356.00  T-bar = 6.74 

       

PPE overall 198,576.80  504,968.00   0.00   2,340,045.00  N = 128 

 between  531,867.40   18.40  1,986,107.00  n = 19 

 within   97,795.42  -338,024.00  552,515.30  T-bar = 6.74 

       

REC overall  51,713.30  161,122.70   0.00   1,089,610.00  N = 128 

 between  152,273.10   6.63   670,983.20  n = 19 

 within   77,294.85  -328,543.00   470,340.10  T-bar = 6.74 

       

EXP overall  13,518.77   27,933.19  -267.00   170,083.00  N = 82 

 between   26,899.70   498.33   106,864.80  n = 15 

 within   11,955.99  -38,926.00   76,736.97  T-bar = 5.47 

       

Q overall  0.96   0.80   0.06   5.87  N = 90 

 between   0.66   0.23   3.30  n = 18 

 within   0.43  -0.42   3.53  T-bar = 5 

       

COGS overall  52,191.36  141,783.20  0.00    1,030,390.00  N = 122 

 between   98,068.05   28.00   320,635.50  n = 19 

 within  107,131.10  -267,937.00   761,945.90  T-bar = 6.42 

       

MK overall 283,721.50  645,508.50   220.00  4,130,075.00  N = 90 

 between  810,842.50   523.00  3,518,967.00  n = 18 

 within  134,566.60  -110,770.00   894,829.10  T-bar = 5 
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TL overall 195,088.30  470,118.00   0.00 2,378,669.00  N = 128 

 between  489,925.40   512.00  2,131,982.00  n = 19 

 within  114,549.60  -267,369.00   572,336.40  T-bar = 6.74 

       

IVP overall  718.32   2,214.96   0.00   13,227.00  N = 127 

 between   2,363.67   0.00   9,994.00  n = 19 

 within   833.19  -2,102.80   5,238.72  T-bar = 6.68 

 

All the variables in the database are measured in the unit of Thousands U.S. dollars 

except for Tobin’s Q (Q) which is the ratio of market value to the book value of REITs. 

The individual effect should be considered because the standard deviations are both 

significant between and within the individual group (REIT) for this database. Before 

running the regression models, all the variables have been winsorized, and 

multicollinearity has been tested. Table 5.26 presents these estimated EM 

measurements.  

 

Table 5.26 EM measurement estimating models for Turkey REICs (t-statistics in the brackets) 

 Model 

(3.1.2) 

Model 

(3.1.8)        

Model 

(5.1.2) 

Model 

(3.1.10) 

Model 

(3.1.11) 

OLS Fixed OLS OLS Random 

ΔREV/L1.A 0.26*** 0.01 -0.39 1.16*** -0.02 

 (4.22) (0.47) (-1.33) (51.12) (-0.36) 

PPE/L1.A -0.03 -0.03    

 (-0.31) (-1.06)    

1/L1.A  1012.66*** 13.69 -835.67 -1076.36*** 

  (4.10) (1.17) (-1.62) (-4.80) 

REV/L1.A  0.05 0.48*  0.49*** 

  (1.17) (1.92)  (12.43) 

Q  0.01 0.01 0.10*** 4.00E-3 

  (0.68) (0.09) (4.27) (0.31) 

_cons 0.10 0.02 -0.05 0.09** 4.00E-3 

 (1.76) (1.48) (-0.68) (2.78) (0.18) 

Number of obs 108 60 83 83 79 

Number of groups    14   18 

F test ( Wald chi) 8.99 4.14 4.30 887.09 6403.68 

Prob > F (Chi2) 2.00E-04 4.00E-03 3.40E-03 0.00 0.00 

R-squared 0.13 0.16 0.18 0.97 0.97 

P for individual 

effects test 

0.60 3.00E-04 0.39 0.26 0.00 
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P for Hausman 

test 

 0.02    0.37 

***Significant at 1% level 

**Significant at 5% level 

*Significant at 10% level 

 

As Table 5.26 shows, OLS estimator is chosen for the model (3.1.2), (5.1.2) and (3.1.10) 

which estimate the abnormal accrual, abnormal change of investment property and 

abnormal revenue respectively, according to the results of the individual test. Fixed 

effect estimator is employed for the model (3.1.8) which estimates the abnormal general 

expense. Random effect estimator is used for the model (3.1.11) which estimated the 

abnormal COGS, according to the results of Hausman test. The estimated EM 

measurements are summarized in the Table 5.27. The logarithmic term of absolute value 

for various EM measurements are computed, and the dummy variables that indicate positive 

various EM measurements can be estimated are also generated to indicate the direction of the 

various EM measurements.  

 

Table5.27 Summary of EM measurement for Turkey REICs 

Variable Description Obs Mean Std. 

Dev. 

Min Max 

EM measurements variables 

DA Discretionary Accrual 108 0.02 0.53 -1.83 3.04 

DEXP Abnormal expense 60 2.3E-4 0.03 -0.11 0.08 

DCIVP Abnormal Change of Investment 

Property 

83 4.1E-3 0.38 -1.09 2.09 

DREV Abnormal revenue 83 1.7E-3 0.17 -0.26 0.69 

DCOGS Abnormal cost of goods sold 79 -3.0E-4 0.08 -0.33 0.16 

absDA Absolute value of discretionary accrual 108 0.24 0.47 2.4E-5 3.04 

absDEXP Absolute value of abnormal expense 60 0.02 0.02 7.2E-5 0.11 

absDCIVP Absolute value of Change of 

Investment Property 

83 0.18 0.34 2.7E-4 2.09 

absDREV Absolute value of abnormal revenue 83 0.12 0.12 3.5E-4 0.69 

absDCOGS Absolute value of abnormal cost of 

goods sold 

79 0.05 0.06 1.2E-4 0.33 

lnabsDA Logarithmic term of absDA 108 -2.32 1.33 -6.65 1.11 

lnDEXP Logarithmic term of absDEXP 60 -4.30 1.15 -6.99 -2.22 

lnabsDCIVP Logarithmic term of absDCIVP 83 -2.70 1.49 -6.55 0.73 

lnabsDREV Logarithmic term of absDREV 83 -2.66 1.19 -5.93 -0.37 

lnabsDCOGS Logarithmic term of absDCOGS 79 -3.52 1.28 -10.63 -1.11 
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Dummy variables are indicating if positive EM measurements value is estimated.  

PTDA Dummy variable =1 if positive 

discretionary accrual is estimated 

108 0.32 0.47 0.00 1.00 

PDEXP Dummy variable =1 if positive 

abnormal expense is estimated 

60 0.43 0.50 0.00 1.00 

PDCIVP Dummy variable =1 if positive 

abnormal change of investment 

property 

83 0.39 0.49 0.00 1.00 

PDREV Dummy variable =1 if positive 

abnormal revenue  is estimated 

83 0.35 0.48 0.00 1.00 

PDCOGS Dummy variable =1 if positive 

abnormal cost of goods sold is 

estimated 

128 0.64 0.48 0.00 1.00 

 

As other REIT markets, the means of all estimated EM measurements are very close to 

0 for Turkey REICs. This is consistent with the definition and reversal effect of EM. 

The absolute values of various EM measurements are calculated to measure the 

magnitude of using EM strategies. The value and valuation of EM measurements in 

absolute value terms are very low according to Table 5.27.  The logarithmic term of 

absolute value of all the EM measurements is calculated to improve the estimation 

outcome and capture the change in percentage term. Dummy variables are generated to 

indicate if the positive value of various EM measurements is observed. Table 5.27 

shows that a negative value is more likely to be observed for most of the EM 

measurements except for the abnormal COGS for Turkey REICs. 

 

5.1.10 EM estimation for Hong Kong REITs  

This section estimates the EM measurements for the Hong Kong REITs, which were 

firstly listed in 2006. The EM measurements and EM estimating models selection of 

Hong Kong REITs is consistent with some other REIT markets introduced before such 

as the A-REITs, French SIICs and Belgium SICAFI.  The EM measurements will be 

estimated for the Hong Kong REITs, which include Discretionary Accrual, Abnormal 

General Expense, Abnormal Change of Investment Property, Abnormal Revenue, and 

Abnormal COGS. Among these measurements, Discretionary Accrual (DA) is 

estimated by models (3.1.1) to (3.1.3). Abnormal General Expense (DEXP) is estimated 

by the model (3.1.8), and Abnormal Revenue (DREV) and Abnormal Cost of Goods 

Sold (DCOGS) are estimated by models (3.110) and (3.1.11). These models are all 
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developed in Chapter 3. The abnormal Change of Investment Property (DCIP) is 

estimated by the model (5.1.2).  

 

These models will be used in estimation. An unbalanced panel dataset is used, and it 

contains accounting information from 2003 to 2013 for all the 8 Hong Kong REITs. 

The total number of observations for this database is 64, and the variables in the 

database that is used to estimate the EM measurements are summarized in Table 5.28.   

 

Table 5.28 Summary of variables used to estimate EM measurements for Hong Kong REITs 

(U.S$ thousands) 

Variable  Mean Std. Dev. Min Max Obs 

       

TA overall  217,198.90  440,568.30  -514,895.00  2,228,909.00  N = 54 

 between  289,928.40  -9,625.50  870,196.10  n =  8 

 within  344,453.20  -886,667.00  1,575,912.00  T-bar=6.75 

       

REV overall  167,304.90  197,113.10   834.00  839,389.00  N = 64 

 between  188,684.00   23,834.36  592,289.00  n =  8 

 within  80,378.26  -250,354.00  414,404.90  T-bar= 8 

       

A overall  2,734,179.00  2,789,474.00   365,020.00  12,800,000.00  N =  64 

 between  2,542,119.00   652,773.70  7,910,080.00  n =   8 

 within  1,424,168.00  -689,591.00  7,651,420.00  T-bar=  8 

       

PPE overall  1,020,099.00  1,859,631.00  0.00 7,506,126.00  N =   61 

 between  1,528,474.00   5.91  4,398,750.00  n =    8 

 within  935,504.00  -2,254,955.00  4,127,475.00  T-bar=7.63 

       

REC overall  15,453.94  22,439.69   18.00  164,280.00  N =   64 

 between  4,475.75   6,693.80  21,578.88  n =    8 

 within  22,109.92  -5,370.94  158,155.10  T-bar= 8 

       

EXP overall  40,948.51  43,865.92  -31,574.00  216,161.00  N =   35 

 between  29,854.95   19,472.86  99,403.34  n =    6 

 within  36,701.62  -90,028.80  157,706.20  T-bar=5.83 

       

Q overall  0.83  0.19   0.57  1.30  N =   46 

 between  0.15   0.70  1.13  n =    7 

 within  0.11   0.62  1.10  T-bar=6.57 
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COGS overall  29,353.60  26,430.60  3,373.00  83,260.00  N =   42 

 between  25,146.90  6,308.60  77,025.33  n =    6 

 within  19,250.45  -881.31  75,705.15  T-bar= 7 

       

Market  overall  1,870,853.00  2,536,994.00  149,895.00  12,500,000.00  N =   46 

 between  2,261,574.00  285,453.30  6,524,731.00  n =    7 

 within  1,130,051.00  -370,258.00  7,833,095.00  T-bar=6.57 

       

TL overall  1,027,940.00  797,154.70  186,477.00  2,715,771.00  N =  64 

 between  705,180.90  300,889.10  2,305,701.00  n =   8 

 within  417,404.20  -116,987.00  2,514,139.00  T-bar= 8 

       

IVP overall  47,781.02  137,224.20  0.00 514,565.00  N = 64 

 between  117,119.20  0.00 336,118.10  n =  8 

 within  81,746.80  -252,166.00  226,227.90  T-bar= 8 

 

All the variables in the database are measured in the unit of Thousands U.S. dollars 

except for Tobin’s Q (Q) which is the ratio of market value to the book value. As the 

Table 5.28 shows, there are 64 REITs included in the panel database for Hong Kong 

REITs, and the number of average years of each A-REIT is 8, and the total observations 

number is 8. The database is unbalanced as not all the observations have information 

for each variable. The average variation (standard deviation) between individual REIT 

is equally important to variation within individual REITs for most of the variables. This 

suggests that individual effects exist and need to be taken care of in the regression 

analysis. All the variables have been winsorized, and the multicollinearity was tested 

before running the EM measurement estimating models. The estimated models are 

presented in the Table 5.29. 

 

Table 5.29 EM measurement estimating models for HK- REITs (t-statistics in the brackets) 

 Model 

(3.1.2) 

Model 

(3.1.8)        

Model 

(5.1.2) 

Model 

(3.1.10) 

Model 

(3.1.11) 

Fixed Fixed OLS Random Random 

ΔREV/L1.A -0.58 0.44*** 0.87 0.21** -0.02 

 (-0.77) (3.10) (0.96) (2.45) (-0.32) 

PPE/L1.A 0.64*** 0.02    

 (7.11) (1.5)    

1/L1.A  -202.11** -41590.60 -19633.63** 747.63 

  (-2.03) (-1.65) (-3.10) (0.34) 
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REV/L1.A  0.04 -0.15  -0.02 

  (0.24) (-0.18)  (-0.57) 

Q   -0.15 -2.0E-3 -0.01 

   (-1.5) (-0.16) (-0.68) 

_cons -0.18*** 0.01 0.19** 0.07*** 0.01** 

 (-4.48) (0.56) (2.61) (5.97)) (3.03) 

Number of obs 51 42 40 42 40 

Number of groups  8 8  7 8 

F test ( Wald chi) 25.63 6.62 1.56 21.52 1.81 

Prob > F (Chi2) 3.50E-04 2.3E-03 0.21 1.8E-04 0.77 

R-squared 0.12 0.10 0.15 0.10 0.08 

P for individual 

effects test 

7.8E-05 4.4E-03 0.13 0.00 1.2E-03 

P for Hausman test 3.1E-04 4.8E-03  0.25 0.20 

 

Table 5.29 shows, OLS estimator, is used for the model (5.1.2) which estimates the 

abnormal change of investment property because the individual effect is not significant 

according to the tests. Fixed effect estimator is employed for models (3.1.2) and (3.1.8) 

which estimate the discretionary accrual and abnormal expense respectively. Random 

effect estimator is chosen for models (3.1.10) and (3.1.11) which estimate abnormal 

revenue and abnormal COGS, according to the results of Hausman tests. The estimated 

EM measurements are presented in Table 5.30.    

 

Table 5.30 Summary of EM measurement for HK-REITs 

Variable Description Obs Mean Std. Dev. Min Max 

EM measurements variables 

DA Discretionary Accrual 51 3.4E-4 0.33 -0.80 0.40 

DEXP Abnormal expense 42 4.2E-5 0.03 -0.03 0.04 

DCIVP Abnormal Change of 

Investment Property 

40 1.8E-4 0.09 -0.26 0.29 

DREV Abnormal revenue 42 3.3E-4 0.03 -0.05 0.05 

DCOGS Abnormal cost of goods sold 40 2.1E-3 3.0E-3 -0.01 0.01 

absDA Absolute value of 

discretionary accrual 

51 0.30 0.14 0.01 0.80 

absDEXP Absolute value of abnormal 

expense 

42 0.02 0.01 0.01 0.04 

absDCIVP Absolute value of Change of 

Investment Property 

40 0.06 0.07 0.01 0.29 

absDREV Absolute value of abnormal 

revenue 

42 0.02 0.01 1.4E-3 0.05 

absDCOGS Absolute value of abnormal 40 2.0E-03 0.00 3.0E+4 0.01 
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cost of goods sold 

lnabsDA Logarithmic term of absDA 51 -1.37 0.70 -4.99 -0.22 

lnDEXP Logarithmic term of 

absDEXP 

42 -3.91 0.48 -4.84 -3.16 

lnabsDCIVP Logarithmic term of 

absDCIVP 

40 -3.29 0.91 -4.67 -1.25 

lnabsDREV Logarithmic term of 

absDRev 

42 -4.25 1.03 -7.40 -3.00 

lnabsDCOGS Logarithmic term of 

absDCOGS 

40 -6.47 1.07 -10.74 -5.14 

Dummy variables are indicating if positive EM measurements value is estimated.  

PTDA Dummy variable =1 if 

positive discretionary 

accrual is estimated 

51 0.63 0.49 0.00 1.00 

PDEXP Dummy variable =1 if 

positive abnormal expense is 

estimated 

42 0.50 0.51 0.00 1.00 

PDCIVP Dummy variable =1 if 

positive abnormal change of 

investment property 

40 0.28 0.45 0.00 1.00 

PDREV Dummy variable =1 if 

positive abnormal revenue  

is estimated 

42 0.41 0.50 0.00 1.00 

PDCOGS Dummy variable =1 if 

positive abnormal cost of 

goods sold is estimated 

40 0.60 0.50 0.00 1.00 

 

As in other REIT markets, the means of all estimated EM measurements are very close 

to 0 for Hong Kong REITs. This is consistent with the definition and reversal effect of 

EM. The absolute values of various EM measurements are calculated to measure the 

magnitude of using EM strategies. The value and valuation of EM measurements in 

absolute value term are very low as indicated in Table 5.30. The logarithmic term of 

absolute value of all the EM measurements is calculated to improve the estimation 

outcome and capture the change in percentage terms. Dummy variables were also 

generated indicating if the positive value of various EM measurements were observed 

when the direction (positive or negative) of using various EM strategies is researched. 

According to Table 5.30, a positive value is more likely to be observed for most of the 

EM measurements except for an abnormal change in investment property and abnormal 

revenue. 
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5.1.11 EM estimation for Singapore REITs  

This section presents the EM measurements estimating process for Singapore REITs. 

The EM measurements and EM estimating models selection of Singapore REITs is 

consistent with other REIT markets introduced previously such as the A-REITs, French 

SIICs and Belgium SICAFIs. In these EM measurements for Singapore REITs, 

Discretionary Accrual (DA) is estimated by models (3.1.1) to (3.1.3). Abnormal 

General Expense (DEXP) is estimated by the model (3.1.8), and Abnormal Revenue 

(DREV) and Abnormal Cost of Goods Sold (DCOGS) are estimated by models (3.110) 

and (3.1.11). These models are all developed in Chapter 3. The Abnormal Change of 

Investment Property (DCIP) is estimated by the model (5.1.2).  

 

This research employs an unbalanced panel dataset containing accounting information 

for 33 Singapore REITs from 2003 to 2013 to estimate the EM measurements. The 

database for EM measurement estimation is summarized in Table 5.31.  

 

Table 5.31 Summary of variables used to estimate EM measurements for Singapore REITs 

(U.S$ thousands) 

Variable  Mean Std. Dev. Min Max Obs 

       

TA overall  35,812.68   132,923.00  -737,420.00   837,189.00  N = 157 

 between   42,037.81  -19,437.70   145,799.00  n = 31 

 within   126,923.00  -808,426.00   766,182.70  T-bar = 5.06 

       

REV overall  97,556.26   90,738.00   10.00   510,235.00  N =212 

 between   55,589.43   10,685.00   254,135.80  n = 33 

 within   66,165.46  -110,017.00   375,377.50  T-bar = 6.42 

       

A overall 1,673,657.00  1,437,450.00   209,059.00  7,626,448.00  N = 195 

 between   947,790.40   387,250.80  3,590,615.00  n = 33 

 within  1,035,124.00  -1,380,689.00  5,709,490.00  T-bar = 5.91 

       

PPE overall 1,465,405.00  1,276,922.00  0.00 6,578,498.00  N = 194 

 between   937,297.00  0.00 3,391,169.00  n = 33 

 within   884,439.30  -1,323,431.00  4,748,661.00  T-bar = 5.88 

       

REC overall  9,302.42   12,491.49  0.00  77,620.00  N = 192 
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 between   9,335.27   233.00   42,384.00  n = 32 

 within   8,762.24  -28,337.60   60,228.59  T-bar = 6 

       

EXP overall  32,528.06   29,765.00  -8,302.00   131,272.00  N = 156 

 between   23,217.36   2,326.80   95,248.00  n = 31 

 within   20,795.92  -32,655.50   102,510.10  T-bar = 5.03 

       

Q overall  0.93   0.22   0.48   1.65  N = 171 

 between   0.16   0.60   1.16  n = 30 

 within   0.16   0.41   1.50  T-bar = 5.7 

       

COGS overall  27,965.07   30,636.87   795.00   202,021.00  N =209 

 between   19,990.58   2,368.50   94,195.67  n = 32 

 within   21,559.78  -62,599.60   135,790.40  T-bar = 6.53 

       

MK overall 1,006,611.00   999,458.60   41,780.00  5,677,909.00  N = 171 

 between   649,130.60   154,888.20  2,826,199.00  n = 30 

 within   661,704.40  -1,415,608.00  3,990,005.00  T-bar = 5.7 

       

TL overall  620,348.00   583,111.00   24,895.00  3,228,198.00  N = 195 

 between   395,677.40   105,867.20  1,580,468.00  n = 33 

 within   430,719.20  -660,313.00  2,443,866.00  T-bar = 5.91 

       

IVP overall 1,680,295.00  1,444,385.00   209,059.00  7,626,448.00  N =191 

 between   958,932.90   387,250.80  3,590,615.00  n = 33 

 within  1,038,885.00  -1,374,050.00  5,716,129.00  T-bar= 5.78 

 

All the variables in the database are measured in the unit of Thousands U.S. dollars 

except for Tobin’s Q (Q) which is the ratio of market value to the book value of REITs. 

The individual effect should be considered because the standard deviations are both 

significant between and within the individual group (REIT). All the variables have been 

winsorized, and multicollinearity tested before running the EM measurement 

estimating models. The estimated models are presented in Table 5.32. 

 

Table 5.32 EM measurement estimating models for Singapore REITs (t-statistics in the 

brackets) 

 Model 

(3.1.2) 

Model 

(3.1.8)        

Model 

(5.1.2) 

Model 

(3.1.10) 

Model 

(3.1.11) 

OLS OLS OLS Fixed Fixed 

ΔREV/L1.A -0.32 -0.02 3.76*** 0.64*** 0.09** 
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 (-0.93) (-0.26) (5.87) (14.73) (2.10) 

PPE/L1.A 0.09*** -1.5E-3    

 (4.73) (-0.3)    

1/L1.A  -2334.14 -1070.46 -2815.01 -1863.53 

  (-1.42) (-0.65) (-1.43) (-1.55) 

REV/L1.A  0.22*** 0.82  0.16** 

  (4.44) (1.66)  (2.85) 

Q  -0.02*** 0.13*** 2.2E-3 6.4E-5 

  (-3.54) (2.25) (0.38) (0.17) 

_cons -0.07*** 0.03*** -0.10 0.07*** 0.01 

 (-3.64) (4.5) (-1.76) (12.42) (1.76) 

Number of obs 155 152 152 153 153 

Number of groups    28 28 

F test ( Wald chi) 13.05 6.14 22.57 75.11 17.06 

Prob > F (Chi2) 0.00 0.00 0.00 0.00 0.00 

R-squared 0.15 0.17 0.38 0.27 0.50 

P for individual 

effects test 

0.11 0.01 0.22 0.00 0.00 

P for Hausman test    0.00 0.00 

 

Table 5.32 shows that the OLS estimator is chosen for Models (3.1.2), (3.1.8) and (5.1.2) 

which are used to estimate Discretionary Accrual, Abnormal Expense and Abnormal 

Change of Investment Property. A fixed effect estimator is employed by Models (3.1.10) 

and (3.1.11) which estimate Abnormal Revenue and COGS respectively. The estimated 

EM measurements for Singapore REITs are summarized in Table 5.33. 

 

Table 5.33 Summary of EM measurement Singapore REITs 

Variable Description Obs Mean Std.Dev Min Max 

EM measurements variables 

DA Discretionary Accrual 154 -1.5E-3 0.07 -0.22 0.31 

DEXP Abnormal expense 152 3.3E-4 0.01 -0.03 0.07 

DCIVP Abnormal Change of Investment 

Property 

152 1.1E-4 0.13 -0.37 0.41 

DREV Abnormal revenue 153 2.5E-4 0.02 -0.06 0.05 

DCOGS Abnormal cost of goods sold 153 6.2E-4 0.02 -0.03 0.02 

absDA Absolute value of discretionary 

accrual 

154 0.05 0.05 1.3E-4 0.31 

absDExpense Absolute value of abnormal expense 152 0.01 0.01 6.7E-5 0.07 

absDCIVP Absolute value of Change of 

Investment Property 

152 0.10 0.08 3.2E-4 0.41 

absDREV Absolute value of abnormal revenue 153 0.02 0.02 8.1E-5 0.06 
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absDCOGS Absolute value of abnormal cost of 

goods sold 

153 0.01 0.01 1.9E-5 0.03 

lnabsDA Logarithmic term of absDA 154 -3.63 1.32 -8.86 -1.18 

lnDEXP Logarithmic term of absDEXP 152 -5.09 1.15 -9.04 -2.60 

lnabsDCIVP Logarithmic term of absDCIVP 152 -2.86 1.35 -8.49 -0.89 

lnabsDREV Logarithmic term of absDREV 153 -4.31 1.08 -9.16 -2.82 

lnabsDCOGS Logarithmic term of absDCOGS 153 -5.28 1.14 -11.18 -3.54 

Dummy variables are indicating if positive EM measurements value is estimated.  

PTDA Dummy variable =1 if positive 

discretionary accrual is estimated 

154 0.47 0.50 0 1 

PDEXP Dummy variable =1 if positive 

abnormal expense is estimated 

152 0.44 0.50 0 1 

PDCIVP Dummy variable =1 if positive 

abnormal change of investment 

property 

152 0.48 0.50 0 1 

PDREV Dummy variable =1 if positive 

abnormal revenue  is estimated 

153 0.50 0.50 0 1 

PDCOGS Dummy variable =1 if positive 

abnormal cost of goods sold is 

estimated 

153 0.46 0.50 0 1 

 

As other REIT markets, the means of all estimated EM measurements are all very close 

to 0 for Singapore REITs. This is consistent with the definition and reversal effect of 

EM. The absolute values of various EM measurements are calculated to measure the 

magnitude of using EM strategies. The value and valuation of EM measurements in 

absolute value term are very low as indicated in Table 5.33.  The logarithmic term of 

absolute value of all the EM measurements is calculated to improve the estimation 

outcome and capture the change in percentage terms. Dummy variables have been 

generated to indicate if the positive value of various EM measurements is observed. As 

set out in Table 5.33, a negative value is more likely to be observed for most of the EM 

measurements except for the abnormal Revenue for Singapore REITs. 

 

5.1.12 EM estimation for Japan REITs  

This section estimates the EM measurements REITs in Japan, and then the estimated 

EM measurements will be summarized. The EM measurements selection of Japan 

REITs is consistent with some other REIT markets introduced previously such as A-

REITs, French SIICs and Belgium SICAFIs. These EM measurements for Japan REITs 

include Discretionary Accrual, Abnormal Expense, Abnormal Change of Investment 
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Property, Abnormal Revenue, and Abnormal COGS. In these EM measurements for 

Japan REITs, Discretionary Accrual (DA) is estimated by models (3.1.1) to (3.1.3).  

Abnormal General Expense (DEXP) is estimated by the model (3.1.8), and Abnormal 

Revenue (DREV) and Abnormal Cost of Goods Sold (DCOGS) are estimated by 

models (3.110) and (3.1.11). These models are all developed in Chapter 3. The 

Abnormal Change of Investment Property (DCIP) is estimated by the model (5.1.2).  

 

This research employs an unbalanced panel dataset containing accounting information 

for 34 Japan REITs from 2000 to 2013 to estimate the EM measurements. The total 

number of observations is 272, and the variables of this database used for EM 

measurement estimation is summarized in Table 5.34. 

 

Table 5.34 Summary of variables used to estimate EM measurements for Japan REITs 

(U.S$ thousands) 

Variable  Mean Std. Dev. Min Max Obs 

       

TA overall -53,336.70  92,453.33  -685,540.00  530,748.30  N = 230 

 between  68,967.87  -224,304.00  241,242.50  n = 34 

 within  75,868.67  -514,573.00  236,169.10  T-bar = 6.76 

       

REV overall  143,581.40  131,611.80  0.00 780,055.00  N = 272 

 between  95,719.96   0.09  458,752.60  n = 37 

 within  83,409.55  -172,980.00  464,883.80  T-bar = 7.35 

       

A overall 2,128,251.00  1,844,026.00   1,850.34  11,300,000.00  N = 272 

 between  1,327,166.00   5,937.24  6,222,826.00  n = 37 

 within  1,210,421.00  -2,327,732.00  7,227,782.00  T-bar = 7.35 

       

PPE overall  741,280.30  1,213,110.00   8.47  7,156,784.00  N = 266 

 between  946,035.30   1,713.42  3,530,059.00  n = 37 

 within  770,017.10  -2,090,464.00  4,853,964.00  T-bar = 7.19 

       

REC overall  3,076.53  4,012.68   43.28   22,602.10  N = 262 

 between  2,827.20   57.95   11,712.96  n = 36 

 within  2,736.25  -8,259.86   18,520.75  T-bar = 7.28 

       

EXP overall  32,657.85  46,376.02   32.23  290,775.60  N =105 

 between  35,509.96   43.87  158,258.80  n = 26 
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 within  29,432.86  -100,612.00  165,174.60  T-bar = 4.04 

       

Q overall  1.01  0.24   0.53  2.08  N = 268 

 between  0.16   0.59  1.38  n = 37 

 within  0.19   0.64  1.71  T-bar = 7.24 

       

COGS overall  92,778.38  102,280.90   21.06  522,219.90  N =117 

 between  70,747.21   44.49  290,064.30  n = 25 

 within  62,526.39  -92,337.20  324,934.00  T-bar = 4.68 

       

MK  overall 1,109,512.00  1,147,122.00  0.00 7,290,292.00  N = 268 

 between  902,656.10  0.00 4,313,099.00  n = 37 

 within  611,906.50  -1,871,423.00  4,086,705.00  T-bar = 7.24 

       

TL overall 1,066,310.00  952,029.40   43.97  5,527,746.00  N =272 

 between  670,489.40   4,452.23  3,023,149.00  n = 37 

 within  648,191.70  -1,353,485.00  3,570,907.00  T-bar = 7.35 

 

All the variables in the database are measured in the unit of Thousands U.S. dollars 

except for Tobin’s Q (Q) which is the ratio of market value to the book value. As Table 

5.34 shows, the variation between and within groups (REITs) are equally significant for 

most of the variables. Thus, the individual effect should be considered in the EM 

estimation process. All variables have been winsorized, and the multicollinearity has 

been tested before running the EM measurement estimating models. 

 

Table 5.35 EM measurement estimating models for Japan REITs  

 Models 

(3.1.2) 

Model 

(3.1.8)        

Model 

(5.1.2) 

Model 

(3.1.10) 

Model  

(3.1.11) 

Fixed Fixed OLS Random Random 

ΔREV/L1.A 0.67*** 0.16 2.65** 0.88*** -0.16 

 (3.87) (1.02) (2.19) (39.53) (0.77) 

PPE/L1.A 0.06** -0.02**    

 (2.56) (-2.35)    

1/L1.A  -1819*** -1938.22 -3143.45** -1212.24 

  (-4.63) (0.94) (-2.65) (-1.47) 

REV/L1.A  0.14 -0.60  0.88*** 

  (0.80) (-0.48)  (4.12) 

Q  -0.01 -0.03 -0.01 0.02** 

  (-0.33) (-0.54) (0.03) (2.72) 

_cons -0.06*** 0.03 0.14 0.07*** -0.05*** 

 (-6.60) (1.80) (1.32) (20.01) (-3.48) 
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Number of obs 226 101 223 230 102 

Number of groups 34 26  34 22 

F test ( Wald chi) 12.03 17.40 4.27 1602.42 167.41 

Prob > F (Chi2) 0.00 0.00 2.4E-3 0.00 0.00 

P for individual 

effects test 

0.00 0.00 0.16 0.00 0.00 

P for Hausman 

test 

0.01 1.0E-4  0.74 0.55 

***Significant at 1% level 

**Significant at 5% level 

*Significant at 10% level 

 

Table 5.35 shows, the OLS estimator is employed by the model (5.1.2) which estimates 

the abnormal change of property investment. Fixed effect estimator is chosen for 

models (5.1.2) and (5.1.8) which estimate the discretionary accrual and abnormal 

expense respectively. Random effect estimator is used for models (3.1.10) and (3.1.11) 

which estimate the abnormal revenue and abnormal COGS respectively. The estimated 

EM measurements are summarized in the follow Table 5.36. 

  

Table 5.36 Summary of EM measurement for Japan REITs 

Variable Description Obs Mean Std. 

Dev. 

Min Max 

EM measurements variables 

DA Discretionary Accrual 217 -1.7E-3 0.08 -0.43 0.48 

DEXP Abnormal expense 101 3.0E-5 0.02 -0.05 0.09 

DCIVP Abnormal Change of Investment 

Property 

223 2.7E-5 0.22 -0.49 1.01 

DREV Abnormal revenue 230 5.4E-4 0.01 -0.05 0.04 

DCOGS Abnormal cost of goods sold 102 4.1E-3 0.02 -0.04 0.07 

absDA Absolute value of discretionary 

accrual 

217 0.05 0.06 5.4E-4 0.48 

absDEXP Absolute value of abnormal expense 101 0.02 0.02 2.1E-4 0.09 

absDCIVP Absolute value of Change of 

Investment Property 

223 0.14 0.16 2.7E-3 1.01 

absDREV Absolute value of abnormal revenue 230 0.01 0.01 2.3E-4 0.05 

absDCOGS Absolute value of abnormal cost of 

goods sold 

102 0.02 0.01 1.2E-4 0.07 

lnabsDA Logarithmic term of absDA 217 -3.58 1.06 -7.62 -0.73 

lnDEXP Logarithmic term of absDEXP 101 -4.62 1.17 -8.55 -2.43 

lnabsDCIVP Logarithmic term of absDCIVP 223 -2.46 1.06 -6.20 0.01 

lnabsDREV Logarithmic term of absDREV 230 -5.18 1.09 -8.79 -3.07 
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lnabsDCOGS Logarithmic term of absDCOGS 66 -4.37 0.86 -9.46 -2.59 

Dummy variables are indicating if positive EM measurements value is estimated.  

PTDA Dummy variable =1 if positive 

discretionary accrual is estimated 

217 0.59 0.49 0.00 1.00 

PDEXP Dummy variable =1 if positive 

abnormal expense is estimated 

101 0.39 0.49 0.00 1.00 

PDCIVP Dummy variable =1 if positive 

abnormal change of investment 

property 

223 0.35 0.48 0.00 1.00 

PDREV Dummy variable =1 if positive 

abnormal revenue  is estimated 

230 0.53 0.50 0.00 1.00 

PDCOGS Dummy variable =1 if positive 

abnormal cost of goods sold is 

estimated 

102 0.65 0.48 0.00 1.00 

 

As other REIT markets, the means of all estimated EM measurements are very close to 

0 for Japan REITs because of the reversal effect of EM. The absolute values of various 

EM measurements are calculated to measure the magnitude of using EM strategies. The 

value and valuation of EM measurements in absolute value term are very low as 

demonstrated in Table 5.36.  The logarithmic term of absolute value of all the EM 

measurements is calculated to improve the estimation outcome and capture the change 

in percentage terms. Dummy variables are generated indicating if the positive value of 

various EM measurements is observed. A positive value is more likely to be observed 

for most of the EM measurements except for the abnormal general expense and 

abnormal change of investment property for Japan REITs. 

 

5.1.13 EM estimation for Malaysia REITs  

This section estimates the EM measurements for Malaysian REITs. The EM 

measurements selection of Malaysian REITs is consistent with some other REIT 

markets introduced previously such as the A-REITs, French SIICs and Hong Kong 

REITs. In these EM measurements for Malaysian REITs, Discretionary Accrual (DA) 

is estimated by models (3.1.1) to (3.1.3), Abnormal General Expense (DEXP) is 

estimated by model (3.1.8), and Abnormal Revenue (DREV) and Abnormal Cost of 

Goods Sold (DCOGS) are estimated by models (3.110) and (3.1.11). These models are 

all developed in Chapter 3. The Abnormal Change of Investment Property (DCIP) is 

estimated by the model (5.1.2).  
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This research employs an unbalanced panel dataset that includes 102 observations (16 

Malaysian REITs from 2002 to 2013). The variables in this database used for EM 

measurement estimation is summarized in the Table 5.37. 

 

Table 5.37 Summary of variables used to estimate EM measurements for Malaysian REITs 

(U.S$ thousands) 

Variable  Mean Std. Dev. Min Max Obs 

       

TA overall  10,857.34   25,929.82  -42,726.00   131,282.00  N = 85 

 between   36,020.51   643.42   131,282.00  n = 15 

 within   15,599.15  -39,879.40   83,368.63  T-bar = 5.67 

       

REV overall  27,846.58   41,455.25   525.00   299,113.00  N =  102 

 between   37,105.92   3,529.31   156,868.30  n =  16 

 within   22,238.81  -59,209.80   170,091.20  T-bar = 6.37 

       

A overall  337,756.50   352,572.50   35,478.00   1,723,205.00  N = 102 

 between   464,065.20   42,457.69   1,543,258.00  n = 16 

 within   137,485.20  -260,767.00   891,628.60  T-bar = 6.38 

       

PPE overall  260,742.90   373,181.40  0.00  1,695,655.00  N = 95 

 between   480,096.00  0.00  1,486,518.00  n =  15 

 within   186,258.70  -696,187.00   947,793.70  T-bar = 6.33 

       

REC overall  4,285.08   18,727.27  0.00  184,646.00  N = 102 

 between   6,986.58   131.33   24,916.50  n = 16 

 within   17,347.84  -20,121.40   164,014.60  T-bar = 6.38 

       

EXP overall  7,164.85   13,296.74  -416.00   67,810.00  N =  60 

 between   14,579.72   4.60   49,698.00  n = 10 

 within   5,910.74  -5,709.15   40,869.56  T-bar = 6 

       

Q overall  0.92   0.19   0.52   1.37  N = 98 

 between   0.16   0.59   1.21  n = 16 

 within   0.10   0.60   1.29  T-bar = 6.13 

       

COGS overall  5,072.50   6,509.59   28.00   36,496.00  N = 96 

 between   8,299.87   526.17   31,726.00  n = 15 

 within   4,041.13  -4,192.70   33,632.50  T-bar = 6.4 

       

MK  overall  228,209.80   302,815.50   16,842.00   1,470,221.00  N = 98 
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 between   467,588.10   23,129.62   1,426,497.00  n = 16 

 within   80,926.98  -88,130.90   506,082.10  T-bar = 6.13 

       

TL overall  113,963.70   131,748.50   1,077.00   576,544.00  N = 102 

 between   144,796.20   2,189.46   483,179.80  n = 16 

 within   59,687.03  -39,118.20   531,589.70  T-bar = 6.38 

 

All the variables in the database are measured in the unit of Thousands U.S. dollars 

except for Tobin’s Q (Q) which is the ratio of market value to the book value. As Table 

5.37 shows, the variation between and within groups (REITs) are equally significant for 

most of the variables. Thus, the individual effect should be considered in the EM 

estimation process. All the variables have been winsorized, and the multicollinearity 

has been tested before running the EM measurement estimating models. 

 

Table 5.38 EM measurement estimating models for Malaysian REITs (t-statistics in the brackets)  

 Model 

(3.1.2) 

Model 

(3.1.8)        

Model 

(5.1.2) 

Model 

(3.1.10) 

Model 

(3.1.11) 

OLS Random OLS Random Random 

ΔREV/L1.A 0.42** -0.02 2.84 0.55*** -0.04 

 (2.14) (-0.30) (1.67) (8.87) (-1.12) 

PPE/L1.A -0.01 0.01**    

 (-0.93) (2.29)    

1/L1.A  -785.47** -5479.55 -419.43 476.44 

  (-2.29) (-0.77) (-0.79) (1.81) 

REV/L1.A  0.30*** -1.41  0.34*** 

  (4.49) (-0.74)  (6.82) 

Q  0.01 0.01 -0.02 0.01 

  (0.46) 0.01 (-1.05) (0.87) 

_cons 0.04** -0.02 0.24 0.1011*** -0.02 

 (2.69) (-1.09) (0.68) (5.51) (-1.74) 

Number of obs 80 58 77 83 81 

Number of groups  10  15 14 

R-squared 0.06 0.55 0.07 0.35 0.50 

F test ( Wald chi) 2.51 58.66 1.32 85.15 90.18 

Prob > F (Chi2) 0.09 0.00 0.27 0.00 0.00 

P for individual 

effects test 
0.58 1.1E-3 0.95 0.00 0.00 

P for Hausman test   0.21   0.26 0.37 

***Significant at 1% level 

**Significant at 5% level 

*Significant at 10% level 
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Table 5.38 shows that OLS estimator is chosen for models (3.1.2) and (5.1.2) which estimate 

the discretionary accrual and abnormal change of investment property. Random effect estimator 

is employed by models (3.1.8), (3.1.10) and (3.1.11) which estimate the abnormal general 

expense, abnormal revenue, and abnormal COGS, according to the results of Hausman tests. 

The estimated EM measurements are summarized in Table 5.38.  

 

Table 5.39 Summary of EM measurement for Malaysian REITs 

Variable Description Obs Mean Std. 

Dev. 

Min Max 

EM measurements variables 

DA Discretionary Accrual 80 -4.0E-04 0.07 -0.16 0.25 

DEXP Abnormal expense 58 1.5E-03 0.01 -0.02 0.03 

DCIVP Abnormal Change of Investment 

Property 

77 1.0E-04 0.31 -1.17 0.96 

DREV Abnormal revenue 83 9.0E-04 0.02 -0.05 0.06 

DCOGS Abnormal cost of goods sold 81 9.0E-04 0.01 -0.03 0.02 

absDA Absolute value of discretionary 

accrual 

80 0.05 0.05 2.1E-03 0.25 

absDEXP Absolute value of abnormal 

expense 

58 0.01 0.01 6.0E-04 0.03 

absDCIVP Absolute value of Change of 

Investment Property 

77 0.18 0.24 1.7E-03 1.17 

absDREV Absolute value of abnormal 

revenue 

83 0.01 0.01 1.0E-04 0.06 

absDCOGS Absolute value of abnormal cost of 

goods sold 

81 0.01 0.01 1.0E-04 0.03 

lnabsDA Logarithmic term of absDA 80 -3.55 1.01 -6.15 -1.39 

lnDEXP Logarithmic term of absDEXP 58 -5.39 0.93 -7.36 -3.49 

lnabsDCIVP Logarithmic term of absDCIVP 77 -2.42 1.34 -6.36 0.16 

lnabsDREV Logarithmic term of absDREV 83 -4.76 1.15 -10.04 -2.85 

lnabsDCOGS Logarithmic term of absDCOGS 81 -4.95 0.94 -8.93 -3.53 

Dummy variables are indicating if positive EM measurements value is estimated.  

PDA Dummy variable =1 if positive 

discretionary accrual is estimated 80 

0.29 0.46 0.00 1.00 

PDEXP Dummy variable =1 if positive 

abnormal expense is estimated 58 

0.60 0.49 0.00 1.00 

PDCIVP Dummy variable =1 if positive 

abnormal change of investment 

property 77 

0.39 0.49 0.00 1.00 

PDREV Dummy variable =1 if positive 

abnormal revenue  is estimated 83 

0.53 0.50 0.00 1.00 

PDCOGS Dummy variable =1 if positive 

abnormal cost of goods sold is 81 

0.47 0.50 0.00 1.00 



174 
 

estimated 

 

As other REIT markets, the means of all estimated EM measurements are very close to 

0 for Malaysian REITs. This is consistent with the definition and reversal effect of EM. 

The absolute values of various EM measurements are calculated to measure the 

magnitude of using EM strategies. The value and valuation of EM measurements in 

absolute value term are very low according to Table 5.39. The logarithmic term of 

absolute value of all the EM measurements is calculated to improve the estimation 

outcome and capture the change in percentage term. Dummy variables are generated to 

indicate if the positive value of various EM measurements is observed when the 

direction (positive or negative) of using various EM measurements is of interest. 

According to Table 5.39, a positive value is more likely to be observed for most of the 

EM measurements except for abnormal general expense for Malaysian REITs. 

 

5.2 Summary and analysis of EM measurements 

This section presents the overall statistical summary and provides additional analysis 

for the estimated EM measurements of all the REITs. Table 5.40 exhibits some key 

statistics for these estimated EM measurements for the whole database. 

 

Table 5.40 Summary of EM measurement for all the REITs 

Variable Description Obs Mean Std. 

Dev. 

Min Max 

EM measurements variables 

DA Discretionary Accrual 3406 3.0E-03 0.18 -2.15 3.09 

DCA Discretionary current accrual  1957 1.0E-04 0.51 -14.08 8.21 

DLA Discretionary long-term accrual 1958 2.3E-04 0.56 -13.14 12.94 

DEXP Abnormal expense 2489 7.0E-05 0.04 -0.78 0.96 

DGLPS Abnormal gain or loss from property 

sales 

1177 2.0E-04 0.13 -2.36 1.13 

DCIVP Abnormal Change of Investment 

Property 

1431 0.01 1.15 -17.97 20.47 

DREV Abnormal revenue 3471 -0.01 0.20 -1.03 7.58 

DCOGS Abnormal cost of goods sold 3290 6.0E+05 0.11 -2.84 2.58 

absDA Absolute value of discretionary accrual 3406 0.06 0.17 6.0E-05 3.09 

absDCA Absolute value of current discretionary 1957 0.10 0.50 3.0E-05 14.08 
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accrual 

absDLA Absolute value of long-term 

discretionary accrual 

1958 0.10 0.55 7.0E-06 13.14 

absDExpense Absolute value of abnormal expense 2489 0.02 0.04 1.0E-06 0.96 

absDGLPS Absolute value of abnormal gain or 

loss from property sales 

1177 0.03 0.13 2.0E-06 2.36 

absDCIVP Absolute value of Change of 

Investment Property 

1431 0.31 1.11 8.0E-05 20.47 

absDRev Absolute value of abnormal revenue 3471 0.08 0.18 5.0E-05 7.58 

absDCOGS Absolute value of abnormal cost of 

goods sold 

3290 0.03 0.10 4.0E-05 2.84 

lnabsDA Logarithmic term of absDA 3406 -3.77 1.37 -10.89 1.13 

lnabsDCA Logarithmic term of absDCA 1957 -3.28 1.32 -11.24 2.65 

lnabsDLA Logarithmic term of absDLA 1958 -3.23 1.30 -10.42 2.58 

lnDExpense Logarithmic term of absDExpense 2489 -5.11 1.55 -13.62 0.22 

lnabsDGLPS Logarithmic term of absDGLPS 1177 -5.21 1.66 -10.87 0.86 

lnabsDCIVP Logarithmic term of absDCIVP 1431 -2.90 2.30 -13.23 3.02 

lnabsDRev Logarithmic term of absDRev 3471 -3.33 1.39 -12.17 2.03 

lnabsDCOGS Logarithmic term of absDCOGS 3290 -4.22 1.32 -11.32 1.04 

Dummy variables are indicating if positive EM measurements value is estimated.  

PDA Dummy variable =1 if positive 

discretionary accrual is estimated 3406 

0.44 0.50 0.00 1.00 

PDCA Dummy variable =1 if positive 

discretionary current accrual is 

estimated 1957 

0.44 0.50 0.00 1.00 

PDLA Dummy variable =1 if positive 

discretionary long-term accrual is 

estimated 1958 

0.53 0.50 0.00 1.00 

PDEXP Dummy variable =1 if positive 

abnormal expense is estimated 2489 

0.41 0.49 0.00 1.00 

PTDGLPS Dummy variable =1 if positive 

abnormal gain or loss from property 

sales is estimated 1177 

0.43 0.50 0.00 1.00 

PDCIVP Dummy variable =1 if positive 

abnormal change of investment 

property is estimated 1431 

0.38 0.49 0.00 1.00 

PDREV Dummy variable =1 if positive 

abnormal revenue  is estimated 3471 

0.29 0.45 0.00 1.00 

PDCOGS Dummy variable =1 if positive 

abnormal cost of goods sold is 

estimated 3290 

0.46 0.50 0.00 1.00 

 

As Table 5.40 shows, the numbers of observations for DA (Discretionary Accrual), 

DEXP (Discretionary Expense), DREV (Discretionary Revenue) and DCOGS 

(Discretionary Cost of Goods Sold) are 3406, 2489, 3471 and 3290 respectively. Whilst 

the numbers of observations for DCA (Discretionary Current Accrual), DLA 
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(Discretionary Long-term Accrual), DGLPS (Abnormal Gain or Loss from Property 

Sales) and DCIVP (Abnormal Change of Investment Property) are only 1957, 

1958,1177 and 1431 respectively. There are two reasons for the lower numbers of 

observations for the later four EM measurements: Firstly, the data used to estimate these 

EM measurements is less available for REITs. For example, only the U.S, Canada, and 

New Zealand provide sufficient information to calculate the current accrual and long-

term accrual in the database. Thus, discretionary current and long-term accruals are 

only estimated for REITs in the U.S, Canada, and New Zealand. Secondly, the DCIVP 

(abnormal change of investment property) is used to replace DGLPS (abnormal gain or 

loss from property sales) for REITs in some markets. The limitation of using DCIVP to 

measure the real EM measurements through property transaction manipulation will be 

discussed in Chapter 8. Table 5.41 summarizes the information concerning the number 

of various EM measurements contributed by each market. 

Table5.41 Summary of observations numbers for EM measurement in each REIT market 

  DA DCA DLA DEXP DGLPS DCIVP DREV DCOGS 

US 1612 1656 1656 1047 946 0 1750 1750 

UK 92 0 0 77 92 0 94 77 

Turkey 108 0 0 60 0 83 83 79 

Singapore 154 0 0 152 0 152 153 153 

Netherland 61 0 0 61 0 61 61 61 

Malaysia 80 0 0 58 0 77 83 81 

Japan 217 0 0 101 0 223 230 102 

Hong Kong 51 0 0 42 0 40 42 40 

France 287 0 0 257 0 284 289 273 

Canada 224 231 232 167 139 0 173 173 

Belgium 105 0 0 79 0 98 100 100 

New Zealand 70 70 70 75 0 75 75 75 

Australia 345 0 0 313 0 338 338 326 

Total 3406 1957 1958 2489 1177 1431 3471 3290 

 

Some measurements are not available for some markets and years. For example, the 
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discretionary current accruals are only estimated for these countries: U.S, Canada, and 

New Zealand. The EM measurements of REITs are not estimated for U.K before 2007 

because the U.K REITs’ market was established in 2007.  Tables Appendix 2 and 

Appendix 3 present the summary of correlation coefficients between various EM in 

current and last accounting period. In the Tables Appendix 2 and Appendix 3, the 

variables started with “L1” indicate the EM measurements in last accounting period. In 

Table Appendix 2, most of the correlation coefficients between and within various EM 

measurements are close to 0. It indicates that the EM measurements in the original term 

are not likely to significantly correlate with others and themselves in last account period. 

In Table Appendix 3, some EM measurements in the logarithmic term between current 

and last accounting period have high correlation coefficients. For example, the 

correlation coefficient for “lnGLPS” and “L1.lnGPLS” is 0.75. The magnitudes of some 

EM measurements are very likely to be strongly correlated with themselves in last 

accounting period. These estimated correlation coefficients can only provide 

preliminary results in regard to the interactions between and within EM measurements. 

Regression models will be utilized in Chapter6 to test this issue. Chapter 6 shows the 

results for the impact of non-regulatory factors on EM of REITs, based on estimation 

models. Chapter 7 presents estimation for the impact of regulatory factors on EM for 

REITs.  
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Chapter 6. Stage Two – Impact of Non-Regulatory Factors on 

Earnings Management  

This chapter identifies the influence of non-regulatory factors surrounding the operation 

of REITs or their markets on the EM used by REITs. Empirical analyses are conducted 

to explain the significance of these factors. After identifying these non-regulatory 

factors, they are incorporated as controlling variables into the models used to estimate 

the impact of REITs regulatory regimes on EM in Chapter 7.   

 

6.1 Influence of the composition characteristics of property portfolio 

This section investigates whether, and if so, how, the composition characteristics of a  

portfolio influence the EM used by REITs. Tests are conducted on a panel dataset 

containing financial and property data on all New Zealand listed property portfolios 

(NZ-LPPs, the equivalents of REITs). Paper based on this Section 6.1 has been 

reviewed by referees and published in the Journal of Real Estate Portfolio 

Management.1 This section corresponds to research question Q1.1 proposed in Chapter 

1, and hypotheses H1.1.1 to H 1.1.4 developed in Chapter 2. The background of the 

NZ-LPPs market was introduced in Chapter 4, and EM measurements of NZ-LPPs were 

estimated and presented in Chapter 5. The following sections provide justification for 

the selection of the sample and variables, and further develop the baseline model (3.2.1) 

in Chapter 3 into an empirical model. 

 

6.1.1 Sample and variables  

The reason for the choice of NZ-LPPs as the test sample is that LPPs in New Zealand 

are required to disclose the information of property portfolio in their financial report. 

                                                             
1  Liang, J., & Dong, Z. (2014). Property Portfolio Composition and Earnings Management for Listed 

Property Portfolios. Journal of Real Estate Portfolio Management, 20(2), 111-124. 

http://papers.ssrn.com/sol3/papers.cfm?abstract_id=2520313 

 

http://papers.ssrn.com/sol3/papers.cfm?abstract_id=2520313


179 
 

For other markets, such as the U.S, U.K, and Australia, property portfolio information 

disclosure is not required and REITs in these markets usually do not disclose the 

information of portfolio. Therefore, this research was conducted by using the sample of 

New Zealand LPPs only. The sample of New Zealand of LPPs is relatively smaller 

compared to other important REIT markets such the U.S, Australia and Japan. However, 

the New Zealand LPPs are very similar to other REIT markets in terms of the 

organizational structure and regulatory environment. Also, the New Zealand financial 

and real estate market are both open to foreign investors, and thus the performance and 

managerial behaviour of New Zealand LPPs should be closely correlated and consistent 

with the REITs in another market. Therefore, the test results concerning the impact of 

property portfolio composition choice on EM should be applicable to other important 

REIT markets. The following empirical model (6.1.1) was developed from baseline 

model (3.2.1) in Chapter 3 to estimate the impact of property portfolio composition 

features on EM.  

 

EM measurementsi,t = βo + β1×OfficeRi,t + β2×RetailRi,t + β3×IndustryRi,t + 

β4×HospitalRi,t + β5×WALTi,t + β6×VRi,t + β7×LRi,t + β8×Ai,t + β9×GICi,t + εi,    (6.1.1) 

 

In the model above, the dependent variables are EM measurements estimated in Chapter 

5. These EM measurements include two Accrual EM measurements (Total 

Discretionary Accrual and Long-Term Discretionary Accrual) and four Real EM 

measurements (Abnormal General Expenses, Abnormal Change of Investment 

Property, Abnormal Revenue, and Abnormal COGS). This research investigates only 

the magnitude of using various EM strategies (the absolute value of various EM 

measurements). The directions (positive or negative) of these EM measurements are 

ignored because no hypothesis can be derived from the literature as to how directions 

of EM measurements can be affected by different property portfolio compositions. Thus, 

the EM measurements of interest are all in absolute terms in an empirical test. The 

variables which describe the composition of a property portfolio include the ratio of 

office property value to total asset value (Office ratio), the ratio of retail property value 
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to total asset value (Retail ratio), the ratio of industry property value to total asset value 

(Industry ratio) and the ratio of hospital property (Hospital ratio). The other controlling 

variables include weighted average leased term (WALT), vacancy rate (VR), leverage 

ratio (LR), total asset size (A), Gross Income Change and Return on Assets (GIC). The 

selection of controlling variables follows the model specification from Anglin et al. 

(2012) and Liao et al. (2011). Finally, in the robustness test (also using model (6.1.1)), 

some EM measurements (absolute value) will be converted into a reversed term, and 

the ratios of different property sectors in the portfolio will be converted into a quadratic 

term. These conversions will be discussed in the following paragraphs.   

 

6.1.2 Data description and empirical test results 

Model (6.1.1) will be tested using a database containing financial and property portfolio 

information of all NZ-LPPs from 2000 to 2012. This database contains financial 

information for the controlling variables in the model (6.1.1), downloaded from 

DataStream. Information on the composition of property portfolios is manually 

collected from the financial reports of NZ-LPPs. The EM measurements for New 

Zealand LPPs are estimated in Chapter 5 above. Table 6.1.1 presents the statistical 

summary of these variables for the model (6.1.1).  

 

Table 6.1.1. Summary of EM measurements and controlling variables in model (6.1.1) 

Variable Obs Mean Std. Dev. Min Max 

Independent variables 

TDA 70 0.03 0.03 0.00 0.13 

RTDA 70 88.29 137.88 7.45 762.17 

DLA 70 0.09 0.11 0.00 0.36 

RDLA 70 102.96 432.02 2.76 3587.73 

DExpense 75 0.01 0.01 0.00 0.05 

RDExpense 75 298.99 492.56 18.78 2386.14 

DCIP 75 0.17 0.25 0.00 1.25 

DRevenue 75 0.03 0.03 0.00 0.13 

RDRevenue 75 121.54 223.56 7.43 1330.25 

DCOGS 74 0.01 0.01 0.00 0.04 
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Property portfolio composition variables 

Office Ratio 73 0.41 0.35 0.00 1.00 

Retail Ratio 73 0.17 0.22 0.00 0.65 

Industry Ratio 73 0.23 0.33 0.00 1.00 

Hospital Ratio 73 0.15 0.36 0.00 1.00 

Office2 (Office Ratio in 

quadratic term) 

73 0.29 0.34 0.000 1.00 

Retail2 (Retail Ratio in 

quadratic term)  

73 0.08 0.12 0.000 0.42 

Industry2 (Industry Ratio in 

quadratic term) 

73 0.16 0.31 0.000 1.00 

Hospital2 (Hospital Ratio in 

quadratic term) 

73 0.15 0.36 0.000 1.00 

Controlling variables 

OR (Occupancy Rate) 82 0.97 0.02 0.90 1.00 

VR (vacancy in logarithmic 

term) 

82 -3.50 0.63 -4.61 -2.21 

WALT (weighted average 

leased term) 

80 5.75 2.04 2.75 14.60 

LR(Leverage Rate) 103 0.39 0.10 0.20 0.62 

GIC(Gross Income Change) 74 0.09 0.21 -0.57 0.90 

ROA(Return On Asset) 103 0.03 0.05 -0.14 0.21 

Assets Total (A) 103 702.11 591.22 102.40 2159.70 

 

According to Table 6.1.1, the standard deviation is low for some EM measurements 

such as total discretionary accrual (TDA), long-term discretionary accrual (DLA), 

discretionary expense (DExpense) and discretionary revenue (DRevenue). The 

reciprocal terms of these four variables will be generated for the purpose of increasing 

variation in robustness tests. The potential impact of diversification on value through 

earnings implies a possible non-linear relationship between the “percentage of each 

sector” and accounting accrual terms. The quadratic terms of Office ratio, Retail ratio, 

Industry Ratio and Hospital Ratio are generated and incorporated into the robustness 

test. Table 6.1.2 presents the correlation coefficients of these variables. 
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Table 6.1.2. Correlation coefficients of independent variables in model (6.1.1) 

 (1) (2)  (3)  (4)  (5)  (6)  (7) (8) (9) (10) 

Office-R (1) 1.00          

Retail-R(2) -0.02 1.00         

Industry-R (3) -0.50 -0.30 1.00        

Hospital R (4) -0.46 -0.29 -0.27 1.00       

Others R(5) -0.06 -0.02 0.15 -0.23 1.00      

VR (6) -0.38 -0.06 0.28 0.08 0.10 1.00     

WALT (7) -0.34 -0.41 -0.18 0.86 -0.23 0.02 1.00    

LR (8) 0.05 0.49 -0.19 -0.12 -0.10 -0.03 -0.24 1.00   

GIC (9) 0.06 0.03 -0.04 -0.06 0.25 -0.07 0.00 -0.11 1.00  

ROA (10) -0.06 -0.15 0.08 0.02 0.04 0.19 0.14 -0.38 0.20 1.00 

A (11) 0.35 0.49 -0.28 -0.41 0.16 -0.10 -0.35 0.50 0.07 -0.15 

  

Table 6.1.2 shows that none of the variables in the model (6.1.1) are highly correlated 

with each other. Thus, multicollinearity is not a problem for the estimation. The 

database used for the model (6.1.1) has been winsorized before the regression model 

was run, to cope with extreme values at the 1% level. For each dependent variable, two 

models were constructed, using the quadratic terms and normal terms of each property 

portfolio composition variable respectively. All the regression models have been robust 

to cope with possible heteroskedasticity. The individual effect is also tested, and a 

Hausman test is used to determine the selection between fixed effect and random effect. 

The regression results are shown in the Tables 6.1.3 and 6.1.4, and the selection of the 

models and the result of running these models are summarized in Table 6.1.5.  

 

Table 6.1.3. Property portfolio composition and accrual EM measurements 

 TDA RTDA DLA RDLA 

(1) 

OLS 

(2) 

OLS 

(3) 

OLS 

(4) 

OLS 

(5) 

OLS 

(6) 

OLS 
(7) 

FIXED 

(8) 

FIXED 

office2 0.07***  -142  0.05  -2969.32***  

 (5.11)  (-1.87)  (0.81)  (-4.33)  

retail2 0.02  -280  0.14  -2888.33**  

 (0.37)  (-1.13)  (0.65)  (-2.36)  

industry2 0.04**  -72.6  -0.08  820.58**  
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 (2.57)  (-0.94)  (-1.19)  (2.52)  

hospital2 0.07***  -120  -0.01  3704.81  

 (3.55)  (-1.03)  (-0.05)  (0.75)  

Office ratio   0.06  -128.9  0.12   -718.67 

   (2.59)  (-1.08)  (1.16)   (-1.59) 

Retail ratio   -0.03  -127.5  0.12   -1393.6 

   (-0.89)  (-0.87)  (0.99)   (-2.51) 

Industry ratio   0.03  -70.19  -0.01   45.43 

   (1.13)  (-0.59)  (-0.08)   (0.10) 

Hospital ratio   0.07  -121.8  0.07   -319.68 

   (2.26)  (-0.80)  (0.56)   (-0.55) 

VR -0.01 0.00 17.79 13.97 -0.02 -0.02 64.45 199.61 

 (-1.08) (-0.74) (0.65) (0.50) (-0.81) (-0.88) (0.77) (1.90) 

WALT -0.01* 0.00 -2.34 -5.59 -0.01 -0.01 -4.39 6.83 

 (-1.89) (-1.36) (-0.15) (-0.35) (-0.36) (-0.56) (-0.08) (0.11) 

LR 0.03 0.01 -99.8 -25.41 0.04 0.04 1172.64 845.24 

 (0.74) (0.26) (-0.42) (-0.11) (0.22) (0.20) (1.41) (0.92) 

GIC 0.04** 0.03 -135. -103.1 0.05 0.05 243.49 -160.15 

 (2.06) (1.37) (-1.40) (-1.07) (0.63) (0.66) (0.77) (-0.44) 

ROA 0.03 0.03 -68.7 -77.99 0.02 0.03 238.81 205.68 

 (0.49) (0.43) (-0.24) (-0.26) (0.06) (0.13) (0.28) (0.18) 

Assets total 0.00** 0.00 -0.02 -0.03 0.00 0.00 0.05 0.45 

 (2.07) (2.46) (-0.60) (-0.86) (-1.79) (-1.88) (0.27) (3.09) 

Number of obs 56 56 56 56 56 56 56 56 

F test value 5.28 3.48 0.94 0.72 0.83 0.90 6.75 2.22 

Prob > F 0.00 0.00 0.51 0.70 0.61 0.54 0.00 0.03 

R-squared 0.54 0.44 0.17 0.14 0.16 0.17 0.21 0.00 

Adj R-squared 0.44 0.31 -0.01 -0.05 -0.03 -0.02   

F for Time-Fixed 

Effect Test 
1.66  1.33  1.81  6.22 5.32 

Hausman Test       0.0005 0.0012 

***Significant at 1% level 

**Significant at 5% level 

*Significant at 10% level 

 

Table 6.1.3 shows that the estimated model (1) has higher explanatory power and F-

value than models (2), (3) and (4) and therefore Model (1) is selected to estimate the 

impact of property portfolio composition characteristics on total discretionary accrual. 

Model (7), which uses the reciprocal term of long-term discretionary accrual as the 

dependent variable and property sector ratio in the quadratic term as an independent 

variable, has a higher F value than do models (5), (6) and (8). Model (7) is chosen to 
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estimate the impact of property portfolio composition characteristics on long-term 

discretionary accrual. The estimated results of selected Models (1) and (7) are indicated 

by bold type in this table. 

 

The estimated results from models (1) and (7) indicate that LPPs which focus on office 

property investment (at the 1% level) have more discretionary accrual but less 

discretionary long-term accrual than other LPPs. LPPs that have a higher proportion of 

retail property in their portfolio produce less discretionary long-term accrual. LPPs that 

focus on office and hospital properties generate highest total discretionary accrual, 

followed by those focused on industry and retail properties. LPPs that have a higher 

proportion of industry property generate discretionary higher long-term accrual, 

followed by those with higher proportions of the hospital, retail and office. LPPs with 

higher weighted average lease terms (WALT) for their portfolio produce lower total 

discretionary accruals than do other LPPs.     

 

Table 6.1.4. Property portfolio composition and real EM measurements 

 DExpense RDExpense DCIP 

(9) 

FIXED 

(10) 

OLS 

(11) 

OLS 

(12) 

OLS 
(13) 

OLS 

(14) 

OLS 

office2 -0.01  -760.4  -0.25  

 (-0.67)  (-0.36)  (-1.66)  

retail2 -0.06**  -1974.9  -1.02**  

 (-2.63)  (-0.33)  (-2.37)  

industry2 -0.01  1376.4  -0.33***  

 (-1.43)  (0.61)  (-2.04)  

hospital2 -0.02  -508.3  0.27  

 (-0.22)  (-0.15)  (1.14)  

Office ratio  0.00  992.9  -0.05 
  (-0.14)  (0.29)  (-0.18) 

Retail ratio  0.01  1653.9  -0.25 
  (0.82)  (0.42)  (-0.85) 

Industry ratio  -0.01  3034.4  -0.12 
  (-1.48)  (0.89)  (-0.47) 

Hospital ratio  -0.01  939.25  0.40 
  (-1.17)  (0.22)  (1.24) 

VR 0.00 0.00 55.37 -71.88 0.02 0.01 
 (-1.08) (-0.43) (0.07) (-0.09) (0.43) (0.16) 
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WALT 0.00 0.00 -101.4 -59.59 -0.09** -0.09 
 (-0.96) (1.64) (-0.22) (-0.13) (-2.73) (-2.71) 

LR -0.01 -0.01 1262.3 71.96 -0.61 -0.54 
 (-0.44) (-0.41) (0.18) (0.01) (-1.25) (-1.04) 

GIC -0.01** 0.00 117.45 144.54 0.03 0.14 
 (-2.43) (-0.42) (0.05) (0.06) (0.15) (0.76) 

ROA 0.01 0.00 -5421.2 -5140.7 1.15* 1.08 
 (0.86) (0.10) (-0.65) (-0.61) (1.92) (1.71) 

Assets total 0.00 0.00 -0.24 -0.32 0.00 0.00 
 (-1.98) (-1.74) (-0.24) (-0.32) (0.89) (0.52) 

Number of obs 62 62 62 62 62 62 

F test value 4.15 1.56 0.34 0.38 2.01 1.33 

Prob > F 0.00 0.15 0.97 0.95 0.05 0.24 

R-squared 0.02 0.00 0.06 0.07 0.28 0.21 

Adj R-squared   -0.12 -0.11 0.14 0.05 

F for Time-Fixed Effect Test 4.88  0.8  0.89  

Hausman Test 0.00      

 

 

Table 6.1.4 Continues  

 DRevenue RDRevenue DCOGS 

(15) 

FIXED 

(16) 

OLS 

(17) 

OLS 

(18) 

OLS 
(19) 

Random 

(20) 

OLS 

office2 0.08  -172.20  0.00  

 (1.54)  (-1.11)  (-0.39)  

retail2 -0.16  65.02  0.01  

 (-1.80)  (0.15)  (1.44)  

industry2 -0.02  -81.2  0.00  

 (-0.94)  (-0.49)  (-1.03)  

hospital2 -1.11***  144.7  -0.01***  

 (-3.01)  (0.59)  (-2.74)  

Office ratio  0.01  -129.6  -0.81 

  (0.46)  (-0.51)  (-1.97) 

Retail ratio  -0.06  114.93  -0.69 

  (-1.70)  (0.39)  (-1.45) 

Industry ratio  0.00  -28.55  -0.76 

  (0.10)  (-0.11)  (-1.84) 

Hospital ratio  0.02  181.18  -1.62 

  (0.57)  (0.56)  (-3.11) 

VR 0.01 0.00 59.87 58.44 0.00 -0.05 

 (1.06) (-0.26) (1.02) (0.99) (-1.22) (-0.55) 

WALT -0.01** -0.01 3.95 1.81 0.00 0.10 

 (-2.29) (-1.70) (0.12) (0.05) (0.54) (1.77) 

LR 0.00 0.03 -288.4 -250.5 -0.01 0.16 

 (-0.04) (0.54) (-0.56) (-0.49) (-1.07) (0.19) 

GIC -0.03 -0.01 33.54 68.80 -0.01 0.02 
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 (-1.63) (-0.56) (0.17) (0.37) (-1.70) (0.06) 

ROA 0.06 0.01 -30.98 -37.39 0.00 0.46 

 (0.94) (0.19) (-0.05) (-0.06) (0.31) (0.45) 

Assets total 0.00*** 0.00 0.06 0.07 0.00*** 0.00 

 (3.40) (0.65) (0.81) (0.91) (-4.16) (-2.4) 

Number of obs 62 62 62 62 62 62 

F test value 3.01 1.33 0.88 0.81 43.28 2.14 

Prob > F 0.06 0.24 0.56 0.62 0.00 0.04 

R-squared 0.04 002 0.15 0.14 0.46 0.30 

Adj R-squared   -0.02 -0.03  0.16 

F for Time-

Fixed Effect 

Test 

4.62  1.51  3.25  

Hausman Test 0.012    0.08  

***Significant at 1% level 

**Significant at 5% level 

*Significant at 10% level 

 

As the Table 6.1.4 shows, the estimated model (9) has higher explanatory power and a 

higher F-value than models (10), (11) and (12). Thus, model (9) is selected to estimate 

the impact of property portfolio composition characteristics on abnormal general 

expenses. Model (13) has a higher F value than the model (14), and therefore model 

(13) is utilised to estimate the impact of property portfolio composition characteristics 

on DCIP. Model (15), which uses property sector ratios in the quadratic term as an 

independent variable and abnormal revenue as the dependent variable, has a higher F-

value than models (16), (17) and (18) and therefore model (15) is selected to estimate 

the impact of property portfolio composition characteristics on abnormal revenue. 

Finally, model (19), which uses Abnormal Cost of Goods Sold (COGS) as the 

dependent variable and property sector ratios in the quadratic term as an independent 

variable, has a higher F value than model (20) and therefore model (19) is chosen to 

estimate the impact of property portfolio composition characteristics on COGS. 

 

According to the estimated results, the LPPs with an investment focus on the retail 

property sector significantly (at the 5% level) generate less abnormal general expense. 

LPPs with higher ratios of retail and industry properties produce a significant less 

abnormal change in investment property. LPPs focused on properties associated with 
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medical services use significantly fewer EM approaches based on sales manipulation 

(abnormal revenue and COGS) compared to LPPs focusing on other property sectors. 

Finally, LPPs with a lower WALT for their portfolio generate a less abnormal change 

in investment property and revenue than other LPPs. 

 

6.1.3 Summary of the impact of portfolio composition characteristics 

The findings above are summarized in Table 6.1.5. 

 

Table 6.1.5. Summary of findings 

EM measurements EM incentive Ranking of different 

property type ratio 

Total Discretionary Accrual      

 -Estimated Model(1) 

Office > Hospital> Industry> Retail               

***         **            ***            / 

Discretionary Long-term Accrual   

 -Estimated Model (7) 

Office> Retail > Industry> Hospital 

***         **            ***          / 

Abnormal Expense 

-Estimated Model (9) 

Industry, Office ,Hospital > retail 

/            /              /             ** 

Abnormal Change of Investment 

Property –Estimated Model (13) 

Hospital >Office>Retail, Industry 

/              *           **        ** 

Abnormal Revenue 

- Estimated Model (15) 

Office, Industry , Retail > Hospital 

/            /             *         *** 

Abnormal COGS 

- Estimated Model (19) 

Retail , Office , Industry > Hospital 

/              /            /               *** 

***Significant at 1% level 

**Significant at 5% level 

*Significant at 10% level 

/ Not significant 

 

Table 6.1.5 summarizes the results of empirical tests by listing the order of marginal 

impact of different property type ratio on the magnitude of various EM measurements. 

The bold type indicates the ranking of one specific property type ratio which is not 

consistent with the hypothesis. Firstly, according to the estimated results from the 

model (1), LPPs with a high ratio of office properties in their portfolio have the greatest 

incentive to engage in Accrual EM, followed by LPPs with a high ratio of properties in 

the retail, hospitality and industrial sectors. The empirical research in Dong and Li 
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(2012) indicates that industrial properties had the best performance in New Zealand 

from 2002 to 2010, followed by hospitality, retail and office properties. Thus, most of 

the findings (except those for the retail sector) from estimated model (1) support 

Hypothesis H.1.1.1: REITs with a high proportion of high-performance property types 

in their portfolio use fewer Accrual EM strategies. The empirical test results from the 

model (9) show that REITs with a higher proportion of retail property in their portfolio 

are less likely to engage in Real EM based on controlling daily operating expense. 

These findings are not consistent with Hypothesis H.1.1.3: Real EM through 

discretionary expense is used more frequently by REITs with a high proportion of office 

and retail properties in their portfolio. These findings can be explained by the unique 

characteristics of retail property performance and management. The rental income of 

retail property consists of two parts: fixed base rent and average rent that is calculated 

as a certain proportion of the tenants’ gross sales income. Thus, the financial 

performance of retail property is mainly affected by factors such as changes in retail 

customers’ preferences and the income levels of nearby residents (Martin, 1992). 

Correspondingly, the management of the retail property has a greater focus on 

improving the combination of tenants (brands) and the layout of the retail property to 

attract retail customers. EM approaches based on discretionary accrual and daily 

operating expense are less concerned with retail property management. In conclusion, 

besides the incentives to engage in EM provided by having a greater proportion of retail 

property in a portfolio, the rest of the significant findings (at least at a level of 10%) 

from the empirical tests all support hypotheses H 1.1.1 to H1.1.4 Chapter 2. 

 

The findings from this research imply the following: Firstly, the factors that influence 

the management and financial performance of retail property are different from those 

that influence the management and financial performance of other types of property. 

Existing mainstream accounting literature cannot provide a satisfactory explanation for 

the financial disclosure behaviour of REITs, which specialize in retail property. REITs 

holding property types that have poor financial performance (office and hospital in this 

case) and high individual property values (office and hospital in this case) are more 
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likely to engage in Accrual EM. REITs that focus on property types that are volatile in 

terms of valuation and rental return (office in this case) are more likely to engage in 

Real EM based on property transactions. Real EM approaches based on controlling 

sales are less likely to be used by REITs that specialize in property types with a limited 

number of potential tenants (hospital in this case). In conclusion, the unique 

characteristics of each property type suggest that the financial disclosure behaviour of 

a particular REIT is influenced by the type of property that REITs focus on. The 

property portfolio composition characteristics should be taken into account, as 

controlling variables in the empirical research of EM behaviour of REITs.   

 

6.2 Impact of security structure choice  

This section reports on empirical tests that were conducted to investigate if there is a 

significant difference between stapled and unstapled Australian REITs (A-REITs) in 

terms of the magnitude of the use of EM strategies. A conference paper based on this 

section has been double-blind peer reviewed and accepted as a refereed paper for the 

21st Pacific Rim Real Estate Society Conference. Findings of this section correspond 

to research question Q 1.2 and hypothesis H1.2.1 developed in Chapters 1 and 2 

respectively. Background information on A-REITs is given in Chapter 4, and the EM 

measurements of A-REITs were estimated in Chapter 5. The following paragraphs 

justify the selection of the sample and variables and further develop the empirical model 

from baseline model (3.2.2) presented in Chapter 3.  

 

6.2.1 Sample and variables  

This empirical research is conducted on a panel database containing financial data and 

information concerning whether or not an A-REIT was stapled from 2000 to 2013. The 

reason this research uses A-REITs as a sample is that the A-REIT market is the second 

largest REIT market in the world in terms of market capitalization and is the largest 

REIT market permitting a stapled structure. The database of the A-REIT market 

contains a roughly equal number of observations for stapled and unstapled REITs from 
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2000 to 2013. Therefore, the A-REIT market provides an ideal sample for conducting 

empirical research to investigate the impact of security structure choice (stapled or 

unstapled) on EM. The empirical model is constructed as follows. 

 

EM measurementsi,t = βo + β1×DStapledi,t + β2×Retaili,t + β3×Industryi,t + β4×Hospitali,t 

+ β5× Officei,t + β6×Hoteli,t + β7×Residentiali,t + β8×Diversifiedi,t + β9×GICi,t + 

β10×Timei,t + β11×DGFCi,t + β12×LRi,t + β13×Ai,t + β14×ROAi,t +  εi, (6.2.1)  

 

In model (6.2.1), the EM measurements estimated in Chapter 5 include Discretionary 

Accrual (DA), Abnormal Change of Investment Property (DCIVP), Abnormal General 

Expense (DEXP), Abnormal Revenue (DREV) and Abnormal Cost of Goods Sold 

(DCOGS). The security structure choice should not influence the directions of these 

EM measurements according to literature. This research aims to estimate the magnitude 

of the use of EM strategies and ignores the direction of these EM measurements. The 

absolute term of these EM measurements is generated further transformed into 

logarithmic terms; the marginal effects can be estimated in percentage terms, and the 

variation of dependent variables can be increased to improve the estimation. The 

dummy variable “DStapled” is generated to indicate whether an A-REIT i is stapled in 

financial year t or not. The estimated coefficient β1 indicates the impact of the choice 

of security structure (stapled or unstapled) on the magnitude of various EM 

measurements. The selection of controlling variables is based on the previous 

accounting and REITs literature. Firstly, existing research confirms that firms with poor 

financial performance are more likely to engage in EM activities to embellish their 

financial report (Doyle et al., 2007; Keating and Zimmerman, 1999; Petroni, 1992). 

This research, therefore, employs the ratio of Return on Asset as a measure of financial 

performance and a controlling variable. Secondly, according to the papers from Balsam 

et al. (1995) and Bartov (1993), firms with a high leverage ratio are usually facing more 

financial distress than firms with a low leverage ratio, and more likely to engage in EM 

approaches to avoid violating debt covenants. Kinney and McDaniel (1989) suggest 

that larger firms are more likely to engage in accrual EM by choosing accounting 
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methods that influence disclosed financial information. The Total Asset size of the firm, 

therefore, should be positively correlated with the EM measurements. Existing research 

from accounting finds lower quality in reporting financial information in firms with a 

high rate of sales income growth (Nissim and Penman, 2001; Penman and Zhang, 2002). 

The growth of sales is therefore positively correlated with EM measurements. Edelstein 

(2007) found that REITs in the U.S engage in EM activities to bring down disclosed 

earnings, and they can then distribute fewer dividends to maintain greater reserves 

while achieving the dividend requirement in the REITs regime. However, A-REITs have 

adopted a dividend reinvestment plan to re-capitalize and meet the dividend distribution 

requirement. The incentive of reaching the minimum dividend pay-out requirement is 

therefore not included in the empirical test. Finally, research from the previous literature 

confirms that property portfolio composition features have a significant impact on the 

use of EM by REITs. This research therefore also incorporates this factor as a 

controlling variable. The controlling variables, therefore, are: leverage ratio (LR), total 

asset size (A), revenue growth (GREV), gross income change (GIC), return on assets 

(ROA), dummy variables indicating the type of property portfolio held by the REIT, 

the difference between the financial year and year 2000 (time), and dummy variables 

indicating if the information is collected after the global financial crisis broke out 

(DGFC). 

 

6.2.2 Data description and empirical test results 

Model (6.2.1) will be used to regress data from a database containing relevant financial 

information, property portfolio information and estimated EM measurements of A-

REITs from 2000 to 2012. The financial information in this database is downloaded 

from DataStream. The information concerning the composition of portfolio  is manually 

collected from financial reports. The EM measurements in the database are estimated 

by models given in Chapter 5 above. Table 6.2.1 presents the statistical summary of this 

database. 
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Table 6.2.1. Summary of EM measurements and independent variables  

Variable Variables description Obs Mean Std. Dev. Min Max 

EM measurements variables 

DA 

Discretionary accrual scaled 

by total asset  in last 

accounting period 

345 
3.6E-3 0.10 -0.41 0.24 

DCIVP 

Discretionary change of 

investment property scaled by 

total asset  in last accounting 

period 

338 
4.6E-3 0.38 -1.37 1.88 

DEXP 

Discretionary expense scaled 

by total asset  in last 

accounting period 

313 
1.3E-4 0.04 -0.10 0.30 

DREV 

Discretionary revenue scaled 

by total asset  in last 

accounting period 

338 
0.01 0.10 -0.35 0.57 

DCOGS 

Discretionary Cost of Goods 

Sold scaled by total asset  in 

last accounting period 

326 
8.2E-4 0.04 -0.37 0.17 

Absolute value of EM measurements variables in Logarithmic term 

lnabsDA 
Absolute value of DA 

Logarithmic term 
345 

-3.30 1.24 -8.27 -0.89 

lnabsDCIVP 
Absolute value of DCIVP  in 

Logarithmic term 
338 

-2.07 1.21 -7.37 0.63 

lnabsDEXP 
Absolute value of DEXP in 

Logarithmic term 
313 

-4.28 1.16 -10.46 -1.22 

lnabsDREV 
Absolute value of DREV in 

Logarithmic term 
338 

-3.49 1.25 -11.32 -0.56 

lnabsDCOGS 
Absolute value of DCOGS in 

Logarithmic term 
326 

-4.35 1.24 -11.32 -1.01 

Independent variables 

DStapled 
Dummy variables indicating 

if the A-REIT is stapled 
390 

0.53 0.50 0.00 1.00 

LR Leverage ratio 390 
0.44 0.19 0.01 0.92 

A Total asset 390 
2,724,677 5,914,815 463 48,900,000 

GREV Growth of revenue 345 
27,711 176,446 -1,719,935 1,334,777 

GIC Growth of gross income 337 
5,182 246,116 -2,713,621 2,650,188 

ROA Return on asset 390 
0.13 0.14 0.00 1.34 

DGFC 

Dummy variables indicating 

if the observation is collected 

after the broke out of 2007 

global financial crisis  

390 0.57 0.49 0.00 1.00 

Time The difference between the 

financial year and year 2000 
390 7.87 3.45 0.00 13.00 
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Industry 
Dummy variables indicating 

if the property portfolio of 

REIT is industry  

390 0.03 
0.17 0.00 1.00 

Office 
Dummy variables indicating 

if the property portfolio of 

REIT is office 

390 0.13 
0.33 0.00 1.00 

Hospital 
Dummy variables indicating 

if the property portfolio of 

REIT is hospital 

390 0.02 
0.13 0.00 1.00 

Hotel 
Dummy variables indicating 

if the property portfolio of 

REIT is hotel 

390 0.02 
0.14 0.00 1.00 

Residential 
Dummy variables indicating 

if the property portfolio of 

REIT is residential 

390 0.10 
0.30 0.00 1.00 

Retail 
Dummy variables indicating 

if the property portfolio of 

REIT is retail 

390 0.12 
0.32 0.00 1.00 

Others 
Dummy variables indicating 

if the property portfolio of 

REIT is others 

390 0.09 
0.28 0.00 1.00 

Diversified 
Dummy variables indicating 

if the property portfolio of 

REIT is diversified 

390 0.50 
0.50 0.00 1.00 

 

According to Table 6.2.1, 53% of the observations are stapled, and 57.44% of them are 

collected after the 2007 global financial crisis broke out. The average return on asset of 

all the A-REITs from 2000 to 2013 is 12.61%, and the average leverage ratio is 44.1%. 

Table Appendix 4 presents the correlation coefficients of all independent variables, as 

well as the results of a variance inflation factor (VIF) test, which indicates the existence 

of a multicollinearity problem. According to Table Appendix 4, the mean VIF is 1.15, 

indicating that multicollinearity does not exist. The results of running regression model 

(6.2.1) are presented in Table 6.2.2 below. 

 

Table 6.2.2. Results of regression for model (6.2.1) 

 
DA 

(Fixed) 

DCIVP 

(OLS) 

DEXPENSE 

(Random) 

DREV 

(Random) 

DCOGS 

(Random) 

DStapled 1.68*** -0.03 0.93*** 0.27 0.19 

 (2.87) (-0.19) (3.89) (0.98) (0.84) 

LR 1.30* 0.82* 0.00 0.50 0.76 

 (1.90) (1.90) (0.00) (1.06) (1.52) 

A 0.00 0.00 0.00 -5.00E-7** -2.42E-8 

 (-0.62) (-1.48) (-0.23) (-2.36) (-1.49) 
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GREV 0.00 0.00 0.00 3.90E-7 8.17E-8 

 (0.27) (1.48) (0.39) (1.31) (0.24) 

GGI 0.00 0.00** 0.00** -1.8e-7 -3.10E-9 

 (-0.38) (2.63) (2.58) (-0.86) (-0.01) 

ROA 0.73 0.02 3.40*** -3.70*** -3.59*** 

 (0.67) (0.03) (4.31) (-4.77) (-4.51) 

DGFC -0.51** 0.43 -0.19 0.67*** 0.42 

 (-2.11) (1.74) (-0.89) (3.46) (1.86) 

Industry   -0.09 -0.65 0.08 0.17 

   (-0.21) (-1.10) (0.11) (0.30) 

Office   -0.19 -0.12 -0.14 -0.04 

   (-0.87) (-0.34) (-0.28) (-0.11) 

Others   0.04 -0.30 -0.28 -0.02 

  (0.15) (-0.73) (-0.52) (-0.05) 

hospital   0.00 -2.37** -0.20 0.65 

  (0.00) (-2.04) (-0.22) (0.96) 

hotel   0.02 0.00 -0.07 -0.58 

  (0.04) (0.00) (-0.07) (-0.89) 

residential   0.37 0.50 -0.67 -1.02*** 

  (1.49) (1.35) (-1.41) (-2.97) 

retail   0.07 -0.27 -0.01 0.53 

  (0.28) (-0.68) (-0.02) (1.43) 

time 0.09** -0.09 0.01 -0.04 -0.02 

 (2.05) (-2.51) (0.18) (-1.37) (-0.51) 

_cons -5.20*** -1.91*** -4.01*** 3.78*** 4.32*** 

 (-11.42) (-5.91) (-10.45) (10.15) (11.45) 

Number of obs 337 330 311 330 319 

Number of groups 43  42 43 43 

Prob > F 0.01 0.01 0 0 0 

R2 0.06 0.05 0.16 0.19 0.2 

Individual test 0 0.43 0 0 0 

Hausman test 0.04  0.56 0.84 0.49 

***Significant at 1% level 

**Significant at 5% level 

*Significant at 10% level 

 

As the Table 6.22 shows, an OLS estimator is chosen for the model (6.2.1) with 

discretionary investment property (lnabsDCIVP) as the dependent variable according 

to the individual test results. Static panel data estimators are used for the model (6.2.1) 

with other EM measurements as dependent variables. The selection of the static panel 

data estimators is in accordance with the results of the Hausman test. The fixed effect 

estimator is chosen for the model with discretionary accrual (lnabsDA) as the dependent 
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variable. The random effect estimator is chosen for models using discretionary expense 

(lnabsDEXP), abnormal revenue (lnabsDREV) and abnormal cost of goods sold 

(lnabsDCOG) as dependent variables.  

 

According to the estimated results, the coefficients of the dummy variable “DStapled” 

which indicates if the A-REIT is stapled, are positive at the 1% significance level in the 

models with “lnabsDA” and “lnabsDEXP” as dependent variables. These results 

provide statistically significant evidence to support the idea that stapled A-REITs 

engage in a greater magnitude of accrual based EM activities and real EM activities 

through discretionarily controlling general expense. Therefore, Hypothesis H1.2.1 in 

Chapter 2 is supported.  

 

A two-step regression adjustment treatment effect (RATE) estimators were employed 

to provide robustness tests for the results. In the RATE estimators, choosing a stapled 

structure is considered as a treatment that REITs used to influence outcomes. These 

outcomes are the magnitudes of various EM measurements. The reason the RATE 

estimator is needed for the robustness test is that the possibility of choosing a stapled 

structure may be affected by other factors that also influence the EM measurements in 

the model (6.2.1). The dummy variable “DStapled” may be correlated with other 

explanatory variables, and may cause the problem of endogeneity and biased results. 

To tackle this potential problem, the RATE estimators firstly fit two separate regression 

models using the sample (1), which has received treatment (i.e., stapled REITs) and 

sample (0), which has not received treatment (unstapled REITs) respectively. Then the 

two estimated regression models are used in the whole database (both stapled and 

unstapled REITs) to predict the two potential outcomes (EM measurements) under two 

conditions: (1) all the REITs are stapled and (0) all the REITs are unstapled. Finally, the 

difference between the averages for the two potential outcomes is interpreted as the 

effects of the treatment on the outcome, i.e. the impact of choosing the stapled structure 

on EM measurements. The treatment effect estimators are used only as robust test tools 

in this section, and, therefore, are not explained comprehensively here. The systematic 
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introduction of treatment effect estimators will be demonstrated in Chapter 7.1, where 

the treatment effect estimators will be used as main estimation methods. Table 6.2.3 

presents the robustness test results from RATE. 

 

Table 6.2.3. Treatment effect robustness test 

 lnabsDA lnabsCIVP lnabsDEXP lnabsDREV lnabsDCOGS 

ATE: Dstapled (1vs0) 0.383** -0.100 0.472*** -0.088 0.155 

 (2.04) (-0.57) (3.11) (-0.54) (0.91) 

Number of obs 327 323 304 323 312 

***Significant at 1% level 

**Significant at 5% level 

*Significant at 10% level 

 

In Table 6.2.3, the row “ATE: Dstapled (1vs0)” presents the estimation of the effects of 

treatment (choosing stapled structure) on various EM measurements. According to the 

table, the average treatment effects (ATEs) are significantly different from 0 for EM 

measurements of discretionary accrual (lnabsDA) and abnormal expense (lnabsDEXP). 

The ATEs for both EM measurements are positive (0.383 and 0.472 respectively). 

Therefore, A-REITs with stapled structure use greater magnitudes of Accrual EM and 

Real EM through expense manipulation. These robustness test results are consistent 

with the model (6.2.1) using OLS or static panel data estimators, and once again support 

Hypothesis H1.2.1 in Chapter 2. 

 

6.2.3 Summary of the impact of security structure choice on EM   

A-REITs with a stapled structure usually conduct more complicated business activities, 

such as asset management and real estate development. The estimated results imply that 

these more complicated business activities provide REITs with more space to engage 

in EM activities. In return, the EM incentive provided by having a stapled structure 

further encourages REITs to choose a stapled structure. Therefore, the EM incentive 

should be one of the explanations for the prevalence of the stapled structure among A-

REITs. Also, the results also imply that stapled A-REITs should have lower earnings 
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quality compared to unstapled A-REITs. Investors and auditors should be therefore 

more cautious when analysing the financial reports of stapled REITs, and regulators 

should discourage REITs from adopting a stapled structure to increase market 

transparency. The overall quality of the financial disclosure of the A-REIT market 

should have been continuously weakening before the GFC because increasing numbers 

of A-REITs had been adopting the stapled structure from 2000 to 2008 (Davis , 2012; 

Newell and Keng, 2005). The enhancement of financial disclosure governance, after 

the GFC broke out, has effectively discouraged REITs from using EM strategies. Thus, 

the declining incentive to engage in EM by choosing the stapled structure could be one 

of the explanations for the shift of preference from the stapled to the unstapled structure 

after the GFC occurred, together with other reasons such as the growth of needing for 

purer property investment vehicles.  

 

In conclusion, the EM behaviour of REITs is significantly influenced by the choice of 

security structure (stapled or unstapled). Thus, the choice of security structure should 

be taken into consideration for empirical research which investigates the impact of 

regulatory factors on the EM of REITs. 

 

6.3 Impact of the 2007 Global Financial Crisis 

This section investigates whether, and if so, how, the 2007 Global Financial Crisis (GFC) 

influenced the EM behaviour of REITs, based on U.S equity REITs. A conference paper 

based on this section has been reviewed and presented at the 2014 American Real Estate 

Society (ARES) conference on Coronado Island (San Diego), California. Findings of 

this section correspond to research questions Q 1.3 in Chapter 1 and hypotheses H 1.3.1 

to H 1.3.5 in Chapter 2. Background information on the U.S REIT market is presented 

in Chapter 4, and the EM measurements of U.S REITs have been estimated in Chapter 

5. The following paragraphs justify the sample and variables selection, and further 

develop the empirical models from baseline models (3.2.3) and (3.2.4), which are 

presented in Chapter 3. 
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6.3.1 Sample and variables 

This section employs the example of the U.S equity REITs to investigate whether, and 

if so, how, the EM used by REITs has changed since the 2007 GFC.  The  the U.S 

market was used to investigate this issue because the U.S REIT market is the largest 

REIT market in the world. More importantly, the 2007 GFC originated in the U.S 

financial and property market, so the U.S was the first market affected by the GFC. The 

database for the U.S market, therefore, provides the longest time span covering the 

period after the GFC began to impact the market. The U.S financial and property market 

was affected by the GFC most severely, so the data from U.S can exhibit the highest 

volatility and improve statistical estimation. Most of the existing accounting and REITs 

research is based on the U.S market, so the findings from this section can be compared 

with existing literature by using U.S data. Mortgage and hybrid U.S REITs are not 

included in this research because they are very different from equity REITs in terms of 

business operation and market performance. Based on the sample of the U.S equity 

REITs, an investigation was carried out to determine how the GFC changed the 

magnitude and direction of EM by REITs. 

 

Firstly, previous literature informed the building of the following model (6.3.1) to 

estimate the impact of the GFC on the magnitude of EM used by REITs. In model 

(6.3.1), the absolute values of EM measurements are used as dependent variables to 

regress against the dummy variable DGFC, which indicates if observations were 

collected after the 2007 GFC broke out. The model (6.3.1) also includes other 

controlling variables.  

 

EMi,t = α + β1× DGFCi,t + β2 ×LRi,t + β3 ×TAi,t+ β4 ×SGi,t+ β5 ×GICi,t+ β6 ×ROAi,t+ β7 

×PORi,t+ β8 ×Typei,t+ β9 ×Timei,t+ εi,t                       (6.3.1) 
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In model (6.3.1),  “EM” represents eight EM measurements as dependent variables. 

These EM measurements include three Accrual EM measurements (Discretionary 

Accrual, Discretionary Current Accrual, and Discretionary Long-Term Accrual), four 

Real EM measurements (Abnormal General Expense, Abnormal Gain/Loss from 

Property Transaction, Abnormal Revenue and Abnormal Cost of Goods Sold) and 

Abnormal FFO. These EM measurements have been estimated in Chapter 5, and they 

are all converted into absolute terms to measure the magnitude in the model (6.3.1). 

The logarithmic terms of these EM measurements in absolute values are generated so 

the marginal effect measured as a change in percentage can be estimated. The selection 

of controlling variables follows the model specification from existing literature such as 

Anglin et al. (2012) and Liao et al. (2011). These controlling variables include leverage 

ratio (LR), total asset size (TA), sales growth (SG), gross income change (GIC), return 

on assets (ROA), REITs type (Type) and a dummy variable indicating REITs which are 

suspected to utilize EM to comply with the dividend pay-out ratio requirement (POR) 

by using the method proposed by Edelstein et al (2007). If REITs are closed to the 

breach of minimum dividend pay-out ratio, the dummy variable “POR” is equal to “1”, 

otherwise “0”. Cohen et al. (2008) documented changes over time in the use of EM 

approaches, therefore, the variable “Time”, which is equal to the difference between the 

fiscal year and year “2000”, is included as a controlling variable.  

 

The GFC is very likely to have caused structural change to the whole REIT market, 

which means that the occurrence of the GFC not only changes EM measurements as 

dependent variables, but also changes how controlling variables influence dependent 

variables. The intercept α and coefficients β1 to β9 are very likely to have changed after 

the outbreak of the GFC and therefore the whole database is divided into two sub-

databases: before and after the GFC occurred, and equation (6.3.1) is rewritten as: 

 

EMi,t = αb +β1,b× DGFCi,t  + β2,b ×LRi,t + β3,b×TAi,t+ β4,b ×SGi,t+ β5,b ×GICi,t+ β6,b ×ROAi,t+ β7,b 

×PORSi,t+ β8,b ×Typei,t+ β9,b ×Timei,t+  εi,t  if t=2000 to 2007          (6.3.2, before GFC) 
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EMi,t = αa + β1,a× DGFCi,t  + β2,a ×LRi,t + β3,a ×TAi,t+ β4,a ×SGi,t+ β5,a ×GICi,t+ β6,a ×ROAi,t+ β7,a 

×PORSi,t+ β8,a ×Typei,t+ β9,a ×Timei,t+  εi,t  if t=2007 to 2012    (6.3.3, after GFC) 

 

It is further assumed that  

αb+ αG = αa , βn,b + βn,G = βn,a                     (6.3.4) 

 

In expression (6.3.4), αG and βn,G are used to indicate how the GFC changes the intercept 

and coefficients of controlling variables, and n is equal to 1 to 9, corresponding to nine 

controlling variables. Then equation (6.3.3, after GFC) can be rewritten as:  

 

EM i,t = (αb+ α G) + (β1,b+ β1,G) × DGFCi,t + (β2,b+ β2,G) ×LRi,t + (β3,b+ β3,G) ×TAi,t+ 

(β4,b+ β4,G) ×SGi,t+ (β5,b+ β5,G) ×GICi,t+ (β6,b+ β6,G) ×ROAi,t+ (β7,b+ β7,G) ×PORSi,t+ 

(β8,b+ β8,G) ×Typei,t+ (β9,b+ β9,G) ×Timei,t+ εi,t                      (6.3.5) 

 

Equation (6.3.5) is further extended to produce the following equation (6.3.6) for the 

period after the GFC took place: 

 

EM i,t = αb + β1,b× DGFCi,t +β2,b ×LRi,t + β3,b ×TAi,t+ β4,b ×SGi,t+ β5,b ×GICi,t+ β6,b 

×ROAi,t+ β7,b ×PORSi,t+ β8,b ×Typei,t+ β9,b ×Timei,t+ (αG +β1,G× DGFCi,t + β2,G ×LRi,t + 

β3,G ×TAi,t+ β4,G ×SGi,t+ β5,G ×GICi,t+ β6,G ×ROAi,t + β7,G ×PORSi,t+ β8,G ×Typei,t+ β9,G 

×Timei,t)+ εi,t                                            (6.3.6) 

 

If the portion in the bracket (αG +β1,G× DGFCi,t  + β2,G ×LRi,t + β3,G ×TAi,t+ β4,G ×SGi,t+ 

β5,G ×GICi,t+ β6,G ×ROAi,t+ β7,G ×PORi,t+ β8,G ×Typei,t+ β9,G ×Timei,t) is deleted, equation 

(6.3.6) above, which is designed for the period after the occurrence of the GFC, will be 

equivalent to equation (6.3.2, before GFC). The portion in the bracket can therefore be 

integrated with the dummy variable DGFCi,t, which is equal to 0 if t is within the range 

from 2000 to 2007 and equal to 1 if t > 2007,  to develop a model that can estimate the 
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coefficients for the period before the GFC occurred, as well as the impact of the GFC 

in relation to these coefficients.   

 

EM i,t = αb + β1,b× DGFCi,t  + β2,b ×LRi,t + β3,b ×TAi,t+ β4,b ×SGi,t+ β5,b ×GICi,t+ β6,b 

×ROAi,t+ β7,b ×PORSi,t + β8,b ×Typei,t+ β9,b ×Timei,t+ (α G +β1,G× DGFCi,t  + β2,G ×LRi,t + 

β3,G ×TAi,t+ β4,G ×SGi,t+ β5,G ×GICi,t+ β6,G ×ROAi,t+ β7,G ×PORSi,t+ β8,G ×Typei,t+ β9,G 

×Timei,t) × DGFCi,t + εi,t                            (6.3.7) 

 

Equation (6.3.7) is further extended to produce equation (6.3.8):  

 

EM i,t = αb+(β1,b+α G +β1,G )× DGFCi,t +β2,b ×LRi,t+β3,b×TAi,t+β4,b×SGi,t+β5,b ×GICi,t+β6,b 

×ROAi,t+β7,b ×PORSi,t+β8,b ×Typei,t+β9,b ×Timei,t+β2,G ×LRi,t ×DGFCi,t+ β3,G 

×TAi,t×DGFCi,t +β4,G ×SGi,t×DGFCi,t+β5,G ×GICi,t×DGFCi,t+β6,G ×ROAi,t×DGFCi,t + 

β7,G×PORSi,t× DGFCi,t + β8,G ×Typei,t× DGFCi,t + β9,G ×Timei,t× DGFCi,t + εi,t    (6.3.8) 

 

In equation (6.3.8), the estimated coefficient for DGFCi,t (the sum of β1,b, α G and β1,G 

in equation 6.3.8) indicates how the occurrence of the GFC changed the extent of the 

use of EM measurements. The estimated coefficients β2,G to β9,G indicate how the GFC 

changed the way that the use of EM measurements reacts to different controlling 

variables. 

 

Logistic regression estimators are employed, and the following model (6.3.9) is 

developed from baseline model (3.2.4) in Chapter 3 to investigate if REITs are more 

likely to engage in EM approaches to embellish financial information disclosed after 

the GFC took place. 

 

Log((prob(EMi,t >0))/(prob(EMi,t ≤0))) = αb+(β1,b+α G +β1,G )× DGFCi,t +β2,b 

×LRi,t+β3,b×TAi,t+β4,b×SGi,t+β5,b ×GICi,t+β6,b ×ROAi,t+β7,b ×PORSi,t+β8,b ×Typei,t+β9,b 

×Timei,t+β2,G ×LRi,t ×DGFCi,t+ β3,G ×TAi,t×DGFCi,t +β4,G ×SGi,t×DGFCi,t+β5,G 
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×GICi,t×DGFCi,t+β6,G ×ROAi,t×DGFCi,t + β7,G×PORSi,t× DGFCi,t + β8,G ×Typei,t× 

DGFCi,t + β9,G ×Timei,t× DGFCi,t + εi,t                     (6.3.9) 

 

In the logistic model (6.3.9) the dependent variable takes the value of one if the 

estimated EM measurements are positive, and zero otherwise. The selection of 

independent variables is the same as for model (6.3.8).   

 

6.3.2 Data description and empirical test results 

The empirical models developed above will be carried out on an unbalanced panel 

database containing financial information, the information concerning the composition 

of the portfolio  and EM measurements for all equity REITs in the U.S from 2000 to 

2012. In this database, financial information is downloaded from DataStream, 

information concerning the property portfolio is manually collected from financial 

reports, and EM measurements are estimated in Chapter 5. Table 6.3.1 presents the 

statistical summary of this database.   

 

Table 6.3.1. EM measurements and independent variables in models (6.3.8) and (6.3.9) 

Variable Description Obs Mean Std. 

Dev. 

Min Max 

Panel A: EM measurements as dependent variables for model (6.3.8) 

absDA Absolute value of discretionary 

accrual 

1,612 0.04 0.13 4.7E-4 2.15 

absDCA Absolute value of discretionary 

current accrual 

1,656 0.10 0.54 3.8E-4 14.08 

absDLA Absolute value of discretionary 

long-term accrual 

1,656 0.10 0.59 7.2E-5 13.13 

absDEXP Absolute value of abnormal 

expense 

1,047 0.01 0.04 1.3E-4 0.77 

absDGLPS Absolute value of abnormal 

gain/loss from property sales 

946 0.01 0.03 7.3E-4 0.78 

absDREV Absolute value of abnormal 

revenue 

1,750 0.11 0.24 3.4E-4 7.58 

absDCOGS Absolute value of abnormal cost 

of goods sold 

1,750 0.04 0.13 6.3E-4 2.84 

absDFFO 

Absolute value of abnormal Fund 

from operation 

815 31.60 48.43 1.2E-3 225 

lnabsDA Logarithmic term of absDA 1,612 -4.21 1.31 -10.89 0.77 

lnabsDCA Logarithmic term of absDCA 1,656 -3.28 1.31 -11.24 2.65 
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lnabsDLA Logarithmic term of absDLA 1,656 -3.27 1.31 -10.42 2.58 

lnDEXP Logarithmic term of absDEXP 1,047 -5.56 1.46 -13.04 -0.25 

lnabsGLPS Logarithmic term of absDGLPS 946 -5.25 1.22 -10.87 -0.25 

lnabsDREV Logarithmic term of absDREV 1,750 -2.63 0.88 -12.17 2.03 

lnabsDCOGS Logarithmic term of absDCOGS 1,750 -3.90 1.23 -10.32 1.04 

lnabsDFFO Logarithmic term of absDFFO 809 2.15 2.88 -36.74 5.42 

Panel B: Dummy variables are indicating if positive EM measurements value is estimated.  

PTDA Dummy variable =1 if positive 

discretionary accrual is estimated 

1,612 0.41 0.49 0.00 1.00 

PDCA Dummy variable =1 if positive 

discretionary current accrual is 

estimated 

1,656 0.43 0.50 0.00 1.00 

PDLA Dummy variable =1 if positive 

discretionary long-term accrual is 

estimated 

1,656 0.54 0.50 0.00 1.00 

PDEXP Dummy variable =1 if positive 

abnormal expense is estimated 

1,047 0.39 0.49 0.00 1.00 

PDGLPS Dummy variable =1 if positive 

abnormal gain/loss from property 

sales is estimated 

946 0.43 0.45 0.00 1.00 

PDREV Dummy variable =1 if positive 

abnormal revenue  is estimated 

1,750 0.19 0.39 0.00 1.00 

PDCOGS Dummy variable =1 if positive 

abnormal cost of goods sold is 

estimated 

1,750 0.42 0.49 0.00 1.00 

PDFFO Dummy variable =1 if positive 

FFO is estimated 

815 0.70 0.45 0.00 1.00 

Panel C: Independent variables 

DGFC Dummy variable =1 if the 

observation is after 2007 

2,112 0.38 0.48 0.00 1.00 

LR Leverage ratio 2,039 0.61 0.25 0.00 4.88 

A Total asset 2,039 2756 4092 0.20 32586 

GIC Change of gross income 1,751 2.45 106.40 -1315 1342 

SG Change of sales 1,751 31.58 191.43 -4403 3701 

ROA Return of total asset 2,017 0.20 0.54 -0.08 21.46 

PORS Dummy variables indicating 

REITs that are suspected of using 

EM to comply with dividend 

payout ratio requirement 

1,869 0.02 0.12 0.00 1.00 

Office Dummy variables indicating 

office type REIT 

2,112 0.19 0.39 0.00 1.00 

Retail Dummy variables indicating retail 

type REIT 

2,112 0.27 0.44 0.00 1.00 

Residential Dummy variables indicating 

residential type REIT 

2,112 0.19 0.39 0.00 1.00 

Hospital Dummy variables indicating 

hospital and health care type 

REIT 

2,112 0.12 0.33 0.00 1.00 

Industrial  Dummy variables indicating 

industrial type REIT 

2,112 0.09 0.29 0.00 1.00 
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Hotel Dummy variables indicating hotel 

type REIT 

2,112 0.14 0.35 0.00 1.00 

Time Equal to the difference between a 

present financial year and “2000.” 

2,100 5.92 3.75 0.00 12.00 

 

According to panel B in Table 6.3.1 which summarizes the dependent variables in 

model (6.3.9), a negative value is more likely to be observed than a positive value for 

most of the EM measurements except for discretionary long-term accrual (53.6% of the 

estimated discretionary long-term accruals are positive) and abnormal FFO (70.4% of 

the estimated abnormal FFOs are positive). According to panel C, around 37.7% (the 

mean of dummy variable GFC) of the observations were collected after 2007. The 

property types include office, retail, residential, hospital, industrial and hotel. Other 

property portfolio types such as self-storage take insignificant proportion compared 

with other types, are therefore ignored in an empirical test. The correlation coefficients 

of the independent variables in the two models are presented in Table A.5 in the 

Appendix. All the correlation coefficients between variables are very close to 0, 

indicating the problem of multicollinearity does not exist. Before running the regression 

equations, all the variables are winsorized to cope with extreme value at the 1% level. 

For each EM measurement is taken as a dependent variable, three models (OLS pooled 

regression, fixed effects, and random effects) are estimated. Individual effects tests and 

Hausman tests are then employed to determine which model is preferred to be used. All 

models are sufficiently robust to deal with possible heteroskedasticity and 

autocorrelation. The estimation results are shown in the  Tables 6.3.2 and 6.3.3 for 

models (6.3.8) and (6.3.9) respectively. 

 

Table 6.3.2. Impact of GFC on the magnitude of EM  

 LnabsTDA LnabsTDCA LnabsTDLA lnabsDEXP 

DGFC -1.832*** -0.951** -1.421** -1.535*** 

 (-3.970) (-2.000) (-2.970) (-2.980) 

GFCtime 0.140*** 0.048 0.100 -0.019 

 (3.490) (1.160) (2.410) (-0.420) 

time -0.007 -0.033 -0.038 0.013 

 (-0.360) (-1.540) (-1.750) (0.520) 

LR 0.307 -0.024 -0.095 -0.440 
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 (1.120) (-0.090) (-0.340) (-1.370) 

A 4.3E-5** 7.4E-5*** 2.4E-5*** 6.3E-5*** 

 (-2.060) (-3.270) (-2.910) (-3.200) 

SG 3.2E-3 0.001*** 0.001*** -0.001 

 (1.160) (4.600) (3.980) (-1.170) 

GIC 4.8E-3 -0.001 0.001 0.001 

 (0.340) (-1.210) (0.750) (0.630) 

ROA 0.013 -0.226 -0.377 1.048*** 

 (0.040) (-0.620) (-1.030) (2.630) 

PORS -0.229 0.515 0.423 -0.224 

 (-0.780) (1.680) (1.370) (-0.670) 

office -0.010 0.336 0.031 1.203 

 (-0.010) (0.330) (0.030) (1.000) 

retail 0.024 0.421 0.056 1.117 

 (0.020) (0.410) (0.050) (0.930) 

residential 0.002 0.191 0.034 1.116 

 (0.000) (0.190) (0.030) (0.930) 

hospital 0.316 0.708 0.408 1.331 

 (0.300) (0.680) (0.390) (1.090) 

industry 0.011 0.094 -0.256 1.196 

 (0.010) (0.090) (-0.240) (0.980) 

hotel 0.348 0.775 0.317 1.518 

 (0.330) (0.750) (0.300) (1.250) 

     

GFCLR 0.102 -0.258 0.187 0.537 

 (0.350) (-0.860) (0.620) (1.700) 

GFCTA 3.5E-6** 7.4E-6** 4.9E-6** 7.2E-6** 

 (2.270) (2.340) (2.450) (2.470) 

GFCCS 5.6E-4 -0.001*** -0.001*** 0.001 

 (-1.180) (-2.880) (-3.480) (1.500) 

GFCGIC 7.4E-5 0.001 3.1E-4 8.7E-5 

 (-0.190) (1.380) (-0.110) (0.330) 

GFCROA 0.417 1.129** 1.285** 0.597 

 (0.780) (2.060) (2.330) (1.080) 

GFCPORS 0.452 -0.019 -0.313 0.063 

 (0.790) (-0.030) (-0.520) (0.100) 

GFCoffice 0.119 0.595** 0.206 0.995*** 

 (0.460) (2.250) (0.770) (3.480) 

GFCretail 0.253 0.626** 0.314 1.184*** 

 (1.040) (2.480) (1.240) (4.460) 

GFCresidential 0.467 0.795*** 0.306 1.128*** 

 (1.740) (2.900) (1.110) (3.890) 

GFChospital 0.167 0.028 -0.089 0.765** 

 (0.630) (0.110) (-0.330) (2.670) 

GFCindustry 0.402 0.891*** 0.409 1.150*** 

 (1.430) (3.070) (1.400) (3.460) 
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_cons -4.342*** -3.376*** -2.983*** -6.530*** 

 (-4.130) (-3.260) (-2.850) (-5.400) 

Number of obs 1542 1585 1585 1038 

Number of groups 221 222 222 213 

F test(Wald Chi2) 38.710 63.13 48.270 77.840 

Prob > F 0.050 1.2E-4 0.005 5.3E-5 

Individual effect 

test :F value 

2.810 2.12 2.030 4.980 

Individual effect 

test :Prob > F 

0.000 0 0.000 0.000 

Hausman test 0.230 0.28 0.080 0.069 

 

Table 6.3.2 Continues  

 lnabsDGLPS lnabsDREV lnabsDCOGS lnabsDFFO 

DGFC -0.785 -0.541** 0.145 -1.382 

 (-1.260) (-2.400) (0.390) (-0.780) 

GFCtime -0.016 -0.035 0.063** 0.209 

 (-0.360) (-1.800) (1.960) (1.000) 

time 0.043 0.050*** -0.048*** -0.056 

 (1.710) (4.880) (-2.870) (-0.280) 

LR -1.457*** -1.168*** -0.105 -2.139 

 (-4.230) (-7.610) (-0.460) (-1.630) 

A 7.2E-5*** 2.5E-5** 3.2E-5** 4.2E-5*** 

 (-3.380) (2.190) (-2.510) (2.970) 

SG 3.5E-4 7.4E-4 3.8E-4 8.5E-5 

 (0.680) (-1.810) (1.560) (-0.240) 

GIC 0.003** 3.3E-4 0.001 0.003 

 (2.150) (-0.740) (1.790) (1.190) 

ROA 1.468 0.652*** 1.148*** 1.619 

 (1.820) (3.070) (3.760) (0.480) 

PORS 0.253 -0.479*** -0.181 0.574 

 (0.750) (-3.220) (-0.740) (0.500) 

office 0.316 0.472 - 1.340 

 (0.350) (0.700) - (0.900) 

retail 0.109 0.582 - -0.238 

 (0.120) (0.860) - (-0.170) 

residential 0.211 0.527 - 1.352 

 (0.230) (0.780) - (0.870) 

hospital 0.303 0.866 - 0.738 

 (0.330) (1.260) - (0.480) 

industry 0.171 0.702 - 0.739 

 (0.180) (1.020) - (0.450) 

hotel 0.439 0.722 - 3.5E-4 

 (0.480) (1.060) - (0.000) 
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GFCLR 0.161 0.796*** 0.219 0.625 

 (0.340) (5.330) (0.910) (0.580) 

GFCTA 4.2E-6*** 5.2E-6 8.4E-6 1.5E-6 

 (3.870) (-0.810) (0.270) (-1.650) 

GFCCS -0.002** 6.1E-5 -0.001*** -0.001 

 (-2.250) (1.370) (-2.930) (-0.670) 

GFCGIC -0.002 4.8E-5 -0.001 -0.003 

 (-1.640) (-0.040) (-1.830) (-1.140) 

GFCROA 2.566** -0.306 0.079 0.249 

 (1.960) (-1.120) (0.180) (0.080) 

GFCPORS 0.086 0.892*** 0.021 -0.883 

 (0.140) (3.080) (0.040) (-0.600) 

GFCoffice -0.623 0.472*** -0.916*** -0.648 

 (-1.830) (3.660) (-4.440) (-0.800) 

GFCretail -0.121 0.239* -1.143*** -0.833 

 (-0.380) (1.940) (-5.790) (-1.110) 

GFCresidential -0.031 0.383*** -0.537** -1.037 

 (-0.090) (2.880) (-2.510) (-1.280) 

GFChospital 0.604 0.454*** -0.654*** -0.525 

 (1.790) (3.490) (-3.130) (-0.670) 

GFCindustry -0.266 -0.043 -0.586** -1.161 

 (-0.740) (-0.300) (-2.560) (-1.420) 

_cons -4.879*** -2.940*** -4.504*** 1.868 

 (-5.210) (-4.320) (-5.120) (0.930) 

Number of obs 937 1678 1678 760 

Number of groups 204 225 225 151 

F test(Wald Chi2) 131.570 117.640 202.000 35.210 

Prob > F 6.4E-5 2.5E-4 5.2E-5 0.009 

Individual effect 

test :F value 

2.740 8.310 4.060 8.290 

Individual effect 

test :Prob > F 

0.000 0.000 0.000 0.000 

Hausman test 0.470 0.054 0.001 0.602 

***Significant at 1% level 

**Significant at 5% level 

*Significant at 10% level 

 

 

As Table 6.3.2 shows, the individual effect is significant for the model (6.3.8), for 

various EM measurements as dependent variables according to the individual effect test. 

Static panel data regression estimators (fixed effects or random effects) should, 

therefore, be employed to estimate these models. A Hausman test statistic lower than 

0.05 indicates that the fixed effects estimator should be chosen. Otherwise, the random-
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effects estimator should be used. All the REITs type variables in fixed effect models are 

dropped when running the regression. The Wald Chi2 test (or F test) results suggest that 

all the independent variables together significantly explain the volatility of the 

dependent variable. 

 

The coefficients of dummy variable DGFC are -1.832, -0.951 and -1.421 in the models 

with “lnabsTDA”, “lnabsTDCA” and “lnabsTDLA” as dependent variables, 

respectively. All of these coefficients are significant at least at the 5% level. The 

coefficient for interactive variable “GFC*time” is positive (0.14) and significant at the 

1% level in the model with “lnabsTDA” as the dependent variable. These results 

indicate that REITs reduced the magnitude of using Accrual EM strategies when the 

GFC occurred. The magnitude of using Accrual EM approaches recovered gradually 

over the years after the GFC took place. The coefficients of “DGFC” in models with 

“lnabsDExpense” and “lnabsDREV” as the dependent variable are both negative (-

1.535 and -0.541 respectively), at least at the 5% significance level. These results 

indicate that REITs reduced the magnitude of their use of Real EM through 

discretionarily controlling general expense and sales volume after the GFC. The 

interactive variable “GFC*time” is positive (0.063) at a 5% significance level for the 

model (6.3.8) with “lnabsDCOGS” as the dependent variable. These results indicate 

that the magnitude of the use of Real EM through controlling sales volume decreased 

when the 2007 GFC occurred, and then recovered gradually over time. 

 

The estimated coefficients for interactive variables demonstrate how the GFC changed 

the way that the magnitudes of using various EM strategies react to different controlling 

variables. For example, the coefficients for the interactive variable “GFC*TA” are 

positive at a 5% significance level for all of the models in Table (6.3.2) with “lnabsTDA”  

as dependent variables. These results imply that REITs with higher total asset value use 

a greater magnitude of Accrual EM approaches in the period after the GFC occurred 

than in the earlier period.  

 



209 
 

In summary, the estimated model (6.3.8) presented in Table 6.3.2 demonstrates how the 

GFC influenced the magnitude of the use of various EM strategies. In order to exhibit 

a more comprehensive picture of how the GFC changed the EM behaviour of REITs, 

the estimated model (6.3.9) presented in Table 6.3.3 reveals how the GFC influenced 

the directions of use of various EM measurements. The implication of above test results 

will be fully discussed in section 6.3.3. 

 

Table 6.3.3. GFC and the possibilities of producing positive EM measurements  

  PTDA   PDCA   PDLA  PDExpense 

DGFC -0.833 -1.054 0.409 -7.266** 

 (-0.63) (-1.110) (0.450) (-2.450) 

GFCtime 0.274** 0.196** -0.144 -0.573*** 

 (2.74) (2.450) (-1.900) (-3.040) 

time -0.214*** -0.026 0.016 1.019*** 

 (-3.78) (-0.580) (0.420) (8.090) 

LeverageR -0.985 0.987 -1.956*** -3.975*** 

 (-1.05) (1.390) (-3.700) (-3.050) 

TA 1.6E-5*** 5.3E-5 4.3E-5** 5.3E-5 

 (4.030) (1.120) (-2.640) (1.100) 

ChangeSales -0.004*** -0.003*** 0.004*** -0.001 

 (-3.020) (-2.880) (3.730) (-0.800) 

GrossIncomeChange 0.021*** -0.002 0.004** -0.007** 

 (5.890) (-1.300) (2.680) (-2.000) 

ROA -3.494** -4.394** 1.538** 33.218*** 

 (-2.150) (-2.610) (2.040) (7.280) 

payouts 1.085 -0.849 1.789** 0.389 

 (1.300) (-1.240) (2.170) (0.300) 

office - - 18.215 -4.322 

 - - (0.000) (-1.160) 

retail - - 17.804 -3.953 

 - - (0.000) (-1.070) 

residential - - 17.570 -5.152 

 - - (0.000) (-1.380) 

hospital - - 17.541 -3.364 

 - - (0.000) (-0.890) 

industry - - 17.544 -3.340 

 - - (0.000) (-0.880) 

hotel - - 17.661 -3.807 

 - - (0.000) (-1.010) 

GFCLR -0.886 -0.801 0.393 -1.831 

 (-0.85) (-1.350) (0.560) (-1.210) 



210 
 

GFCTA 4.2E-6*** 6.3E-6 1.4E-6 6.3E-6 

 (-3.07) (-1.690) (2.650) (-0.990) 

GFCCS 0.003** 0.001 -0.002 0.003 

 (2.04) (0.810) (-1.710) (0.850) 

GFCGIC -0.02*** 0.002 -0.001 0.007 

 (-4.75) (1.130) (-0.490) (1.840) 

GFCROA -2.72 1.234 -0.652 19.141** 

 (-1.23) (1.030) (-0.610) (2.540) 

GFCPORS 1.23 0.899 -1.864 -1.941 

 (0.83) (0.770) (-1.520) (-0.830) 

GFCoffice -0.51 -0.467 0.377 4.363** 

 (-0.66) (-0.810) (0.770) (2.700) 

GFCretail -0.30 -0.329 0.593 4.321*** 

 (-0.40) (-0.580) (1.250) (2.810) 

GFCresidential 0.17 -0.202 0.601 7.306*** 

 (0.21) (-0.340) (1.190) (4.470) 

GFChospital -0.43 -0.753 1.050** 6.809*** 

 (-0.53) (-1.290) (2.110) (3.990) 

GFCindustry -1.54 -0.579 0.556 3.545** 

 (-1.70) (-0.930) (1.030) (2.400) 

_cons   -16.688 -4.418 

   (0.000) (-1.170) 

Number of obs 1113 1461 1585 1038 

Number of groups 134 179 222 213 

Wald chi2 149.000 47.010 85.510 115.410 

Prob > chi2 0.000 0.001 0.000 0.000 

Hausman test 0.015 0.000 0.940 0.738 

 

Table (6.3.3) Continues 

  PDGLPS PDREV PDCOGS 

DGFC 5.154** 2.704 9.052*** 

 (2.040) (0.650) (3.810) 

GFCtime 0.011 -0.267 -0.543*** 

 (0.070) (-1.030) (-3.890) 

time -0.438*** 0.093 0.554*** 

 (-5.440) (0.810) (6.780) 

LeverageR 3.023** -2.441 1.385 

 (2.710) (-1.650) (1.060) 

A 5.2E-6 1.0E-5 8.3E-6 

 (0.940) (0.470) (0.710) 

ChangeSales -0.002 -0.022*** -0.024*** 

 (-1.070) (-4.300) (-6.230) 

GrossIncomeChange 0.003 0.001 -0.001 

 (0.750) (0.240) (-0.410) 

ROA 15.239*** 24.707*** -2.146 
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 (4.850) (4.740) (-0.800) 

payouts -0.666 16.155 -0.517 

 (-0.600) (0.020) (-0.520) 

office -18.013 - - 

 (0.000) - - 

retail -18.599 - - 

 (0.000) - - 

residential -17.635 - - 

 (0.000) - - 

hospital -19.061 - - 

 (0.000) - - 

industry -19.279 - - 

 (0.000) - - 

hotel -16.470 - - 

 (0.000) - - 

GFCLR 0.355 10.205*** -0.527 

 (0.210) (3.850) (-0.510) 

GFCTA 3.7E-6 6.3E-6 1.3E-6 

 (-0.800) (-1.320) (2.190) 

GFCCS -0.002 0.002 -0.006 

 (-0.540) (0.280) (-0.860) 

GFCGIC 3.4E-4 -0.001 -0.006 

 (-0.050) (-0.080) (-1.810) 

GFCROA 4.557 -12.355 -8.544** 

 (0.800) (-1.310) (-2.050) 

GFCPORS -3.316 -30.395 13.335 

 (-0.380) (0.000) (0.020) 

GFCoffice -3.178* -5.071* -2.898 

 (-1.940) (-1.910) (-1.650) 

GFCretail -3.553** -5.346** -3.940** 

 (-2.220) (-2.510) (-2.390) 

GFCresidential -5.881*** -7.288** -4.228** 

 (-3.470) (-2.610) (-2.510) 

GFChospital -4.396** -3.760** -6.212*** 

 (-2.570) (-2.040) (-3.500) 

GFCindustry -1.399 -1.794 -2.292 

 (-0.860) (-0.920) (-1.380) 

_cons 15.312   

 (0.000)   

Number of obs 937 418 1159 

Number of groups 204 51 132 

Wald chi2 119.920 159.970 484.150 

Prob > chi2 0.000 0.000 0.000 

Hausman test 0.752 0.000 0.000 

***Significant at 1% level  

**Significant at 5% level 
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*Significant at 10% level 

 

Static panel data logit estimators are employed to estimate the impact of 2007 GFC on 

the direction (positive or negative) of EM value. The selection between fixed effect and 

random effect estimators follows the results of the Hausman test, and the results of the 

Wald Chi-square test are indicating that all the independent variables together 

significantly explain the volatility of the dependent variable.  

 

As Table 6.3.3 shows, the coefficients of the integrative variable “GFC*time” are both 

positive (0.268 and 0.196) at a 5% significance level in the models in which “PTDA” 

and “PDCA” are dependent variables. The sum of the coefficients of variables 

“GFC*time” and “time” (both of which are at least at a 5% significance level) is 

positive in the model with “PTDA” as a dependent variable. These findings demonstrate 

that the probabilities for REITs to generate positive abnormal total accruals and current 

accruals have increased gradually over time since the 2007GFC. For models with Real 

EM measurements “PDExpense” and “PDCOGS” as dependent variables, the 

coefficients of the integrative variable “GFC*time” are estimated to be negative at a 1% 

significance level. The coefficients of the dummy variable “DGFC” are positive at a 5% 

significance level for the models with “PDGLPS” and “PDCOGS” as dependent 

variables. These findings demonstrate that the probabilities of generating positive 

abnormal gain from the property transactions, and COGS of REITs were higher after 

the 2007GFC occurred than in the earlier period. The coefficient of the dummy variable 

“DGFC” is negative at a 5% significance level for the model with “PDExpense” as the 

dependent variable. This result indicates that the probability of REITs generating 

negative abnormal general expenses increases significantly after the GFC.  

 

The estimated results also confirm that the 2007GFC had a significant impact on the 

manner in which the EM direction reacts to other controlling factors. For example, the 

coefficient of variable “GFC*TA” is significant and negative in the model with “PTDA” 

as the dependent variable. This finding indicates that the increase in total assets was 
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likely to induce REITs to generate negative abnormal accruals after the outbreak of the 

GFC. Finally, the following paragraphs summarize the estimated impact of the GFC on 

the magnitudes and directions of various EM measurements and develop the 

implications of the findings. The implication of above test results will be fully discussed 

in section 6.3.3. 

 

6.3.3 Summary of the impact of the GFC on the EM of REITs 

Table 6.3.4. Summary of findings 

Dependent variables  Impact of 

GFC 

Absolute term of discretionary accrual  -   (***) 

Absolute term of current discretionary accrual -   (**) 

Absolute term of long-term discretionary  accrual -   (**) 

Absolute term of discretionary expense  -   (***) 

Absolute term of abnormal gain or loss from property transactions -   ( / ) 

Absolute term of abnormal revenue  -   (** ) 

Absolute term of abnormal cost of goods sold  +  ( /  ) 

Absolute term of abnormal Fund from Operation -   ( / ) 

Odds for REITs to generate  positive discretionary accrual +  (**) 

Odds for REITs to generate  positive discretionary current accrual +  (**) 

Odds for REITs to generate  positive discretionary long term accrual +  ( / ) 

Odds for REITs to generate  positive abnormal expense   -  (***) 

Odds for REITs to generate  positive abnormal gain or loss from 

property transactions 

+  (**) 

Odds for REITs to generate  positive abnormal revenue +   ( / ) 

Odds for REITs to generate  positive abnormal cost of goods sold  +  (***) 

Odds for REITs to generate  positive abnormal Fund from Operation -   ( / ) 

***Significant at 1% level  

**Significant at 5% level 

*Significant at 10% level 

/ Not significant 

 

Table 6.3.4 summarizes the findings from the empirical model estimation and compares 

these findings with the hypotheses. For the research concerning the magnitude of the 

use of EM, the estimated results show that REITs reduced the magnitude of the use of 

Accrual EM approaches after the GFC. This finding is consistent with hypothesis 

H.1.3.1 in Chapter 2. However, the estimated results show that REITs reduced the 

magnitude of using Real EM approaches based on controlling the general expense and 
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sales volume in the short term after the GFC occurred. These findings contradict 

hypothesis H.1.3.2 in Chapter 2. These unexpected findings can be explained by the 

following reasons: Firstly, the statistics from Newell and Razali  (2009) show that the 

global transactions volume with respect to commercial real estate assets decreased from 

U.S. $1,036 billion in 2007 to U.S. $504 billion in 2008, and the global average return 

of listed real estate corporations investment reduced by 53.7% from 2007 to 2008. 

REITs were therefore discouraged by the increasing risk of the real estate market to 

reduce business activities such as property transactions and rental activities which are 

likely to cause losses for REITs. Secondly, regulators, investors, and auditors became 

more cautious while they examined and interpreted disclosed financial information 

after the GFC, which was partially caused by deficient risk disclosure. A series of 

financial regulation reforms such as the Dodd-Frank Act were enacted after the GFC 

occurred to enhance the strength of supervision and to improve accountability and 

transparency in the financial system. The enhancement of the financial disclosure 

regulatory environment after the GFC forced REITs not only to employ more 

conservative accounting methods (reducing the magnitude of Accrual EM) but also to 

reduce the magnitude of the use of Real EM activities.     

 

In addition to examining the magnitude of using EM, empirical tests have also 

investigated the impact of 2007GFC on the directions of EM. Firstly, the estimated 

results show that REITS are more likely to generate positive abnormal accruals, rather 

than negative ones. This finding is consistent with hypothesis H.1.3.3 in Chapter 2. This 

finding indicates that REITs utilized discretionary judgments in choosing accounting 

methods to generate more positive abnormal accrual items to embellish their financial 

reports, although the overall magnitude of the use of Accrual EM approaches decreased. 

The regression results also show that after the GFC had taken place, REITs were more 

likely to reduce general expenses to embellish their financial report to offset the 

negative impact of the GFC in the short term. This finding is consistent with hypothesis 

H.1.3.4 in Chapter 2. The results also show that the probabilities of REITs producing 

positive abnormal gains or losses from property transactions and abnormal COGS 
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increased after the GFC. These findings are consistent with hypothesis H.1.3.5. Overall 

these imply that REITs were more likely to engage in profit-increasing EM to embellish 

their financial report in the few years after the GFC occurred, although the overall 

magnitude of the use of EM was reduced.   

 

In conclusion, these findings above provide the following implications: The findings 

with regard to the magnitude of the use of EM demonstrate that REITs reduced the 

magnitude of EM activities (both Accrual EM and Real EM) after the outbreak of the 

2007 GFC. After the GFC, the overall earnings quality of the REIT market improved 

as a result of the reduction of the magnitude of using EM. The findings relating to the 

direction of EM measurements imply that the adverse market conditions after the GFC 

compelled REITs to engage in Accrual EM and Real EM activities to embellish their 

financial performance, although the overall magnitude of the use of EM activities 

decreased. The fundamental condition of REITs should be worse than was presented in 

their financial reports. The reversal effects of EM activities postponed the negative 

impact from the GFC to future financial years (Gunny, 2010). The negative impact of 

the GFC on the performance of REITs, as shown in the financial reports, are therefore 

very likely to last for a longer time than was originally expected. The outbreak of the 

GFC not only directly changed the magnitude and direction of EM activities used by 

REITs but also resulted in structural changes to the REIT market. The GFC also 

changed the manner in which the EM behaviour of REITs reacted to other factors. 

Consequently, when interpreting financial reports, it is necessary for REITs’ investors, 

auditors and regulators to notice the structural change caused by the GFC. The impact 

of the GFC should be taken into consideration as controlling variables for the following 

empirical test. 

 

6.4 The trade-off and persistence of EM by REITs 

This section conducts empirical research to investigate the trade-off between various 

EM measurements and the persistence of EM overtime of REITs, using data from the 



216 
 

U.S REIT market. A conference paper based on this section has been double-blind peer 

reviewed and accepted as a refereed paper for the 21st Pacific Rim Real Estate Society 

Conference. Findings of this section correspond to research questions Q 1.4 and Q 1.5 

in Chapter 1 and hypotheses H1.4.1 to H1.4.5 developed in Chapter 2. Background 

information on the U.S REIT market has been given in Chapter 4, and the EM 

measurements of U.S REITs have been estimated in Chapter 5. The following sections 

justify the selection of the sample and variables and further develop the empirical model 

from baseline model (3.2.5) presented in Chapter 3.  

 

6.4.1 Sample and variables 

The empirical test is based on a panel base containing accounting information for all 

equity REITs in the U.S from 2000 to 2012. This issue in the context of the U.S was 

investigated as this market is the biggest REIT market in the world, with the highest 

number of REITs in my whole database. Statistical tests based on the U.S REITs’ market 

can, therefore, produce the most accurate estimation results. Most of the existing 

empirical research concerning EM and REITs are based on the U.S market, and the 

findings from the previous research are more closely referable if research is conducted 

in the context of the U.S market. The accounting information in the database for the 

U.S REIT market is disclosed more comprehensively than the other countries under 

examination. Most EM measurements (except the abnormal change of investment 

property, which is replaced by abnormal gain or loss from property transactions) can be 

estimated for U.S equity REITs. The U.S REITs’ market is utilised to investigate the 

trade-off and persistence of EM measurements. Mortgage and hybrid U.S REITs are 

not included in this research because they are very different from equity REITs in terms 

of business operation and market performance, and this research focus on U.S equity 

REITs. 

 

From the extant literature, the following empirical were developed models from the 

baseline model (3.2.5) in Chapter 3 to test with a U.S equity REITs sample to investigate 
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the persistence and trade-off of EM. The following model (6.4.1) was constructed to 

investigate how the magnitude of the use of Accrual EM is affected by the magnitude 

of the use of Real EM and Accrual EM in the last accounting period. This model 

corresponds to hypotheses H1.5.2 and H1.5.1 developed in Chapter 2. 

 

Ln(abs(DAi,t)) = αo + β 1× Ln(abs(DAi,t-1))+ ∑βK× Ln(abs(OtherAEMK,i,t)) + ∑βL× 

Ln(abs(OtherAEML,i,t-1)) + ∑βN×Ln(abs(REMN,i,t))+ ∑βP× Ln(abs(REMP,i,t-1))+ 

∑βm×CONm,i,t+ εi,t                                                (6.4.1)  

 

In model (6.4.1), “DA” stands for discretionary accrual, which is estimated in Section 

5.2.3 of Chapter 5 above. “OtherAEM” stands for the other two Accrual EM 

measurements: Current discretionary accrual (DCA) and long-term discretionary 

accrual (DLA). “REM” stands for four Real EM measurements: abnormal expenditure, 

abnormal gain/loss from property transactions, abnormal revenue, and COGS. These 

EM measurements are estimated in Chapter 5. They are all converted into absolute 

terms to measure the magnitude of the use of EM. The logarithmic terms of these EM 

measurements are generated as absolute values in the model (6.4.1) to estimate 

marginal effects in percentage terms. Extant literature was reviewed in order to select 

the controlling variables “CON”. These controlling variables include leverage ratio 

(LR), total asset size (TA), sales growth (SG), gross income change (GIC), return on 

assets (ROA), REITs type (Type) and a dummy variable indicating REITs which are 

suspected of utilizing EM to comply with dividend pay-out ratio requirements (PORS). 

Cohen et al. (2008) document changes in the use of EM strategies over time. Thus, the 

variable “Time”, which is equal to the difference between the fiscal year and the year 

“2000”, is also included as a controlling variable. This research also includes a dummy 

variable “DGFC” to indicate whether the observation is collected after the outbreak of 

GFC in 2007. The estimated coefficients β1 and βp in the model (6.4.1) correspond 

respectively to hypotheses H1.5.2 and H1.5.1, developed in Chapter 2. 

 

The following model (6.4.2) is constructed to investigate the persistence of 
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discretionary accrual (DA) value i.e. how the value of “DA” by REITs in the current 

period is affected by the value of DA in the last period (reversal effects). This model 

corresponds to hypothesis H 1.5.3 developed in Chapter 2.  

 

DAi,t = αo + β 1× DAi,t-1+ ∑βK× OtherAEMK,i,t + ∑βL× OtherAEML,i,t-1 + ∑βN× 

REMN,i,t+ ∑βP×REMP,i,t-1+ ∑βm×CONm,i,t+ εi,t                    (6.4.2)  

 

All the EM measurements in the model are of their original value because the directions 

of EM measurements need to be considered in the test for the reversal effects from the 

use of Accrual EM approaches. The selection of controlling variables is consistent with 

that of the model (6.4.1). The estimated coefficient β 1 in the model (6.4.2) tests for 

hypothesis H1.5.3. 

 

The following four models (6.4.3), (6.4.4), (6.4.5) and (6.4.6) are constructed to 

research how the magnitudes of the use of Real EM strategies are influenced by the 

magnitudes of the use of Real EM and Accrual EM in the last accounting period. These 

models correspond to Hypotheses H 1.5.4 and H 1.5.5, developed in Chapter 2.  

 

Ln(abs(DEXPi,t)) = αo + β 1× Ln(abs(DEXPi,t-1))+ ∑βK× Ln(abs(OtherREMK,i,t)) + ∑βL× 

Ln(abs(OtherREML,i,t-1)) + ∑βN×Ln(abs(AEMN,i,t))+ ∑βP× Ln(abs(AEMP,i,t-1))+ 

∑βm×CONm,i,t+ εi,t                                                 (6.4.3)  

 

Ln(abs(DGLPSi,t)) = αo + β 1× Ln(abs(DGLPSi,t-1))+ ∑βK× Ln(abs(OtherREMK,i,t)) + 

∑βL× Ln(abs(OtherREML,i,t-1)) + ∑βN×Ln(abs(AEMN,i,t))+ ∑βP× Ln(abs(AEMP,i,t-1))+ 

∑βm×CONm,i,t+ εi,t                                                 (6.4.4)  

 

Ln(abs(DREVi,t)) = αo + β 1× Ln(abs(DREVi,t-1))+ ∑βK× Ln(abs(OtherREMK,i,t)) + 

∑βL× Ln(abs(OtherREML,i,t-1)) + ∑βN×Ln(abs(AEMN,i,t))+ ∑βP× Ln(abs(AEMP,i,t-1))+ 

∑βm×CONm,i,t+ εi,t                                                 (6.4.5)  
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Ln(abs(DCOGSi,t)) = αo + β 1× Ln(abs(DCOGSi,t-1))+ ∑βK× Ln(abs(OtherREMK,i,t)) + 

∑βL× Ln(abs(OtherREML,i,t-1)) + ∑βN×Ln(abs(AEMN,i,t))+ ∑βP× Ln(abs(AEMP,i,t-1))+ 

∑βm×CONm,i,t+ εi,t                                                           (6.4.6)  

 

In these models, “DEXP”, “DGLPS”, “DREV” and “DCOGS” stand for abnormal 

expenditure, gain/loss from property transactions, revenue, and COGS respectively. 

They are four Real EM measurements estimated in Chapter 5. “OtherREM” stands for 

three Real EM measurements other than the dependent variable, and “AEM” stands for 

three Accrual EM measurements other than the dependent variable. The selection of the 

controlling variable “CON” is the same as in models (6.4.1) and (6.4.2). All the EM 

measurements are converted into logarithmic terms of absolute value to measure the 

magnitudes of the use of these EM and to estimate the marginal effects in percentage 

terms. The estimated coefficients β1 and βp in these following models correspond to 

hypotheses H1.5.5 and H1.5.4, developed in Chapter 2. 

 

The current and one-year lagged EM measurements in models (6.4.1) to (6.4.6) are very 

likely to be correlated with each other, and raise the problems of autocorrelation and 

endogeneity. The Generalized Method of Moments (GMM) was employed to deal with 

these possible problems (Windmeijer, 2006). More detail concerning the GMM 

estimator will be provided in the following sections. 

 

6.4.2 Data description and GMM estimation results 

This study uses a panel dataset containing EM measurements, property portfolio type 

information and financial information for U.S equity REITs from 2000 to 2012. All the 

EM measurements have been estimated in Chapter 5. Information about the type of the 

portfolio was manually collected from financial reports, and the financial information 

is downloaded from DataStream. This database is summarized in Table 6.4.1. 

 

Table 6.4.1. Statistical Summary of database for U.S equity REITs 
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Variable  Description Obs Mean Std. Dev. Min Max 

Panel A: EM measurements 

DA  Discretionary Accrual  1,612 0.01 0.14 -2.15 2.03 

DCA  Discretionary Current Accrual  1,656 3.1E-4 0.55 -14.08 8.21 

DLA  Discretionary Long-term Accrual  1,656 6.2E-4 0.60 -13.14 12.94 

DEXP  Discretionary Expenditure  1,047 1.8E-4 0.04 -0.78 0.24 

DGLPS 

 Discretionary Gain/Loss from Property 

Sales 946 4.7E-4 0.03 -0.20 0.78 

DREV  Discretionary Revenue 1,750 -0.02 0.26 -1.03 7.57 

DCOGS  Discretionary COGS 1,750 4.6E-3 0.13 -2.84 2.58 

DFFO  Discretionary Fund from Operation 815 18.82 54.68 -107.96 225.93 

lnabsDA 

 Logarithmic term of DA in absolute 

value 1,612 -4.21 1.31 -10.89 0.77 

lnabsDCA 

Logarithmic term of DCA in absolute 

value 1,656 -3.28 1.31 -11.24 2.65 

lnabsDLA 

Logarithmic term of DLA in absolute 

value 1,656 -3.27 1.31 -10.42 2.58 

lnabsDEXP 

Logarithmic term of DEXP in absolute 

value 1,047 -5.56 1.46 -13.04 -0.25 

lnabsGLPS 

Logarithmic term of DGLPS in absolute 

value 946 -5.25 1.22 -10.87 -0.25 

lnabsDREV 

Logarithmic term of DREV in absolute 

value 1,750 -2.63 0.88 -12.17 2.02 

lnabsCOGS 

Logarithmic term of DCOGS in absolute 

value 1,750 -3.90 1.23 -10.32 1.04 

lnDFFO 

Logarithmic term of DFFO in absolute 

value 809 2.15 2.88 -36.74 5.42 

Panel B: Controlling variables 

DGFC 

Dummy variable =1 if the observation is 

after 2007 2,100 0.38 0.49 0.00 1.00 

LR Leverage ratio 2,039 0.61 0.26 0.00 4.88 

A Total asset 2,039 2,756 4,092 0.18 32,586 

SG Sales Growth 1,751 31 191 -4,403 3,701 

GIC Growth Income Chang 1,751 2 106 -1315 1342 

ROA Return on assets 2,017 0.20 0.54 -0.08 21 

PORS 

Dummy variable indicating REITs which 

are suspected to utilize EM to comply 

with dividend payout ratio requirement 1,869 0.02 0.12 0.00 1.00 

office 

Dummy variables indicating office type 

REIT 2,100 0.19 0.39 0.00 1.00 

retail 

Dummy variables indicating retail type 

REIT 2,100 0.27 0.44 0.00 1.00 

residential 

Dummy variables indicating residential 

type REIT 2,100 0.19 0.39 0.00 1.00 

hospital 

Dummy variables indicating hospital and 

health care type REIT 2,100 0.12 0.33 0.00 1.00 

industrial 

Dummy variables indicating industrial 

type REIT 2,100 0.09 0.29 0.00 1.00 
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time 

Dummy variables indicating hotel type 

REIT 2,100 5.92 3.75 0.00 12.00 

 

Table 6.4.1 shows that the total number of observations in the database is 2100. Some 

observations do not have full information for all the variables, so the panel database is 

unbalanced. The correlation coefficients of the variables summarized above are 

presented in the Table Appendix.6, which shows that the correlation coefficients are 

high for a few variables. For example, the correlation coefficient between “ROA” and 

“DREV” is 0.95. Thus, multicollinearity is very likely to induce estimation bias. 

Variance inflation factor (VIF) statistics were therefore estimated to test and reduce the 

problem. Tables 6.4.2 to 6.4.4 present the VIF test for models (6.4.1) to (6.4.6). 

 

Table 6.4.2. VIF test for model (6.4.1) 

Variable VIF 1/VIF Variable VIF 1/VIF 

Retail 6.75 0.15 AT 1.69 0.59 

Office 5.14 0.19 SG 1.67 0.60 

ROA 5.00 0.20 LR 1.67 0.60 

Residential 3.83 0.26 L1. lnabsDEXP 1.59 0.63 

Industry 2.88 0.35 lnabsDEXP 1.48 0.68 

lnabsDREV 2.74 0.37 L1. lnabsDA 1.45 0.69 

L1. lnabsDREV 2.62 0.38 lnabsDLA 1.37 0.73 

Hospital 2.3 0.44 lnAbsDFFOlta 1.29 0.78 

L1. lnabsCOGS 2.29 0.44 L1. lnabsDLA 1.28 0.78 

lnabsGLPS1 2.26 0.44 PORS 1.26 0.80 

Time 2.24 0.45 GIC 1.23 0.81 

lnabsCOGS1 2.19 0.46 L1. lnabsDCA 1.23 0.81 

DGFC 2.05 0.49 lnabsDCA 1.22 0.82 

L1. lnabsGLPS 1.97 0.51 L1. lnabsDFFOlta 1.21 0.83 

Mean VIF: 2.28 

 

Table 6.4.2 indicates that none of the independent variables in the model (6.4.1) has a 

VIF value higher than 10 showing that multicollinearity does not exist for the estimation 

process of the model (6.4.1).  

 

Table 6.4.3. VIF test for model (6.4.2)  

VIF before adjustment VIF after adjustment 
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Variable VIF 1/VIF Variable VIF 1/VIF 

L1. DCA 759.41 1.3E-03 L1. DEXP 8.62 0.12 

L1. DLA 599.88 1.7E-03 DEXP 7.93 0.13 

L1.DA 80.72 0.01 DGLPS 6.97 0.14 

DREV 44.15 0.02 L1. DCOGS 6.59 0.15 

DLA 30.4 0.03 L1. DREV 6.42 0.16 

ROA 28.44 0.04 DCOGS 5.53 0.18 

DCA 28.09 0.04 retail 4.97 0.20 

L1.DREV 16.23 0.06 L1. DGLPS 4.82 0.21 

DEXP 11.64 0.09 office 3.68 0.27 

L1. DEXP 10.46 0.10 residential 3.16 0.32 

DCOGS 9.92 0.10 time 2.54 0.39 

DGLPS 8.88 0.11 DFFO 2.51 0.40 

L1. DCOGS 8.02 0.12 hospital 2.37 0.42 

retail 7.04 0.14 industry 2.17 0.46 

L1. DGLPS 5.13 0.19 L1. DA 2.06 0.49 

office 4.95 0.20 L1. DFFO 2.01 0.50 

residential 4.23 0.24 DGFC 1.94 0.52 

DFFO 3.19 0.31 GIC 1.88 0.53 

industry 2.71 0.37 LR 1.84 0.54 

hospital 2.64 0.38 TA 1.76 0.57 

time 2.58 0.39 SG 1.73 0.58 

LR 2.15 0.47 L1.DLA 1.62 0.62 

L1. DFFO 2.07 0.48 DCA 1.30 0.77 

GIC 2.07 0.48 PORS 1.21 0.83 

DGFC 2.00 0.50     

TA 1.85 0.54 Mean VIF 3.57   

SG 1.8 0.56     

PORS 1.21 0.83     

 

Mean VIF 60.07     

 

As Table 6.4.3 shows, the VIF statistics are higher for a few independent variables in 

the model (6.4.2) than they are for variables in the model (6.4.1). Thus, the problem of 

multicollinearity exists. Some adjustments to model (6.4.2) are therefore required 

leading to some independent variables which are strongly correlated with other 

independent variables to be deleted. The independent variables that have been deleted 

include: “L1.DCA” (lagged current discretionary accrual), “DREV” (discretionary 

revenue), “DLA”( long-term discretionary accrual) and “ROA” (return on asset). By 

making this adjustment, the VIF statistics for all independent variables are below 10, 
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eliminating the problem of multicollinearity. Table 6.4.4 presents the VIF tests results 

for independent variables in models (6.4.3) to (6.4.6). 

 

Table 6.4.4. VIF test for models (6.4.3) to (6.4.6) 

Model (6.4.3) Model (6.4.4) 

Variable VIF 1/VIF Variable VIF 1/VIF 

retail 6.78 0.147 retail 6.79 0.147 

office 5.13 0.195 office 5.12 0.195 

ROA 5.00 0.200 ROA 4.83 0.207 

residential 3.83 0.261 residential 3.84 0.261 

industry 2.89 0.346 industry 2.95 0.345 

lnabsDREV 2.77 0.361 L1.lnabsDREV 2.68 0.373 

L1.lnabsDREV 2.71 0.370 lnabsDREV 2.68 0.373 

time 2.36 0.424 time 2.36 0.424 

hospital 2.32 0.434 hospital 2.31 0.433 

L1.lnabsCOGS 2.31 0.436 L1.lnabsCOGS 2.29 0.437 

lnabsGLPS 2.25 0.444 lnabsCOGS 2.24 0.446 

lnabsCOGS 2.24 0.446 DGFC 2.09 0.479 

DGFC 2.05 0.487 TA 1.67 0.598 

L1.lnabsGLPS 1.96 0.509 SG 1.67 0.599 

TA 1.70 0.588 lnabsDA 1.64 0.611 

SG 1.66 0.601 L1.lnabsDExP  1.60 0.626 

LR 1.65 0.605 LR 1.56 0.640 

lnabsDA 1.64 0.611 L1.lnabsGLPS 1.55 0.647 

L1.lnabsDA 1.54 0.651 L1.lnabsDA 1.47 0.678 

lnabsDLA 1.39 0.722 lnabsDEXP 1.47 0.681 

L1.lnabsDEXP 1.35 0.742 lnabsDLA 1.38 0.727 

L1.lnabsDLA 1.30 0.767 L1.lnabsDLA 1.29 0.774 

lnAbsDFFO 1.30 0.770 lnAbsDFFO 1.28 0.779 

GIC 1.26 0.795 GIC 1.26 0.792 

L1.lnabsDCA 1.23 0.815 PORS 1.25 0.802 

lnabsDCA 1.22 0.818 lnabsDCA 1.21 0.823 
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L1.lnAbsDFFO 1.21 0.826 L1.lnAbsDFFO 1.21 0.828 

PORS 1.20 0.834 L1.lnabsDCA 1.19 0.838 

Mean VIF 2.29  Mean VIF 2.24  

 

Table (6.4.4) Continues 

Model (6.4.5) Model (6.4.6) 

Variable VIF 1/VIF Variable VIF 1/VIF 

retail 6.66 0.150 retail 6.79 0.147 

office 4.98 0.201 office 5.13 0.195 

ROA 4.97 0.201 ROA 4.92 0.203 

residential 3.79 0.264 residential 3.83 0.263 

industry 2.87 0.348 industry 2.95 0.345 

time 2.35 0.425 lnabsDREV 2.78 0.359 

L1.lnabsCOGS 2.29 0.437 L1.lnabsDREV 2.70 0.371 

hospital 2.28 0.439 hospital 2.31 0.433 

lnabsCOGS 2.24 0.446 time 2.3 0.435 

lnabsGLPS 2.18 0.459 lnabsGLPS 2.26 0.442 

DGFC 2.09 0.479 DGFC 2.07 0.482 

L1.lnabsGLPS 1.97 0.508 L1.lnabsCOGS 2.00 0.500 

TA 1.74 0.589 L1.lnabsGLPS 1.96 0.511 

LR 1.66 0.601 LR 1.66 0.601 

SG 1.66 0.604 SG 1.66 0.602 

lnabsDA 1.61 0.621 TA 1.66 0.603 

L1.lnabsDEXP  1.61 0.626 lnabsDA 1.62 0.626 

L1.lnabsDA 1.54 0.651 L1.lnabsDEXP  1.59 0.629 

lnabsDEXP  1.47 0.680 L1.lnabsDA 1.53 0.654 

lnabsTDLA 1.39 0.718 lnabsDEXP 1.48 0.677 

L1.lnabsTDLA 1.31 0.767 lnabsDLA 1.38 0.725 

lnAbsDFFO 1.30 0.770 L1.lnabsDLA 1.33 0.767 

GIC 1.26 0.791 lnAbsDFFO 1.29 0.774 

L1.lnabsDREV 1.24 0.805 GIC 1.26 0.791 

PORS 1.24 0.805 PORS 1.26 0.795 
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lnabsDCA 1.21 0.824 L1.lnabsDCA 1.22 0.817 

L1.lnAbsDFFO 1.21 0.826 L1.lnAbsDFFO 1.21 0.825 

L1.lnabsDCA 1.20 0.835 lnabsDCA 1.21 0.828 

Mean VIF 2.19  Mean VIF 2.26  

 

Table 6.4.4 shows that none of the independent variables in models (6.4.3) to (6.4.6) 

has VIF statistics higher than 10, indicating that the multicollinearity does not exist for 

the estimation of models (6.4.3) to (6.4.6). The models can, therefore, be estimated by 

using OLS, fixed effect, and GMM estimators.  

 

An OLS estimator is first used to estimate the dynamic impact of EM measurement in 

the last period on EM in the current period (EM persistence). However, using OLS 

estimators in EM persistence estimation is subject to the problem of individual effect, 

which attributes the explanatory power of individual effect to lagged independent 

variables. Thus, the coefficients of independent variables are inflated in an OLS 

estimator. The estimated coefficients in an OLS model are therefore overestimated, and 

can be used as the upper bound of the range in which well-estimated coefficients are 

located (Anderson et al., 1982; Blundell et al., 2001). A fixed effect estimator is then 

developed to overcome the problem of individual effect. Using a fixed effect estimator 

for EM persistence estimation is subject to the problem of endogeneity between lagged 

independent variables and the error term, and underestimates the coefficients of lagged 

independent variables. Therefore, the coefficients in a fixed effect model can be used 

as the lower bound of the range in which the well-estimated coefficients are located 

(Anderson et al., 1982; Blundell et al., 2001). The acceptable estimations of coefficients 

for lagged independent variables should be located within the range estimated by OLS 

(upper bound) and fixed effect (lower bound) estimators.  

 

The first difference of all variables are taken and lagged variables from further periods 

are used as instrumental variables in a Generalized Method Of Moments (GMM) 

estimation. Doing so gives the difference GMM estimator (Anderson et al., 1982; 
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Blundell et al., 2001). Introducing lagged variables from further periods as an 

instrumental variable introduces the endogeneity for these instrumental variables and 

increases the risk of bias. Using differencing can eliminate the individual effect, but 

will induce the loss of observation in estimation (Anderson et al., 1982; Blundell et al., 

2001). To deal with this problem, the orthogonal deviation method is used, by 

subtracting the average of all future observations from the current one. This method is 

also known as system GMM, which requires the assumption that the idiosyncratic 

component of the error term will not be serially correlated (Blundell et al., 2001). The 

system GMM estimator is regarded as the optimal estimator if this required assumption 

is fulfilled as indicated by the appropriate statistical tests, or the difference GMM 

should be chosen otherwise (Arellano and Bond, 1991).  

 

The utilization of a GMM estimator requires identification of endogenous variables that 

are significantly correlated with the disturbance term in models (6.4.1) to (6.4.6) 

(Blundell et al., 2001). The endogenous variables will be identified by computing their 

covariance with the error term in the model. Independent variables that are significantly 

correlated are considered to be endogenous. The problem of endogeneity will make the 

estimation of the coefficients biased and inconsistent (Blundell et al., 2001). The 

endogenous variables should be identified by the Durbin-Wu-Hausement (DWH) test 

and then fixed by an instrumental GMM matrix (Davidson and MacKinnon, 1993). The 

results of the DWH test for the independent variables that are related to hypothesis 1.5.1 

to 1.5.5 in each model are presented in Table 6.4.5 which also presents the results of 

the endogeneity test for independent variables of interest in the models (6.4.1) to (6.4.6). 

 

Table 6.4.5. Durbin-Wu-Hausement (DWH) test results for models (6.4.1) to (6.4.6) 

 Model 

(6.4.1) 

Model 

(6.4.2) 

Model 

(6.4.3) 

Model 

(6.4.4) 

Model 

(6.4.5) 

Model 

(6.4.6) 

Ln(abs(DAi,t-1)) 0.003***  0.648 0.013 0.762 0.356 

Ln(abs(DEXPi,t-1)) 0.513  0.523    

Ln(abs(GLPSi,t-1)) 0.513   0.020**   

Ln(abs(REVi,t-1)) 0.513    0.259  

Ln(abs(COGSi,t-1)) 0.513     0.101 

DAi,t-1  0.002***     
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***Significant at 1% level 

**Significant at 5% level 

*Significant at 10% level 

  

In Table 6.4.5, the variables with DWH test results (P value) lower than 0.05 (at least 

5% significance level) suffer from the disturbance of endogeneity. The other variables 

are considered to be exogenous (Davidson and MacKinnon, 1993). Moreover, the 

controlling variables that have been tested in the previous literature are considered to 

be exogenous. Other EM measurements that have not been tested are considered to be 

predetermined endogenous. In GMM estimation, the exogenous variables will be used 

as instrumental variables and the endogenous variable will be converted into a one-year 

lag term, and then be instrumentalized. Furthermore, the predetermined endogenous 

variables will be directly instrumentalized in GMM models (Blundell et al., 2001). The 

GMM estimators used in this research include one-step system GMM, two-step system 

GMM, one-step difference GMM and two-step difference GMM. The difference 

between two-step GMM and one-step GMM is that two-step GMM uses a consistent 

variance-covariance matrix that is developed from first-step GMM. Thus, two-step 

GMM could be more efficient in estimation compared with one-step GMM. Tables 

6.4.6 to 6.4.11 present the estimation results for models (6.4.1) to (6.4.6) using OLS, 

Fixed-effect and GMM estimators. 

 

Table 6.4.6 Estimation results for model (6.4.1) 

Dependent variable: LnabsDA OLS Fixed one-step Diff-GMM 

L1.lnDA 0.261*** -0.234 -0.346*** 
 (3.040) (-1.820) (-3.090) 

lnDGLPS -0.061 0.025 0.171 
 (-0.550) (0.160) (1.110) 

L1.lnDGLPS -0.018 -0.110 0.035 
 (-0.200) (-0.860) (0.470) 

lnDEXP 0.030 -0.007 0.118 
 (0.360) (-0.060) (1.180) 

L1.lnDEXP -0.098 -0.073 -0.039 
 (-1.140) (-0.620) (-0.570) 

lnDCA 1.4E-4 -0.020 0.104 
 (-0.010) (-0.170) (1.410) 
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L1.lnDCA 0.001 0.013 0.088 
 (0.010) (0.120) (1.110) 

lnDLA 0.158 0.015 0.130 
 (1.810) (0.110) (1.370) 

L1.lnDLA 0.121 0.073 0.068 
 (1.530) (0.700) (0.880) 

lnDREV 0.308 0.014 0.493* 
 (1.620) (0.040) (1.900) 

L1.lnDREV -0.408** -0.251 0.381 
 (-2.090) (-0.610) (0.700) 

lnDCOGS 0.198** 0.362** 0.300** 
 (1.990) (2.570) (2.000) 

L1.lnDCOGS 0.066 0.328* 0.117 
 (0.650) (1.850) (0.840) 

lnDFFO -0.033 0.012 -0.036 
 (-1.060) (0.120) (-0.560) 

L1.lnDFFO 0.010 0.047 -0.009 
 (0.350) (0.540) (-0.150) 

DGFC -0.794 -0.558 -0.491 
 (-1.740) (-1.020) (-1.180) 

LR -0.044 -6.190 -4.674** 
 (-0.070) (-2.770) (-1.980) 

TA -5.7E-6 -8.3E-6 -5.3E-6 
 (-0.890) (-0.540) (-0.410) 

SG 0.001 0.001 0.002 
 (0.620) (0.730) (1.370) 

GIC 0.002** 0.001 0.001 
 (2.110) (0.990) (1.560) 

ROA 1.362 9.042 10.928 
 (0.660) (1.510) (1.700) 

POR -0.022 0.057 0.040 
 (-0.740) (1.480) (1.430) 

office 0.061 -- -- 
 (0.120) (omitted) (omitted) 

retail 0.433 -- -- 
 (0.950) (omitted) (omitted) 

residential 0.249 -- -- 
 (0.520) (omitted) (omitted) 

hospital 0.391 -- -- 
 (0.920) (omitted) (omitted) 

industry 0.604 -- -- 
 (1.080) (omitted) (omitted) 

time 0.211** 0.273** 0.402*** 
 (2.810) (2.360) (3.050) 

Number of obs 176 176 83 

Number of groups  87 53 
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Prob > F(chi2) 0.000 0.002 0.000 

Adj R-squared 0.274 0.066  

Prob > F (individual effect test)  0.024  

Z for Arellano-Bond test AR(1)   -2.010 

Z for Arellano-Bond test AR(2)   0.306 

Sargan test(Prob > chi2 )   0.010 

Hansen test (Prob > chi2 )   0.976 

 

Table (6.4.6) Continues 

Dependent variable: 

LnabsDA 

two-step Diff-

GMM 

one-step Sys-

GMM 

two-step Sys-

GMM 

L1.lnDA -0.368 0.148 0.116 
 (-1.830) (1.300) (0.950) 

lnDGLPS 0.179 -0.080 -0.162 
 (0.750) (-0.680) (-0.950) 

L1.lnDGLPS 0.021 -0.085 -0.141 
 (0.120) (-0.690) (-0.990) 

lnDEXP 0.143 0.006 0.120 
 (1.000) (0.060) (1.100) 

L1.lnDEXP -0.038 -0.052 -0.125 
 (-0.340) (-0.500) (-0.980) 

lnDCA 0.141 -0.015 -0.015 
 (0.890) (-0.180) (-0.130) 

L1.lnDCA 0.070 -0.039 -0.086 
 (0.370) (-0.590) (-0.850) 

lnDLA 0.181 0.180 0.187 
 (0.860) (1.500) (1.050) 

L1.lnDLA 0.040 0.081 0.122 
 (0.290) (0.970) (1.250) 

lnDREV 0.483 0.275 0.340 
 (0.850) (1.060) (0.910) 

L1.lnDREV 0.373 -0.498 -0.514 
 (0.720) (-1.650) (-1.130) 

lnDCOGS 0.205 0.417** 0.395** 
 (1.390) (2.500) (1.960) 

L1.lnDCOGS 0.125 0.155 0.102 
 (0.380) (0.730) (0.390) 

lnDFFO 0.001 -0.029 0.001 
 (0.000) (-0.510) (0.010) 

L1.lnDFFO 0.032 0.016 0.037 
 (0.210) (0.300) (0.630) 

DGFC -0.402 -1.019* -0.956 
 (-0.690) (-1.920) (-1.490) 

LR -4.302 -0.072 -0.060 
 (-1.100) (-0.120) (-0.080) 

TA -4.7E-6 -8.5E-6 3.6E-6 
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 (-0.750) (-0.260) (0.280) 

SG 0.002 0.001 4.3E-4 
 (1.460) (0.540) (0.210) 

GIC 0.002 0.002 0.001 
 (1.490) (1.610) (1.520) 

ROA 8.634 0.723 0.778 
 (0.980) (0.360) (0.380) 

POR 0.019 -0.005 -0.007 
 (0.340) (-0.220) (-0.290) 

office -- 0.185 0.048 
 (omitted) (0.420) (0.070) 

retail -- 0.593 0.557 
 (omitted) (1.620) (1.000) 

residential -- 0.520 0.306 
 (omitted) (1.160) (0.570) 

hospital -- 0.360 0.448 
 (omitted) (1.160) (0.870) 

industry -- 0.841 1.096 
 (omitted) (1.690) (1.830) 

time 0.351** 0.255** 0.242** 
 (2.160) (2.790) (2.790) 

Number of obs 83 176 176 

Number of groups 53 83 87 

Prob > F(chi2) 0.000 0.000 0.000 

Adj R-squared    

Prob > F (individual effect 

test) 

   

Z for Arellano-Bond test 

AR(1) 

0.123 0.017 0.068 

Z for Arellano-Bond test 

AR(2) 

0.715 0.060 0.300 

Sargan test(Prob > chi2 ) 0.101 0.000 0.000 

Hansen test (Prob > chi2 ) 0.976 0.993 0.993 

***Significant at 1% level 

**Significant at 5% level 

*Significant at 10% level 

 

The regression results of the model (6.4.1) in Table (6.4.6) show that 176 observations 

are used in tests based on OLS, Fixed effect, one step system GMM and two-step 

system GMM estimators. 83 observations are used by one-step difference GMM and 

two-step difference GMM estimators. The individual effect test result indicates that the 

problem of individual effect is significant at the 5% level, suggesting that the 
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coefficients in the OLS estimator are inflated. The results of an Arellano-Bond test, 

Sargan test, and Hansen test indicate that the problems of autocorrelation and over-

identification do not affect the estimation for GMM estimators.  

 

The unbiased estimation of the coefficients of “L1.lnDA” which is the one-year lagged 

magnitude of accrual EM usage, should be within or near the range from 0.261 (the 

coefficient of “L1.lnDA” in the OLS estimator) to -0.234 (the coefficient of “L1.lnDA” 

in the Fixed effect estimator). Only the coefficient of “L1.lnDA” in the one-step 

difference GMM (-0.346) is significant at the 1% level, but it is lower than the lower 

bound (-0.234) estimated by the fixed effect estimator. However, the coefficient in one-

step difference GMM should still be used because the coefficient of “L1.lnDA” in the 

fixed effect model is not significant. The “true” lower bound could be lower than -0.234. 

Thus, -0.346, which is the significant coefficient of “L1.lnDA” in the one-step 

difference GMM, could be a good estimation. The estimated results of a model (6.4.1) 

support hypothesis H 1.4.2.  

 

The coefficients of all lagged real EM variables (“L1.lnDGLPS”, “L1.lnDEXP”, 

“L1.lnDREV” and “L1.lnDCOGS”) in GMM estimators are not significant. These 

estimated results show that the magnitude of using accrual EM is not significantly 

influenced by the magnitude of using real EM strategies in the last accounting period. 

These estimated results do not support hypothesis H.1.4.1.  

 

Table 6.4.7 Estimation results for model (6.4.2) 

Dependent variable: DA OLS Fixed one-step diff-GMM 

L1.DA 0.280*** -0.025 -0.098 
 (5.220) (-0.270) (-1.150) 

DCA 0.044** 0.084** 0.090*** 
 (2.130) (2.620) (2.720) 

DEXP -2.107*** -4.894*** -4.686*** 
 (-2.860) (-3.540) (-3.480) 

DGLPS -0.215 -0.733 -0.982 
 (-0.520) (-0.950) (-1.550) 

DCOGS -0.577*** -0.779*** -0.716*** 
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 (-6.530) (-4.860) (-3.500) 

DFFO 4.3E-4*** 3.1E-4*** 3.2E-4*** 
 (4.720) (3.390) (3.610) 

L1.DLA 0.060*** 0.010 -0.010 
 (3.410) (0.400) (-0.470) 

L1.DEXP 1.916** 0.538 0.560 
 (2.810) (0.380) (0.350) 

L1.DGLPS 0.727** 1.360 1.167 
 (2.370) (1.720) (1.360) 

L1.DREV 0.026 0.182 0.195 
 (0.510) (1.240) (1.360) 

L1.DCOGS 0.158 -0.076 -0.104 
 (1.620) (-0.400) (-0.600) 

L1.DFFO -4.2E-5 -5.2E-5 -8.2E-5 
 (-1.150) (-0.780) (-0.540) 

DGFC 0.001 -0.002 -0.005 
 (0.100) (-0.130) (-0.690) 

LR 0.001 -0.027 -0.045 
 (0.040) (-0.540) (-0.990) 

TA -1.4E-5 2.3E-5 6.3E-6 
 (-0.760) (0.470) (0.430) 

SG -6.3E-5 -8,2E-5 -2.6E-5 
 (-1.180) (-0.720) (-0.460) 

GIC 7.2E-4*** 6.1E-5 3.1E-4 
 (3.700) (0.750) (1.320) 

POR 8.4E-4 -1.4E-4 -5.2E-5 
 (0.230) (-0.280) (-0.390) 

office 0.011 -- -- 

 (1.260) (omitted) (omitted) 

retail 6.3E-5 -- -- 

 (0.030) (omitted) (omitted) 

residential -0.002 -- -- 

 (-0.270) (omitted) (omitted) 

hospital -0.001 -- -- 

 (-0.150) (omitted) (omitted) 

industry -0.005 -- -- 

 (-0.500) (omitted) (omitted) 

time 0.001 0.002 0.005 
 (0.890) (0.920) (1.620) 

_cons -0.013 -0.009  

 (-0.770) (-0.230) (0.000) 

Number of obs 176 176 83 

Number of groups  87 53 

Prob > F(chi2) 0.000 0.000 0.000 

Adj R-squared 0.677 0.459  

Prob > F (individual effect test)  0.372  
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Z for Arellano-Bond test AR(1)   0.048 

Z for Arellano-Bond test AR(2)   0.196 

Sargan test(Prob > chi2 )   0.023 

Hansen test (Prob > chi2 )   0.994 

 

Table (6.4.7) Continues 

Dependent variable: DA two-step diff-

GMM 

one-step sys-

GMM 

Two-Step sys-

GMM 

L1.DA -0.154 0.127** 0.134* 
 (-1.500) (2.250) (1.920) 

DCA 0.079* 0.018 0.020 
 (1.960) (0.650) (0.640) 

DEXP -5.006*** -2.173** -2.146* 
 (-3.390) (-2.270) (-1.970) 

DGLPS -1.315 -0.194 -0.208 
 (-1.620) (-0.330) (-0.310) 

DCOGS -0.765*** -0.648*** -0.648*** 
 (-3.260) (-4.400) (-3.820) 

DFFO 4.2E-4** 3.1E-4*** 1.8E-4*** 
 (2.080) (5.300) (4.490) 

L1.DLA -0.021 0.035 0.037 
 (-0.710) (1.660) (1.410) 

L1.DEXP 0.279 2.073** 2.050 
 (0.130) (2.020) (1.520) 

L1.DGLPS 1.397 0.895** 0.645 
 (1.250) (2.850) (1.770) 

L1.DREV 0.159 0.022 0.038 
 (0.840) (0.260) (0.400) 

L1.DCOGS -0.121 0.051 0.055 
 (-0.530) (0.480) (0.500) 

L1.DFFO -8.3E-5 2.7E-5 4.2E-5 
 (-0.330) (0.270) (0.430) 

DGFC -0.003 -0.003 -0.002 
 (-0.390) (-0.320) (-0.200) 

LR -0.051 0.013 0.020 
 (-1.170) (0.600) (0.830) 

TA 4.1E-6 -8.3E-5 -6.2E-6 
 (0.500) (-0.150) (-0.060) 

SG -8,2E-5 -1.5E-4* -4.2E-4* 
 (-0.250) (-1.860) (-1.930) 

GIC 3.2E-5 1.3E-4** 2.4E-4* 
 (0.640) (2.820) (2.280) 

POR -7.3E-5 6.3E-6 2.8E-5 
 (-0.840) (-0.200) (-0.100) 

office -- 0.007 0.003 
 (omitted) (0.490) (0.270) 
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retail -- -0.005 -0.006 
 (omitted) (-0.370) (-0.420) 

residential -- -0.007 -0.006 
 (omitted) (-0.530) (-0.500) 

hospital -- -0.006 -0.006 
 (omitted) (-0.390) (-0.370) 

industry -- -0.009 -0.014 
 (omitted) (-0.560) (-0.870) 

time 0.003 0.002 0.001 
 (0.900) (0.910) (0.560) 

_cons  -0.018 -0.015 
 (0.000) (-1.090) (-0.770) 

Number of obs 83 176 176 

Number of groups 53 87 87 

Prob > F(chi2) 0.000 0.000 0.000 

Adj R-squared    

Prob > F (individual 

effect test) 

   

Z for Arellano-Bond test 

AR(1) 

0.178 0.009 0.043 

Z for Arellano-Bond test 

AR(2) 

0.369 0.141 0.118 

Sargan test(Prob > chi2 ) 0.023 0.000 0.000 

Hansen test (Prob > chi2 ) 0.994 0.985 0.985 

***Significant at 1% level 

**Significant at 5% level 

*Significant at 10% level 

 

The regression results of the model (6.4.2) in Table 6.4.7 indicates that the problem of 

individual effect is not significant at the 5% level. Thus, the coefficients in the OLS 

estimator are seriously inflated. Good GMM estimations of coefficients should be close 

to the coefficients of the OLS estimator. The results of an Arellano-Bond test, Sargan 

test, and Hansen test indicate that the problems of autocorrelation and over-

identification do not affect the estimation for GMM estimators.  

 

A good estimation of the coefficient of “L1.DA” in the GMM estimators should be 

within the range from 0.280 (OLS) to -0.025 (fixed). Most of the four estimated 

coefficients of “L1.DA” in GMM are within this range, the exception being the 

estimation of the two-step difference GMM (-0.154). In these four coefficients, only 

the coefficient in the one-step system GMM is significant at the 5% level and within 
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the reasonable range, so it is used for interpretation. According to the one-step system 

GMM estimator, discretionary accrual is positively correlated with that in the last 

accounting period, and this result rejects hypothesis H1.4.3 in Chapter 2. Possible 

explanation is that the previous research concerning accrual reversal effect is based on 

a sample of listed firms that are suspected to have engaged in earnings manipulation 

EM activities. However, REITs are motivated by other factors to engage in EM. Thus, 

the accrual reversal effects assumption may not hold for REITs. Table 6.4.8 presents 

the estimation results for the model (6.4.3) investigating the persistence of Real EM 

based on general expense manipulation and its trade-off with other EM measurements. 

 

Table 6.4.8. Estimation results for model (6.4.3) 

Dependent variable: LnabsDEXP OLS Fixed One-step Diff-GMM 

L1.lnDEXP 0.406*** -0.141 -0.148 
 (5.240) (-1.250) (-2.610) 

lnDA 0.029 -0.007 0.096 
 (0.360) (-0.060) (0.880) 

L1.lnDA 0.040 -0.040 0.034 
 (0.460) (-0.320) (0.270) 

lnGLPS 0.101 -0.038 -0.064 
 (0.920) (-0.250) (-0.720) 

L1.lnGLPS 0.076 -0.095 -0.051 
 (0.870) (-0.770) (-0.520) 

lnDCA 0.038 -0.134 -0.160** 
 (0.470) (-1.180) (-2.770) 

L1.lnDCA 0.037 0.020 -0.026 
 (0.470) (0.200) (-0.200) 

lnDLA 0.092 0.015 -0.023 
 (1.070) (0.110) (-0.240) 

L1.lnDLA -0.026 -0.070 -0.094 
 (-0.330) (-0.700) (-0.640) 

lnDREV -0.162 -0.302 -0.455 
 (-0.860) (-0.940) (-1.840) 

L1.lnDREV 0.033 -0.748* -0.772** 
 (0.170) (-1.920) (-2.350) 

lnCOGS 0.028 -0.018 0.026 
 (0.280) (-0.130) (0.320) 

L1.lnCOGS -0.020 0.071 0.102 
 (-0.200) (0.410) (0.710) 

lnDFFO -0.002 0.125 0.067 
 (-0.070) (1.390) (1.220) 
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L1.lnDFFO 0.017 0.152 0.095** 
 (0.590) (1.850) (2.140) 

DGFC -0.707 -0.405 -0.283 
 (-1.580) (-0.760) (-0.490) 

LR 0.601 -3.691 -3.051 
 (1.030) (-1.650) (-1.540) 

TA -6.3E-6 3.1E-6 5.2E-5 
 (-0.340) (1.870) (2.260) 

SG 0.001 -0.002 -0.001 
 (0.900) (-1.280) (-1.130) 

GIC 0.001 -0.001 -0.001 
 (0.990) (-0.720) (-1.400) 

ROA -1.301 -5.527 -6.068 
 (-0.640) (-0.940) (-1.280) 

POR -0.078** 0.004 -0.002 
 (-2.770) (0.100) (-0.040) 

office 0.291 -- -- 
 (0.600) (omitted) (omitted) 

retail 0.148 -- -- 
 (0.330) (omitted) (omitted) 

residential 0.238 -- -- 
 (0.510) (omitted) (omitted) 

hospital -0.282 -- -- 
 (-0.670) (omitted) (omitted) 

industry 0.463 --  

 (0.840) (0.000) (0.000) 

time 0.032 -0.243** -0.214 
 (0.420) (-2.150) (-1.860) 

_cons -1.928 -4.138  

 (-1.380) (-1.670) (0.000) 

Number of obs 176 176 83 

Number of groups  87 53 

Prob > F(chi2) 0.000 0.140 0.000 

Adj R-squared 0.194 0.008  

Prob > F (individual effect test)  0.018  

Z for Arellano-Bond test AR(1)   0.183 

Z for Arellano-Bond test AR(2)   0.122 

Sargan test(Prob > chi2 )   0.045 

Hansen test (Prob > chi2 )   0.993 

 

Table (6.4.8) Continues 

Dependent variable: LnabsEXP Two-step Diff-

GMM 

One-step 

Sys-GMM 

Two-step 

Sys-GMM 

L1.lnDEXP -0.160 0.268*** 0.254** 
 (-1.210) (3.490) (2.680) 
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lnDA 0.013 0.031 0.013 
 (0.060) (0.370) (0.230) 

L1.lnDA -0.024 0.082 0.098 
 (-0.130) (0.960) (1.050) 

lnGLPS 0.006 0.064 0.053 
 (0.050) (0.660) (0.490) 

L1.lnGLPS -0.044 0.093 0.075 
 (-0.480) (1.110) (0.870) 

lnDCA -0.135* 0.028 0.030 
 (-1.910) (0.470) (0.490) 

L1.lnDCA -0.001 0.065 0.048 
 (-0.010) (0.990) (0.600) 

lnDLA -0.002 0.084 0.080 
 (-0.020) (1.140) (1.200) 

L1.lnDLA -0.073 -0.013 0.007 
 (-0.480) (-0.240) (0.180) 

lnDREV -0.390 -0.111 -0.095 
 (-1.240) (-0.830) (-0.610) 

L1.lnDREV -0.911 -0.007 0.084 
 (-1.460) (-0.040) (0.450) 

lnCOGS 0.097 0.028 0.024 
 (0.680) (0.380) (0.260) 

L1.lnCOGS 0.097 -0.034 -0.017 
 (0.410) (-0.320) (-0.190) 

lnDFFO 0.099 -0.010 -0.018 
 (1.470) (-0.750) (-1.260) 

L1.lnDFFO 0.115 0.016 0.001 
 (1.880) (0.850) (0.060) 

DGFC -0.400 -0.690 -0.351 
 (-0.470) (-1.680) (-0.870) 

LR -2.208 0.758 0.542 
 (-1.030) (1.440) (0.960) 

TA 3.2E-6 -8.2E-5 -3.2E-6 
 (1.780) (-0.420) (-0.360) 

SG -0.001 0.001 0.001 
 (-0.920) (1.490) (1.310) 

GIC -0.001 0.001 4.3E-4 
 (-1.080) (1.650) (1.140) 

ROA -2.267 -1.102 -0.385 
 (-0.400) (-0.550) (-0.170) 

POR 0.004 -0.082 -0.050 
 (0.080) (-3.680) (-1.950) 

office -- 0.366 0.335 
 (omitted) (0.820) (0.750) 

retail -- 0.233 0.340 
 (omitted) (0.620) (0.780) 
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residential -- 0.301 0.350 
 (omitted) (0.740) (0.750) 

hospital -- -0.167 -0.296 
 (omitted) (-0.510) (-0.610) 

industry  0.549 0.512 
 (0.000) (1.360) (1.190) 

time -0.162 0.020 -0.026 
 (-1.360) (0.260) (-0.310) 

_cons  -2.704** -2.519 
 (0.000) (-2.060) (-1.680) 

Number of obs 83 176 176 

Number of groups 53 87 87 

Prob > F(chi2) 0.000 0.000 0.000 

Adj R-squared    

Prob > F (individual effect test)    

Z for Arellano-Bond test AR(1) 0.263 0.151 0.194 

Z for Arellano-Bond test AR(2) 0.359 0.118 0.195 

Sargan test(Prob > chi2 ) 0.045 0.000 0.000 

Hansen test (Prob > chi2 ) 0.993 1.000 1.000 

***Significant at 1% level 

**Significant at 5% level 

*Significant at 10% level 

 

The regression results of a model (6.4.3) summarized in Table 6.4.8 show that there are 

176 observations in tests with OLS, Fixed effect, one step system GMM and two-step 

system GMM estimators. 83 observations are used by one-step difference GMM and 

two-step difference GMM estimators. The individual effect test result indicates that the 

problem of individual effect occurs at a 5% significance level, suggesting that the 

coefficients in the OLS estimator are inflated. The results of an Arellano-Bond test, 

Sargan test, and Hansen test indicate that problems of autocorrelation and over-

identification do not exist in the estimation using GMM estimators.  

 

As Table 6.4.8 shows, a good estimation of the coefficient for “L1.lnDEXP” should be 

within the range from 0.406 (OLS) to -0.141 (Fixed). The coefficients of “L1.lnDEXP” 

in the one-step system GMM and two-step system GMM are within this range and 

significant at the 1% and 5% level respectively. Therefore, they are used for 

interpretation. The selected coefficients are both positive, indicating that the magnitude 
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of using Real EM based on expenditure manipulation is positively correlated with itself 

in the last accounting period. This result is consistent with hypothesis H1.4.5 developed 

in Chapter 2. It implies that the magnitude of using Real EM based on general expense 

manipulation is not constrained by itself in the last accounting period. The constraining 

effect that has been documented for Accrual EM in the literature does not hold for Real 

EM based on general expense manipulation.  

 

The coefficients of “L1.lnDA” in the OLS, fixed effect, and GMM estimators are all 

not significant indicating that the magnitude of using Accrual EM in the past does not 

significantly influence Real EM based on general expense manipulation. This finding 

does not support hypothesis H1.4.4 in Chapter 2. REITs may use other Real EM 

approaches, rather than general expense manipulation, to make up the reduction of 

Accrual EM in this period if the Accrual EM approaches in the last accounting period 

are used too much. Furthermore, Table 6.4.9 presents the estimation of persistence for 

Real EM based on property transaction. 

 

Table 6.4.9. Estimation results for model (6.4.4) 

Dependent variable: 

LnabsGLPS 

OLS Fixed One-step Diff-

GMM 

L1.lnGLPS 0.373*** 0.084 0.013 

 (6.380) (0.850) (0.100) 

lnDA -0.033 0.015 0.115 

 (-0.550) (0.160) (1.010) 

L1.lnDA 0.160** 0.034*** 0.331** 

 (2.520) (3.570) (2.680) 

lnDCA -0.064 -0.204** -0.237** 

 (-1.060) (-2.310) (-2.490) 

L1.lnDCA 0.119** 0.042 -0.032 

 (2.070) (0.510) (-0.600) 

lnDLA -0.097 -0.191 -0.208 

 (-1.510) (-1.820) (-1.750) 

L1.lnDLA 0.072 0.117 0.136 

 (1.230) (1.470) (1.800) 

lnDEXP 0.057 -0.025 -0.043 

 (0.920) (-0.250) (-0.760) 

L1.lnDEXP -0.022 -0.067 -0.045 

 (-0.350) (-0.730) (-0.580) 
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lnDREV 0.333** -0.123 -0.361 

 (2.400) (-0.470) (-1.760) 

L1.lnDREV -0.149 -0.218 -0.617** 

 (-1.030) (-0.680) (-2.060) 

lnDCOGS 0.019 0.034 0.026 

 (0.260) (0.290) (0.410) 

L1.lnDCOGS 0.053 0.234 0.267 

 (0.710) (1.690) (1.420) 

lnDFFO -0.030 -0.099 -0.024 

 (-1.320) (-1.370) (-0.350) 

L1.lnDFFO -0.017 -0.052 0.009 

 (-0.810) (-0.770) (0.150) 

DGFC 0.029 0.248 0.130 

 (0.090) (0.580) (0.450) 

LR -1.330*** -4.819** -3.596** 

 (-3.130) (-2.780) (-2.620) 

TA 4.2E-6 -7.3E-7 -3.2E-7 

 (1.620) (-0.540) (-0.170) 

SG -5.1E-5 -0.001 -0.001 

 (-0.590) (-0.420) (-1.060) 

GIC -8.3E-5 -0.001 -0.001* 

 (-0.710) (-0.700) (-1.920) 

ROA 3.518** 3.570 0.831 

 (2.350) (0.760) (0.300) 

POR 0.028 -0.015 -0.029 

 (1.270) (-0.500) (-1.620) 

office -0.316   

 (-0.870) (omitted) (omitted) 

retail -0.002   

 (-0.010) (omitted) (omitted) 

residential -0.050   

 (-0.140) (omitted) (omitted) 

hospital 0.087   

 (0.280) (omitted) (omitted) 

industry -0.111   

 (-0.270) (omitted) (omitted) 

time -0.016 -0.099 -0.287*** 

 (-0.290) (-1.070) (-2.950) 

_cons -1.591 -1.704  

 (-1.520) (-0.840) (0.000) 

Number of obs 176 176 83 

Number of groups  87 53 

Prob > F(chi2) 0.000 0.000 0.000 

Adj R-squared 0.474 0.151  

Prob > F (individual effect test)  0.107  

Z for Arellano-Bond test AR(1)   0.035 
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Z for Arellano-Bond test AR(2)   0.143 

Sargan test(Prob > chi2 )   0.010 

Hansen test (Prob > chi2 )   1.000 

 

Table (6.4.9) Continues 

Dependent variable: 

LnabsGLPS 

Two-step Diff-

GMM 

One-step Sys-

GMM 

Two-step Sys-

GMM 

L1.lnGLPS 0.103 0.371*** 0.346*** 
 (0.900) (4.950) (3.140) 

lnDA 0.165 -0.037 -0.032 
 (1.520) (-0.690) (-0.510) 

L1.lnDA 0.324*** 0.159** 0.148* 
 (3.070) (2.340) (1.910) 

lnDCA -0.189 -0.067 -0.055 
 (-1.030) (-1.140) (-1.140) 

L1.lnDCA 0.038 0.116 0.079 
 (0.310) (1.490) (1.010) 

lnDLA -0.184 -0.080 -0.087 
 (-1.280) (-1.270) (-1.480) 

L1.lnDLA 0.133 0.085 0.116 
 (1.120) (1.640) (1.660) 

lnDEXP 0.022 0.056 0.025 
 (0.210) (1.080) (0.420) 

L1.lnDEXP -0.018 -0.024 -0.015 
 (-0.140) (-0.420) (-0.290) 

lnDREV -0.555 0.332 0.346** 
 (-1.520) (3.140) (2.350) 

L1.lnDREV -0.342 -0.144 -0.124 
 (-1.020) (-1.260) (-0.800) 

lnDCOGS -0.006 0.018 0.021 
 (-0.060) (0.310) (0.300) 

L1.lnDCOGS 0.223 0.048 0.087 
 (1.540) (0.530) (0.830) 

lnDFFO -0.076 -0.031** -0.030 
 (-1.040) (-2.290) (-1.620) 

L1.lnDFFO -0.036 -0.019 -0.006 
 (-0.540) (-0.800) (-0.180) 

DGFC 0.165 0.022 -0.059 
 (0.560) (0.090) (-0.190) 

LR -2.346 -1.353*** -1.378** 
 (-1.080) (-3.390) (-2.510) 

TA 5.2E-6 4.5E-5** 1.4E-4** 
 (0.070) (2.520) (2.040) 

SG -8.3E-5 -4.2E-5 -7.2E-5 
 (-0.380) (-0.810) (-0.570) 

GIC -0.001 -0.001 -6.1E-5 
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 (-1.160) (-1.010) (-1.700) 

ROA 4.226 3.566 3.051 
 (0.620) (3.200) (1.600) 

POR -0.025 0.027 0.018 
 (-1.210) (1.270) (0.680) 

office  -0.313 -0.324 
 (omitted) (-1.000) (-0.660) 

retail  0.004 -0.030 
 (omitted) (0.010) (-0.060) 

residential  -0.051 -0.132 
 (omitted) (-0.180) (-0.300) 

hospital  0.088 0.041 
 (omitted) (0.430) (0.110) 

industry  -0.117 -0.083 
 (omitted) (-0.320) (-0.170) 

time -0.183 -0.017 -0.028 
 (-1.450) (-0.450) (-0.430) 

_cons  -1.567 -1.178 
 (0.000) (-1.790) (-0.880) 

Number of obs 83 176 176 

Number of groups 53 87 87 

Prob > F(chi2) 0.000 0.000 0.000 

Adj R-squared    

Prob > F (individual effect 

test) 

   

Z for Arellano-Bond test 

AR(1) 

0.074 0.035 0.103 

Z for Arellano-Bond test 

AR(2) 

0.408 0.249 0.264 

Sargan test(Prob > chi2 ) 0.010 0.000 0.000 

Hansen test (Prob > chi2 ) 1.000 1.000 1.000 

***Significant at 1% level 

**Significant at 5% level 

*Significant at 10% level 

 

Table 6.4.9 shows that 176 observations are used by the OLS, Fixed effect, one-step 

system GMM and two-step system GMM estimators. 83 observations are used by the 

one-step difference GMM and two-step difference GMM estimators. The individual 

effect test result indicates that the problem of individual effect is not significant. The 

good estimations of coefficients for the independent variables in GMM estimators 

should be close to the coefficients estimated by the OLS model. The results of an 
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Arellano-Bond test indicate the autocorrelation problem is handled by the GMM 

estimator, and Hansen tests indicate that the problem over-identification does not exist.  

 

The estimation results show that a well-estimated coefficient of independent variable 

“L1.lnGLPS” should be within a range from 0.373 (OLS) to 0.084 (Fixed effect). The 

estimated coefficients of “L1.lnGLPS” in the one-step and two-step system GMM are 

both at a 1% significance level and are all positive and close to the coefficient estimated 

by the OLS model. Thus, the estimated coefficients of “L1.lnGLPS” in system GMM 

should be used for interpretation. The magnitude of using Real EM approaches through 

discretionarily conducting property transactions is positively correlated with itself in 

the last accounting period. This result is consistent with hypothesis H 1.4.5 in Chapter 

2, and it indicates that the magnitude of using Real EM based on discretionarily 

conducting property transactions is not constrained by the magnitude of using Real EM 

in the last accounting period. 

 

A good estimation of the coefficient of the independent variable “L1.lnDA” should be 

located within the range from 0.16 (OLS) to 0.034 (Fixed). The estimated coefficients 

in system GMM are positive at a 5% significance level and are within the reasonable 

range. Therefore, the magnitude of using Real EM approaches through property 

transactions is positively correlated with the magnitude of using Accrual EM in the last 

accounting period. Thus, hypothesis H1.4.4 in Chapter 2 is supported. This finding 

implies that REITs will tend to rely on more Real EM activities through the control of 

property transactions, to make up the reduction of Accrual EM in the current period, if 

they have been engaged in substantial Accrual EM activities in the previous accounting 

period. Table 6.4.10 following presents the estimation results concerning the 

persistence for Real EM based on controlling revenue. 

 

 

Table 6.4.10. Estimation results for model (6.4.5) 

Dependent variable: OLS Fixed one-step diff-
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LnabsREV GMM 

L1.lnDREV 0.756*** -0.203 -0.404** 
 (13.140) (-1.350) (-2.750) 

lnDA 0.057 0.002 0.071 
 (1.620) (0.040) (2.550) 

L1.lnDA -0.012 0.092* 0.108** 
 (-0.300) (1.960) (2.380) 

lnDCA 0.039 0.025 -0.016 
 (1.100) (0.570) (-0.540) 

L1.lnDCA -0.065* 0.033 0.017 
 (-1.930) (0.830) (0.560) 

lnDLA 0.023 -0.071 -0.098*** 
 (0.620) (-1.410) (-3.720) 

L1.lnDLA 0.003 0.005 -0.031 
 (0.090) (0.130) (-1.430) 

lnDEXP -0.031 -0.044 -0.047 
 (-0.860) (-0.940) (-1.340) 

L1.lnDEXP 0.019 -0.036 0.038 
 (0.510) (-0.840) (0.050) 

lnDGLPS 0.113** -0.027 -0.057 
 (2.400) (-0.470) (-1.640) 

L1.lnDGLPS -0.024 0.003 -0.018 
 (-0.640) (0.060) (-0.430) 

lnDCOGS -0.017 -0.013 -0.036 
 (-0.400) (-0.240) (-1.270) 

L1.lnDCOGS -0.034 0.076 0.036** 
 (-0.770) (1.150) (2.050) 

lnDFFO -0.003 -0.031 -0.003 
 (-0.210) (-0.910) (-0.110) 

L1.lnDFFO -0.007 -0.018 0.023 
 (-0.560) (-0.560) (0.150) 

DGFC 0.102 0.042 -0.085 
 (0.520) (0.210) (-0.780) 

LR 0.114 -1.535 -1.462** 
 (0.450) (-1.810) (-2.080) 

TA 2.5E-5 1.5E-5 8.4E-6 
 (0.520) (0.210) (0.140) 

SG 0.001 -0.001 -0.001 
 (1.220) (-1.580) (-1.390) 

GIC 5.3E-6 -7.2E-6 -3.2E-6 
 (0.460) (-0.200) (-0.930) 

ROA 1.005 3.076 2.094 
 (1.130) (1.390) (0.790) 

POR -0.019 -0.004 -0.012 
 (-1.520) (-0.250) (-1.400) 

office 0.462**   
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 (2.210) (omitted) (omitted) 

retail 0.329   
 (1.700) (omitted) (omitted) 

residential 0.268   
 (1.320) (omitted) (omitted) 

hospital 0.259   
 (1.420) (omitted) (omitted) 

industry 0.271   
 (1.130) (omitted) (omitted) 

time 0.021 -0.008 -0.012 
 (0.640) (-0.190) (-0.290) 

_cons -1.159* -2.916***  

 (-1.910) (-3.260) (0.000) 

Number of obs 176 176 83 

Number of groups  87 53 

Prob > F(chi2) 0.000 0.522 0.000 

Adj R-squared 0.573 0.0593  

Prob > F (individual effect 

test) 

 0.0001  

Z for Arellano-Bond test 

AR(1) 

  0.042 

Z for Arellano-Bond test 

AR(2) 

  0.391 

Sargan test(Prob > chi2 )   0.001 

Hansen test (Prob > chi2 )   1.000 

 

Table (6.4.10) Continues 

Dependent variable: 

LnabsREV 

two-step diff-

GMM 

one-step sys-

GMM 

two-step  

  sys-GMM 

L1.lnDREV -0.458** 0.753*** 0.697*** 
 (-2.410) (16.090) (6.220) 

lnDA 0.057 0.057 0.056 
 (1.080) (1.720) (1.580) 

L1.lnDA 0.104** -0.010 -0.010 
 (2.470) (-0.250) (-0.230) 

lnDCA 0.013 0.047 0.043 
 (0.300) (1.310) (1.200) 

L1.lnDCA 0.042 -0.057 -0.049 
 (0.870) (-1.800) (-1.760) 

lnDLA -0.108** 0.018 0.025 
 (-2.710) (0.440) (0.580) 

L1.lnDLA -0.021 0.001 -0.020 
 (-0.650) (0.030) (-0.440) 

lnDEXP -0.036 -0.030 -0.026 
 (-1.200) (-1.080) (-0.980) 

L1.lnDEXP -0.023 0.019 0.013 
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 (-0.480) (0.540) (0.340) 

lnDGLPS -0.080 0.113** 0.115*** 
 (-1.050) (2.640) (3.500) 

L1.lnDGLPS -0.003 -0.024 -0.032 
 (-0.060) (-0.630) (-0.830) 

lnDCOGS -0.039 -0.018 -0.018 
 (-1.470) (-0.580) (-0.500) 

L1.lnDCOGS 0.089 -0.033 -0.029 
 (1.840) (-0.880) (-0.630) 

lnDFFO 0.008 -0.003 0.002 
 (0.340) (-0.290) (0.310) 

L1.lnDFFO 0.014 -0.007 -0.010 
 (0.580) (-0.890) (-0.940) 

DGFC 0.050 0.110 0.128 
 (0.290) (0.530) (0.640) 

LR -1.389 0.112 0.058 
 (-1.610) (0.540) (0.280) 

TA 4.1E-5 7.3E-6 3.2E-5 
 (0.360) (1.230) (0.850) 

SG -8.2E-4 0.001** 4.3E-4 
 (-0.570) (2.050) (1.250) 

GIC -9.3E-5 4.3E-5 6.4E-5 
 (-0.760) (0.910) (0.330) 

ROA 5.287** 1.049 1.003 
 (2.430) (1.110) (0.940) 

POR -0.003 -0.019 -0.014 
 (-0.200) (-1.550) (-1.180) 

office  0.462 0.393 
 (omitted) (1.680) (1.560) 

retail  0.332 0.260 
 (omitted) (1.280) (1.080) 

residential  0.274 0.198 
 (omitted) (0.980) (0.690) 

hospital  0.263 0.221 
 (omitted) (1.290) (1.140) 

industry  0.275 0.331 
 (omitted) (0.810) (1.000) 

time -0.027 0.020 0.020 
 (-0.460) (0.650) (0.520) 

_cons  -1.128 -1.240 
 (0.000) (-1.570) (-1.530) 

Number of obs 83 176 176 

Number of groups 53 87 87 

Prob > F(chi2) 0.000 0.000 0.000 

Adj R-squared    

Prob > F (individual effect    
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test) 

Z for Arellano-Bond test 

AR(1) 

0.299 0.183 0.227 

Z for Arellano-Bond test 

AR(2) 

0.584 0.201 0.264 

Sargan test(Prob > chi2 ) 0.001 0.000 0.000 

Hansen test (Prob > chi2 ) 1.000 1.000 1.000 

***Significant at 1% level 

**Significant at 5% level 

*Significant at 10% level 

 

Table 6.4.10 shows that 176 observations are used by OLS, Fixed effect, one step 

system GMM and two-step system GMM estimators. 83 observations are used by one-

step difference GMM and two-step difference GMM estimators. The individual effect 

test result indicates that the problem of individual effect is significant, indicating that 

the coefficients in the OLS estimator are inflated. The F test and R-squared statistics 

for the fixed effect model indicate that the explanatory power of model (6.4.5) using 

the fixed effect estimator is low. The coefficients in the model (6.4.5) estimated by the 

fixed effect estimator cannot be trusted, and the lower bound for a well-estimated 

coefficient cannot be identified. Finally, the results of an Arellano-Bond test and a 

Hansen test indicate the autocorrelation and over-identification problems do not exist.  

  

According to the model (6.4.5), the estimated coefficients of “L1.lnDREV” in system 

GMM estimators are positive at a 1% significance level and within the reasonable range 

between 0.756 (OLS) and -0.203 (Fixed effect), and they are therefore used for 

interpretation. The magnitude of using Real EM approaches through controlling 

property-related income is positively correlated with that in the previous accounting 

period, which is consistent with hypothesis H 1.4.5 in Chapter 2. This finding implies 

that the magnitude of using Real EM based on revenue controlling is not constrained 

by itself in the previous accounting period. 

 

Estimated coefficients of “L1.lnDA” in the OLS estimator are not significant, and the 

higher bound of the reasonable range for a good estimation of the coefficient for 
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“L1.lnDA” cannot be identified. The lower bound of the range be estimated by the fixed 

effect estimator cannot be identified, because the F test and R-squared statistics for the 

fixed effect estimator model are too low. The reasonable range for a good estimation of 

the coefficient of the variable “L1.lnDA” cannot be identified. However, the estimated 

coefficients using one-step and two-step system GMM estimators are all positive at a 

5% significance level, indicating that the magnitude of Real EM based on revenue 

controlling should be positively correlated with the magnitude of using Accrual EM in 

the last accounting period. This finding supports hypothesis H.1.4.4 in Chapter 2. It 

indicates that REITs are very likely to use Real EM based on revenue controlling to 

make up the reduction of the magnitude of use of Accrual EM in the current accounting 

period if the Accrual EM approaches are over-used in the previous accounting period. 

Table 6.4.11 presents the estimation of EM persistence for abnormal COGS, which is 

the other measurement of Real EM based on property operational income manipulation. 

 

Table 6.4.11. Estimation results for model (6.4.6) 

Dependent variable: 

LnabsCOGS 

OLS Fixed one-step diff-

GMM 

L1.lnDCOGS 0.363*** -0.133 -0.155 
 (4.670) (-0.890) (-1.120) 

lnDA 0.133* 0.250** 0.218* 
 (1.990) (2.570) (1.850) 

L1.lnDA 0.067 0.143 0.125 
 (0.930) (1.330) (1.460) 

lnDCA 0.093 0.078 0.074 
 (1.380) (0.800) (0.730) 

L1.lnDCA 0.050 0.115 0.142 
 (0.770) (1.300) (1.390) 

lnDLA 0.097 0.108 0.091 
 (1.350) (0.940) (0.760) 

L1.lnDLA -0.028 -0.052 -0.075 
 (-0.430) (-0.600) (-0.650) 

lnDEXP 0.019 -0.013 0.026 
 (0.280) (-0.130) (0.360) 

L1.lnDEXP -0.069 -0.072 -0.037 
 (-0.990) (-0.740) (-0.670) 

lnDGLPS 0.024 0.038 0.033 
 (0.260) (0.290) (0.410) 

L1.lnDGLPS 0.088 0.060 0.051 
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 (1.210) (0.560) (0.510) 

lnDREV -0.064 -0.066 -0.286 
 (-0.400) (-0.240) (-1.400) 

L1.lnDREV 0.081 -0.182 -0.315 
 (0.500) (-0.530) (-0.840) 

lnDFFO -0.023 0.105 0.122 
 (-0.910) (1.360) (1.320) 

L1.lnDFFO -0.008 0.090 0.103 
 (-0.340) (1.260) (1.150) 

DGFC 0.409 0.448 0.254 
 (1.090) (0.990) (0.860) 

LR -0.186 1.982 1.219 
 (-0.380) (1.020) (0.600) 

TA -8.3E-5 6.2E-6 1.2E-5 
 (-1.930) (0.600) (0.710) 

SG 0.001 -0.001 -0.001 
 (1.020) (-0.840) (-0.880) 

GIC 6.3E-6 -0.001 -0.001 
 (0.550) (-0.780) (-0.860) 

ROA 2.787 -7.338 5.980 
 (1.650) (-1.470) (-1.510) 

POR -0.016 0.010 -0.005 
 (-0.670) (0.310) (-0.250) 

office 0.197   
 (0.490) (omitted) (omitted) 

retail -0.006   
 (-0.020) (omitted) (omitted) 

residential -0.457   
 (-1.180) (omitted) (omitted) 

hospital 0.143   
 (0.410) (omitted) (omitted) 

industry -0.144   
 (-0.310) (omitted) (omitted) 

time -0.125** -0.217** -0.174 
 (-2.010) (-2.240) (-1.380) 

_cons -0.144 -0.080  

 (-0.120) (-0.040) (0.000) 

Number of obs 176 176 83 

Number of groups  87 53 

Prob > F(chi2) 0.000 1.190 0.000 

Adj R-squared 0.470 0.283  

Prob > F (individual effect 

test) 

 0.027  

Z for Arellano-Bond test 

AR(1) 

  0.199 

Z for Arellano-Bond test   0.259 
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AR(2) 

Sargan test(Prob > chi2 )   0.008 

Hansen test (Prob > chi2 )   0.999 

 

Table (6.4.11) Continues 

Dependent variable: 

LnabsCOGS 

two-step diff-

GMM 

one-step sys-

GMM 

two-step sys-

GMM 

L1.lnDCOGS -0.242 0.323*** 0.363*** 
 (-1.450) (3.940) (3.110) 

lnDA 0.171 0.185** 0.186** 
 (1.270) (2.870) (2.660) 

L1.lnDA 0.133 0.136** 0.109 
 (1.290) (2.160) (1.720) 

lnDCA 0.131 0.087 0.105 
 (1.170) (1.430) (1.330) 

L1.lnDCA 0.203 0.049 0.045 
 (1.290) (0.890) (0.630) 

lnDLA 0.064 0.104 0.119 
 (0.370) (1.360) (1.190) 

L1.lnDLA -0.064 -0.013 0.012 
 (-0.550) (-0.220) (0.140) 

lnDEXP 0.042 0.017 0.015 
 (0.840) (0.340) (0.220) 

L1.lnDEXP -0.061 -0.071 -0.058 
 (-0.580) (-1.140) (-0.720) 

lnDGLPS -0.037 0.008 0.022 
 (-0.140) (0.110) (0.270) 

L1.lnDGLPS 0.041 0.089 0.076 
 (0.340) (1.450) (1.330) 

lnDREV -0.225 -0.082 -0.083 
 (-0.590) (-0.840) (-0.640) 

L1.lnDREV -0.020 0.117 0.195 
 (-0.060) (1.050) (1.360) 

lnDFFO 0.081 -0.027 -0.033 
 (0.800) (-1.430) (-1.370) 

L1.lnDFFO 0.058 -0.010 -0.021 
 (0.650) (-0.380) (-0.600) 

DGFC 0.531 0.552 0.431 
 (0.580) (1.860) (1.350) 

LR -1.085 -0.320 -0.602 
 (-0.270) (-0.680) (-0.950) 

TA 7.1E-6 -1.4E-4 -3.4E-5 
 (0.410) (-1.290) (-1.200) 

SG -0.001 0.001 0.001 
 (-0.460) (0.860) (0.690) 
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GIC -0.001 4.2E-5 2.8E-5 
 (-0.540) (0.260) (0.360) 

ROA -2.223 2.759** 3.453 
 (-0.320) (2.200) (1.730) 

POR -0.008 -0.014 -0.014 
 (-0.460) (-0.840) (-0.810) 

office  0.141 0.254 
 (omitted) (0.420) (0.580) 

retail  -0.068 0.146 
 (omitted) (-0.240) (0.410) 

residential  -0.497 -0.194 
 (omitted) (-1.220) (-0.420) 

hospital  0.092 0.086 
 (omitted) (0.360) (0.210) 

industry  -0.273 -0.094 
 (omitted) (-0.850) (-0.280) 

time -0.145 -0.150** -0.154 
 (-0.760) (-2.810) (-1.800) 

_cons  0.441 0.907 
 (0.000 (0.440) (0.480) 

Number of obs 83 176 176 

Number of groups 53 87 87 

Prob > F(chi2) 0.000 0.000 0.000 

Adj R-squared    

Prob > F (individual effect 

test) 

   

Z for Arellano-Bond test 

AR(1) 

0.487 0.205 0.236 

Z for Arellano-Bond test 

AR(2) 

0.305 0.324 0.343 

Sargan test(Prob > chi2 ) 0.008 0.000 0.000 

Hansen test (Prob > chi2 ) 0.999 1.000 1.000 

***Significant at 1% level 

**Significant at 5% level 

*Significant at 10% level 

 

Table 6.4.11 presents the estimation result of the model (5.1.6). The individual effect 

test result indicates that the problem of individual effect is significant and that the 

coefficients in the OLS estimator are inflated. The results of an Arellano-Bond test and 

a Hansen test suggest the autocorrelation and over-identification problems do not exist 

in the estimation using GMM estimators.   

 



252 
 

According to the estimation results, the coefficients of the independent variable 

“L1.lnDCOGS” in one-step and two-step system GMM estimators are within the 

reasonable range between 0.363 (OLS) and -0.133 (Fixed effect). The coefficients are 

both positive at the 1% significance level. The results prove that the magnitude of using 

Real EM approaches through controlling property operational cost should be positively 

correlated with itself in the previous accounting period. This finding is consistent with 

hypothesis H1.4.5 in Chapter 2. It also shows that the magnitude of using Real EM 

through controlling property operational cost is not constrained by itself in the last 

accounting period.  

 

The estimated coefficients of “L1.lnDA” in the OLS and Fixed effect estimators are not 

significant. Thus, the reasonable range for a good estimation of the coefficient of 

“L1.lnDA” cannot be identified. The estimated coefficient in the one-step GMM is 

positive at the 5% significance level, although this test result cannot be robustly 

checked by a reasonable range, which cannot be identified. The magnitude of using 

Real EM based on controlling property operational expense should be positively 

correlated with the magnitude of using Accrual EM in the last accounting period. This 

result supports hypothesis H1.4.4 developed in Chapter.2. It indicates that REITs are 

very likely to use Real EM based on controlling property operational expense to make 

up the reduction of the magnitude of using Accrual EM in the current accounting period 

if the Accrual EM approaches are over-used in the last accounting period. 

 

6.4.3 Summary and implications of interaction between EM by REITs 

The following Table 6.4.12 summarizes the above findings and compares these findings 

with the hypotheses H 1.4.1 to 1.4.5 developed in Chapter 2. 

 

Table 6.4.12. Summary of findings  

 abs(DAi,t) DAi,t abs(DEXPi,t) abs(GLPSi,t) abs(REVi,t) abs(COGSi,t) 

absDAi,t-1 H1.4.2: --- 

M (6.4.1): -- *** 

 H1.4.4:+ 

M(6.4.3):/ 

H1.4.4:+ 

M(6.4.4):+*** 

H1.4.4:+ 

M(6.4.5): +** 

H1.4.4:+ 

M(6.4.6):+** 
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absDEXPi,t-1 H1.4.1:+ 

M (6.4.1): / 

 H1.4.5: + 

M(6.4.3): +*** 

   

absGLPSi,t-1 H1.4.1:+ 

M(6.4.1): / 

  H1.4.5:+ 

M(6.4.4):+*** 

  

absREVi,t-1 H1.4.1:+ 

M(6.4.1): / 

   H1.4.5:+ 

M(6.4.5):+*** 

 

absCOGSi,t-1 H1.4.1:+ 

M(6.4.1): / 

    H1.4.5:+ 

M(6.4.6):+*** 

DAi,t-1  H1.4.3: -- 

M(6.4.2):+** 

     

***Significant at 1% level 

**Significant at 5% level 

*Significant at 10% level 

/Not significant 

 

As Table 6.4.12 shows, the empirical test based on the GMM estimator proves that the 

magnitude of using Accrual EM is significantly (at the 1% level) negatively correlated 

with the magnitude of accrual EM in the last accounting period. This research supports 

hypothesis H1.4.2 in that the magnitude of Accrual EM by REITs in the current period 

is constrained by the magnitude of Accrual EM in the previous period. This empirical 

research finds that the magnitudes of using Accrual EM approaches do not significantly 

influence the magnitudes of Real EM measurements in the previous accounting period. 

This finding is not consistent with Hypothesis H1.4.1, which states that REITs need to 

utilize Accrual EM approaches to make up for the unexpected outcome of using Real 

EM in the past (Zang, 2011). A possible reason for the conflict is that the empirical 

research of Zang (2011) is based on a sample made up of firms that are suspected to 

have engaged in earning-increasing EM. However, REITs are motivated to engage in 

EM by other factors, such as meeting various regulatory requirements. Moreover, the 

Real EM measurements used in the research of Zang (2011) are also different from the 

Real EM measurements of REITs in this research. Therefore, the EM behaviour of 

REITs should be different from the EM behaviour of other firms, which has been 

documented in the literature, confirming that the EM behaviour of REITs requires 

specific research.  

 

The estimation results for the model (6.4.2) provide significant (at the 5% level) 
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statistical evidence to prove that the value of discretionary accrual is positively 

correlated with itself in the previous accounting period. This finding contradicts with 

hypothesis H1.4.3 and the accrual reversal effect documented by Baber et al. (2011), 

Cheng and Warfield (2005) and Cohen et al. (2007). Possible explanation is that the 

previous research concerning the accrual reversal effect is based on a sample of listed 

firms that are suspected to have engaged in earnings manipulation EM activities. 

However, REITs are motivated by other factors to engage in EM. Thus, the accrual 

reversal effects assumption may not hold for REITs, and the Accrual EM strategy used 

by REITs should be different from the Accrual EM strategy of other listed firms. 

 

The estimation results of models (6.4.3) to (6.4.6) provide significant (at the 1% level) 

statistical evidence to prove that the magnitudes of use of all Real EM measurements 

are positively correlated with themselves in the previous accounting period. These 

results are consistent with hypothesis 1.4.5. The findings imply that the magnitude of 

the use of Real EM by REITs is not constrained by the magnitude of using Real EM in 

the last accounting period. The magnitude of using Real EM in the previous period will 

induce REITs to engage in a greater magnitude of Real EM in the current period. This 

finding highlights that a REITs’ strategy of using Real EM is different from the strategy 

of using Accrual EM that the magnitude of the use of Accrual EM is constrained by the 

magnitude of the use of Accrual EM in the previous accounting period.   

 

The estimated models (6.4.3) to (6.4.6) also prove that the magnitudes of the use of 

most Real EM measurements, except abnormal general expense, are positively 

correlated with the magnitude of the use of Accrual EM in the last accounting period. 

The result of models (6.4.4) to (6.4.6) provides significant (at the least at the 5% level) 

statistical evidence to prove that a greater magnitude of the use of Accrual EM induces 

REITs to use a greater magnitude of Real EM based on conducting property transactions 

and controlling property operation income and expenditure at REITs' managers' 

discretion. These findings imply that if REITs have used too much Accrual EM in the 

last accounting period, they will reduce the magnitude of their use of Accrual EM in 



255 
 

the next accounting period and turn to using more Real EM to make up the gap. 

 

In conclusion, the estimated results prove that the estimated magnitude of Accrual EM 

by REITs is negatively correlated with itself in the previous accounting period. 

However, the magnitudes of the use of all Real EM by REITs are positively correlated 

with themselves in the last accounting period. The magnitudes of Real EM by REITs 

through discretionary property transaction and discretionarily controlling property 

operation income and expense are positively correlated with the magnitude of Accrual 

EM in the previous accounting period. These findings highlight the differences between 

the EM strategy of REITs and that of other listed firms, which has been documented 

within mainstream accounting literature. The following research in Chapter 7 will 

investigate if the REITs’ regulatory regime could be one of the reasons inducing REITs 

to employ an EM strategy that is different from the EM strategy used by other listed 

firms.       

 

6.5 Conclusion of tests for non-regulatory factors  

This chapter explores the non-regulatory influential factors for REITs’ use of EM by 

rigorously conducted empirical research. The empirical research in this chapter leads to 

the following main findings: Firstly, different property sectors generate different 

incentives for REITs to conduct various EM strategies. This finding emphasizes the 

connection between the features of a property portfolio and financial disclosure 

behaviour. It also demonstrates that the composition of the property portfolio influences 

the EM behaviour of REITs; a finding that is ignored by existing mainstream accounting 

literature. The second main finding is that stapled REITs are significantly different from 

unstapled REITs in terms of the magnitude of their use of EM. This finding 

demonstrates how a difference in managerial structure can influence the financial 

disclosure behaviour of REITs and the quality of their financial disclosure. It also 

implies that the EM incentive could be one of the explanations for the change of 

preference between stapled and unstapled structure. The third main finding is that the 
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2007 GFC significantly changed the EM behaviour of REITs and the way how other 

factors affect EM. The last main finding is that the EM persistence and trade-off of 

REITs are significantly different from those of other listed firms, and this difference 

cannot be explained by the existing accounting literature. This finding highlights the 

difference between REITs and other listed firms in terms of EM behaviour. It also 

indicates this difference is brought about by unique, influential factors such as a more 

restrictive REIT regulatory regime, which requires specific research. Finally, Chapter 7 

will identify the influence of regulatory factors on EM of REITs through incorporating 

these significant non-regulatory factors.   
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Chapter 7. Stage Three – Impact of Regulatory Factors on 

Earnings Management 

This chapter will investigate how the regulatory requirements of REIT regulatory 

regimes influence the EM used by REITs. The requirements of REIT regulatory regimes 

in this research refer to the regulatory requirements specifically imposed on listed 

corporations if they want to enter and maintain REIT status. These requirements 

regulate governance structure, income and asset composition and dividend pay-out and 

place restrictions on capital structure, real estate development and overseas investment 

(Block, 2011). Different countries have different requirements and restrictions in their 

REIT regulatory regimes, and these regimes have evolved over time (Newell and 

Sieraki, 2009). The requirements of REIT regulatory regimes in each market at the end 

of 2014 are summarized and compared in Table A.1 in the Appendix (EPRA, 2014).  

 

According to Table A.1 in the Appendix, although the specific requirements in REIT 

regimes vary across countries, REIT regimes in most countries place restrictions on the 

minimum dividend pay-out ratio. Thus, REITs in most countries need to distribute most 

of their profit as a dividend to shareholders to be qualified as transparent physical 

entities. Most of the REIT regimes have requirements for asset composition and income 

composition and restrict the business activities that REITs can conduct. Some REIT 

regimes, such as those of Hong Kong, Singapore, Belgium, The Netherlands, Malaysia 

and the U.K., have requirements for the leverage ratio. The existing literature has found 

that the regulatory environment has a significant impact on EM behaviour (Chan et al., 

2008; Cohen et al., 2007; Guenther, 1994; Jones, 1991; Perols, 2011). Therefore, the 

restrictive requirements of REIT regulatory regimes should influence the EM behaviour 

of REITs.  

 

The rest of this chapter is divided into three sections. Firstly, an empirical test is 
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conducted to research whether, and if so, how, the EM used by listed corporations is 

influenced by their conversion to REITs status. This test is based on a sample made up 

of U.K REITs and listed real estate corporations. In the next two sections, an 

investigation is carried out to explore how the incentives to comply with two 

requirements of REITs regulatory regimes influence the EM of REITs. These two 

requirements relate to leverage and the dividend pay-out. Other requirements, such as 

those related to development and income/asset composition are not investigated due to 

the unavailability of relevant data. 

 

7.1 EM and the choice of real estate investment entities  

This section investigates how the choice real estate investment entities make between 

establishing themselves as REITs or as listed real estate companies influences the 

magnitude of their use of EM. This research is based on the sample of U.K. REITs and 

listed real estate corporations. A conference paper based on this section has been 

reviewed and presented at the 2014 American Real Estate and Urban Economics 

Association’s annual International Conference in Reading, U.K. Findings of this section 

correspond to research question Q2.1 in Chapter 1 and hypotheses H2.1.1 to 2.1.4 in 

Chapter 2. Background information on the U.K REIT market has been presented in 

Chapter 4, and the EM measurements of U.K REITs have been estimated in Chapter 5. 

The following paragraphs justify the selection of the sample and variables, and further 

develop the empirical models from the baseline model (3.3.1) presented in Chapter 3. 

 

7.1.1 Sample and variables 

This research is conducted on the sample of all U.K REITs and listed real estate 

corporations from 2000 to 2013. The reason the U.K. REIT market is used is that the 

U.K REIT market was established in 2007, which is the middle of the whole time span 

(2000 to 2013) of the database. Therefore, the number of observations for listed real 

estate corporations that will be converted into REITs later is roughly equal to the 

number of initially-listed REITs. More importantly, the total number of listed real estate 
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corporations (including the corporations that are not converted into REITs later) is not 

significantly higher than the number of initially-listed REITs. Therefore, the U.K 

sample is suitable to be employed to conduct quantitative tests to investigate the impact 

of conversion of real estate entities to REITs on EM. The Table 7.1.1 below exhibits the 

time at which these REITs conversions happened.    

 

Table 7.1.1. Time of the U.K. REITs conversion 

Name Year listed corporation established Year converted to 

REIT 

BIG YELLOW PLC 2000 2007 

BRITISH LAND COMPANY 1856 2007 

INTU PROPERTIES 1980 2007 

DERWENT LONDON PLC 1984 2007 

GREAT PORTLAND 1997 2007 

HAMMERSON PLC 1942 2007 

HANSTEEN HLDGS 2006 2009 

HIGHCROFT INVESTMEN 1993 2008 

ITACARE CAPITAL 2006 2009 

LAND SECURITIES 1944 2007 

LOCAL SHOPPING REIT 2005 2007 

LONDONMETRIC PRO 2008 2009 

MCKAY SECURITIES PLC 1989 2009 

MUCKLOW (A & J) 1992 2007 

NEWRIVER RETAIL 2010 2010 

PRIMARY HEALTH PROP 1996 2007 

SEGRO PLC 1921 2009 

SHAFTESBURY PLC 1986 2007 

TOWN CENTRE SECS 1996 2007 

WORKSPACE GROUP PLC 1987 2007 

 

As Table 7.1.1 shows, a substantial number of listed real estate corporations have 

converted to REIT status since the REIT regime was launched in the U.K. in 2007, 

which is the year the GFC broke out. A dummy variable was included indicating if 

observations are collected after 2007 to handle possible estimation bias caused by the 

impact of the GFC. Secondly, a treatment effect estimator was employed to test on a 

database which contains not only REITs and non-REIT LPCs which were converted 

into REITs later but also all the other non-REIT LPCs which have not been converted 

into REITs. All these listed corporations are equally affected/not affected by the GFC 

in the same year. This controls the impact of the GFC in the test for the impact of the 

REITs conversion on EM. 
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Impact of having REIT status on Earnings Management 

This research constructs a dummy variable “DREITs” to identify if observations are 

observations of REITs. The research employs other controlling variables following the 

research of Ambrose and Bian (2010), Anglin et al. (2012) and Zhu (2006). These 

controlling variables include total assets, leverage ratio, change of operating income 

and return on assets. Cohen et al. (2008) have confirmed that EM measurements change 

over time: thus the variable “Year,” which is equal to the difference between the fiscal 

year and year “1999,” is also included as a controlling variable. Finally, the dummy 

variable DGFC is also included as another controlling variable to indicate if the 

observation is collected after the GFC broke out in 2007. The empirical test model is 

constructed as follows: 

 

EMi,t = α1 + ∑βj× Controlling Variablesj,i,t + β2× DREITs i,t +ε       (7.1.1) 

 

Where EM stands for the absolute term of various EM measurements, and the 

coefficient β2 is the estimated impact of having REITs status on EM measurements. 

Further, this study will employ treatment effect two-stage estimators to estimate model 

(7.1.1). In model (7.1.1), the independent variables that influence the EM measurements 

may also influence the choice made by listed real estate companies as to whether or not 

they decide to convert to REIT status. Thus, the problem of endogeneity may arise, and 

endogeneity could make the estimation results biased (Seaman and White, 2013). This 

study resolves the endogeneity problem by employing Treatment Effect estimators, 

which consider having REIT status as the “treatment” used in various EM 

measurements. The impact of the treatment on certain outcomes are referred to as a 

“treatment effect” in the following sections.  

 

The treatment effects of having REIT status (DREITs) are estimated by Augmented 

Inverse-Probability Weighting (AIPW) Treatment Effect estimators, which employ a 

three-step approach (Seaman and White, 2013). Firstly, I use all the variables (except 
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the dummy variable “DREITs”) in the model (7.1.1) to estimate two static panel data 

regression models, OME (0) and OME (1), by using the subsamples of listed real estate 

corporations and REITs respectively. The two models use the same variables as a model 

but two different subsamples OME (0): listed real estate corporations and OME (1): 

REITs.  

 

OME (0) and OME (1): EM i, t = α1 + ∑βj× Controlling Variablesj, i, t +ε  (7.1.2) 

 

In model (7.1.2), the selection of “Controlling Variables” is the same as the 

“Controlling Variables” in the model (7.1.1). Two regression models are then used to 

predict the two potential outcomes (PO) of EM measurements for each observation 

under two conditions: if all observations are listed real estate corporations (PO 0), and 

if all observations are REITs (PO 1) respectively.  

 

Secondly, a static panel data logistic regression model is fitted explaining the log odds 

of having REIT status. This model is referred to as treatment effect model estimators 

(TME) in the following sections. In the logistics model (7.1.3) below, the dependent 

variable takes the value of “1” if the observation is a REIT and zero if it is a listed real 

estate corporation.   

 

TME: Logit (
prob(DREIT=1)

prob(DREIT=0)
) =  α1 +  ∑βj ×  Controlling Variablesj, i, t + ε             

(7.1.3) 

 

In model (7.1.3), the dummy variable “DREIT” is equal to one if the observation is an 

observation of a REIT, and zero otherwise. Thirdly, the estimated coefficients are used 

in the model (7.1.3) to predict the log odds of having REIT status for each observation. 

Then the predicted log odds are used to compute the probabilities of having REIT status. 

These probabilities of having REIT status are used to calculate the Inverse-Probability 
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Weights (IPWs) for each observation. The Inverse-Probability Weight (IPW) is 

calculated by equation (7.1.4) below: 

 

IWPi, t =  {
1/PProb(DREIT = 1)I, t , if DREITi, t = 1

1/(1 − PProb(DREIT = 1)I, t , if DREITi, t = 0
                                   (7.1.4) 

 

In equation (7.1.4), “PProb(DREIT)” is the predicted probability of having REIT status. 

Finally, the IWPs are integrated with both potential EM measurements (PO (0) and PO 

(1)) predicted by models OME (0) and OME (1). The difference between the averages 

of the two integrated potential EM measurements provides the estimates of the 

treatment effect of having REIT status on EM.   

 

Impact of REITs conversion on Earnings Management 

Three dummy variables, “DBeforeC”, “DAfterC” and “D2005toBeforeC” are 

constructed to indicate in which phase of REITs conversion the listed real estate 

corporations or REITs are.  Dummy variables “DBeforeC” identifies if the listed real 

estate corporations are during one year before their conversion. Dummy variables 

“DAfterC” indicate if the REITs are during one year after their conversion.  Dummy 

variables “D2005toBeforeC” indicate if the listed real estate corporations are during the 

period of 2005 to one year before their conversion. The reason for specifying the year 

2005 is that the decision to establish an REIT market in the U.K was finalized and 

announced in 2005. Thus, U.K. listed real estate corporations that planned to enter the 

REIT regime should have been preparing for their conversion since the announcement 

was made in 2005. The models used to estimate the impact of conversion from a listed 

real estate corporation to REIT status are constructed as follows. 

 

EM i,t = α1 + ∑βj× Controlling Variablesj,i,t + β2× DBeforeCi,t +ε       (7.1.5) 

 

EM i,t = α1 + ∑βj× Controlling Variablesj,i,t + β2× DAfterCi,t +ε       (7.1.6) 
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EMi,t = α1 + ∑βj× Controlling Variablesj,i,t + β2× D2005toBeforeC i,t +ε (7.1.7)  

 

Models (7.1.5) and (7.1.7) are regressed on all listed real estate corporations, and model 

(7.1.6) is regressed on all REITs. The selection of controlling variables in the three 

models is the same as that in the model (7.1.1) above. The estimated coefficients β2 in 

models (7.1.5), (7.1.6) and (7.1.7) indicate the impact of conversion to REIT status on 

EM. However, similar to model (7.1.1) above, the problem of endogeneity effects these 

models and makes the estimation results biased. The Nearest-neighbour Matching 

(NNM) treatment effect estimator is employed for the three models to cope with this 

problem. In each model, the observations with variables “DBeforeC”, “DAfterC” or 

“D2005toBeforeC” equal to “1” are considered as have received treatments. The EM 

measurements are considered as the outcome of the treatment. Then for each treated 

observation, the Nearest-neighbour Matching (NNM) treatment effect method 

identifies several most similar observations from those that have not received treatment 

identified by using a weighted function of the covariates. Then the average value of EM 

for these most similar observations is considered as the potential EM for the treated 

observation. Finally, the average treatment effect (ATE) is computed by taking the 

average of the difference between the observed and potential EM.  

 

The subsamples of listed real estate corporations one year before conversion, during the 

period from 2005 to the conversion year, and REITs one year after conversion are all 

very small (18, 39 and 18 observations respectively). Thus, the potential outcome 

estimation model OME (0) in AIPW estimators, which is regressed on the three 

subsamples, is very likely to produce inaccurate estimation. Therefore, the Augmented 

Inverse-Probability Weighting (AIPW) estimator is not used for the three models. 

However, it is feasible to find “similar” observations from the remainder of the big 

subsample (758 observations of listed real estate corporations and 118 of REITs) to 

match each observation in the three small subsamples to make comparisons. The 

Nearest-neighbour Matching (NNM) estimator above is suitable in this case.  
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7.1.2 Data description and empirical test results 

The database contains accounting information for all U.K. listed real estate and REITs 

from 2000 to 2013. The total number of observations is 876, of which the number of 

observations of listed real estate corporations is 758 (85 listed real estate corporations), 

and the number of observations of REITs is 118 (20 REITs). All the variables in the 

database are winsorized (1% level) to eliminate outliers before running the regression 

models. Then the EM measurements are estimated by models developed in Chapter 3, 

and the Table 7.1.2 summarizes the variables that are used to estimate these EM 

measurements for both REITs and listed real estate corporations (LRECs). 

 

Table 7.1.2. Summary of variables for EM measurements estimation  

Variable Description Obs Mean Std. Dev. Min Max 

Earnings  Earnings  874 40,222 267,298 -1,167,288 1,745,762 

CF Net cash flow from operation 875 22,599 70,277 -122,045 401,011 

TA Total accrual 782 0.01 0.15 -0.44 0.92 

A Total asset 874 1,732,720 3,586,083 311 19,200,00

0 

REV Revenue 874 146,738 268,178 -1,283 1,363,273 

PPE Property, Plant and 

equipment 

845 1,365,086 3,158,412 0.00 16,900,00

0 

REC Account receivable 874 146,738 268,178 -1,283 1,363,273 

MV Market cap value 812 845,728 1,850,398 683 11,100,00

0 

TL Total liability 873 880,333 1918,649 66 11,100,00

0 

Q Tobin’s Q  811 1.13 1.30 0.11 26.85 

EXP Combination of of Selling, 

General and Administrative 

expense (SG&A) and 

Research and Development 

(R&D) expense. 

722 69,476 128,944 -176 1,045,087 

COGS Cost of goods sold scaled by 

total asset in last year 

782 65,160 145,455 0.00 91,812 

GLPS Gain or loss from property 

transactions scaled by total 

asset in last year 

866 1,730,280 3,595,583 124  

 

The variables summarized in Table 7.1.2 will be used to estimate the EM measurements 

by using models developed in Chapter 3. Models (3.1.1) to (3.1.3) estimate 

Discretionary Accrual (DA), model (3.1.8) estimates abnormal general expense 
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(DEXP), model (3.1.9) estimates abnormal gain or loss from property transactions 

(DGLPS), models (3.1.10) and (3.1.11) estimate abnormal revenue (DREV) and 

abnormal Cost of Goods Sold (DCOGS), respectively. This research employs a fixed 

effect test and a Hausman test to determine the selection of models (OLS, Fixed effect 

or Random effect model) for EM estimation, considering the possible fixed effect in the 

estimation of EM measurements. The estimated EM measurements, along with other 

independent variables, are summarized in the table below. 

 

Table 7.1.3. Summary of EM measurements and independent variables 

Variable Description Obs Mean Std. Dev. Min Max 

Panel A. Estimated EM measurements 

DA Discretionary accrual 759 0.00 0.14 -0.46 0.92 

DEXP Abnormal expense 630 0.00 0.10 -0.64 0.60 

DGLPS Abnormal gain or loss from 

property transaction 

735 0.00 0.99 -5.35 14.13 

DREV Abnormal revenue 741 0.00 0.38 -0.31 2.57 

DCOGS Abnormal cost of goods sold 677 0.00 0.12 -1.12 0.72 

LnabsDA Logarithm term of Discretionary 

accrual absolute value 

759 -3.25 1.40 -11.11 -0.08 

LnabsDEXP Logarithm term of Abnormal 

expense absolute value  

630 -4.12 1.59 -11.20 -0.45 

LnabsDGLPS Logarithm term of Abnormal 

gain or loss from property 

transaction absolute value  

735 -1.70 1.42 -8.85 2.65 

LnabsDREV Logarithm term of Abnormal 

revenue absolute value  

741 -1.93 0.90 -9.45 0.95 

LnabsDCOGS Logarithm term of Abnormal 

cost of goods sold absolute 

value  

677 -3.74 1.30 -8.58 0.11 

Panel B. REITs status and conversion indicating variables  

DREITs Dummy variable indicating 

REITs status 

876 0.14 0.34 0 1 

DBeforeC Dummy variable indicating if 

the observation belongs to listed 

real estate corporation in one 

year before REITs conversion 

876 0.02 0.14 0 1 

DAfterC Dummy variable indicating if 

the observation belongs to 

REITs in one year after REITs 

conversion 

876 0.02 0.14 0 1 

DDREITc2005 Dummy variable indicating if 

the observation belongs to listed 

real estate corporation during 

the period between 2005 and 

876 0.05 0.21 0 1 
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The Table 7.1.3 summarizes EM measurements, controlling variables and variables 

indicating REIT status and conversion. As Table 7.1.3 shows, the average value and 

volatility of all the EM measurements are low. Thus, the logarithmic term of the EM 

measurements’ absolute value will be computed and used as a dependent variable in 

models (7.1.1) and (7.1.2) to improve the estimation outcome and to estimate the 

marginal effect in percentage terms. The correlation coefficients of all the independent 

variables in models (7.1.1) to (7.1.7) are presented along with the multicollinearity test 

results in Table Appendix 8. According to Table Appendix 7, none of the independent 

variables is significantly correlated with each other, and the mean VIF and individual 

VIF value for each variable are below 10. Thus, multicollinearity does not affect the 

estimation. This research employs Augmented Inverse-Probability Weighting (AIPW) 

Treatment Effect estimators to estimate the impact of having REIT status on various 

EM measurements, and Table 7.1.4 presents the results.   

 

Table 7.1.4. Results of running AIPW TE models to estimate the impact of entities 

choice of status 

 lnabsDA lnabsDEXP lnabsDREV lnabsDCOGS lnabsDCTA 

OME0      

A 0.00 0.00 0.00 0.00 0.00 

 (-3.79) (0.51) (0.25) (-3.52) (-2.31) 

LR -0.37 -0.83 -0.02 0.79 0.20 

 (-0.81) (-1.82) (-0.17) (2.60) (0.57) 

GIC 0.00 0.00 0.00 0.00 0.00 

one year before REITs 

conversion 
Panel C. Controlling variables 

A Total asset 874 1,732,720 3,586,083 311 19,200,

000 

LR Leverage ratio 873 0.46 0.24 0.00 2.27 

GIC Gross Income Change 778 1,578 40,988 -385,188 343,06

2 

ROA Return on asset 874 -0.11 2.20 -60.00 0.90 

Time Difference between the financial 

year and “1999” 

876 8.48 3.78 1.00 14.00 

DGFC Dummy variable indicating if 

the observation is collected after 

GFC happened in 2007 

876 0.54 0.50 0.00 1.00 
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 (0.75) (-2.59) (-0.06) (-1.17) (-0.21) 

ROA -0.62 -0.05 -0.01 -0.04 -0.06 

 (-0.29) (-8.53) (-6.38) (-9.99) (-11.28) 

Time 0.26 0.16 0.02 -0.03 0.15 

 (4.58) (3.30) (1.37) (-1.23) (3.39) 

DGFC -1.10 -0.60 -0.04 -0.01 -1.22 

 (-2.48) (-1.80) (-0.37) (-0.02) (-4.30) 

_cons -4.77 -4.76 -2.08 -3.82 -2.37 

 (-16.26) (-14.58) (-19.54) (-22.50) (-6.46) 

OME1      

A 0.00 0.00 0.00 0.00 0.00 

 (0.50) (-3.22) (3.11) (-3.90) (1.34) 

LR -1.06 0.25 -0.19 0.56 0.48 

 (-1.75) (0.23) (-2.71) (1.60) (0.41) 

GIC 0.00 0.00 0.00 0.00 0.00 

 (-0.43) (0.11) (0.67) (0.24) (0.43) 

ROA -2.37 0.16 -0.18 1.20 -1.07 

 (-3.69) (0.09) (-1.73) (1.65) (-0.82) 

Time -0.24 0.17 -0.01 0.07 -0.09 

 (-2.72) (1.27) (-0.97) (1.83) (-1.13) 

DGFC -0.39 -0.61 0.05 -0.35 -1.80 

 (-0.67) (-0.68) (0.56) (-0.70) (-1.28) 

_cons 0.42 -6.34 -1.82 -4.68 0.37 

 (0.51) (-4.56) (-17.15) (-8.30) (0.26) 

TME      

A 0.00 0.00 0.00 0.00 0.00 

 (7.05) (7.21) (6.88) (7.43) (6.88) 

LR -0.46 -2.13 -0.41 -1.92 -0.38 

 (-1.09) (-3.51) (-0.89) (-3.40) (-0.83) 

GIC 0.00 0.00 0.00 0.00 0.00 

 (-0.37) (-0.39) (-0.33) (-0.39) (-0.32) 

_cons -1.91 -1.30 -1.88 -1.48 -1.89 

 (-8.98) (-4.94) (-8.49) (-5.99) (-8.50) 

POmeans      

DREITs 

=0 
-3.23 -3.93 -1.93 -3.71 -1.67 

 (-57.35) (-58.45) (-51.61) (-64.54) (-29.94) 

DREITs 

=1 
-2.14 -5.33 -1.91 -4.28 -1.05 

 (-7.05) (-9.05) (-48.41) (-15.30) (-1.76) 

ATE      

DREIT  

(1 vs 0) 
1.09*** -1.40** 0.02 -0.57** 0.62 

 (3.51) (-2.37) (0.34) (-2.00) (1.03) 

Number 

of obs 

754 627 737 673 731 
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TME 

estimator 

Random effect 

Logit 

Random effect 

Logit 

Random effect 

Logit 

Random effect 

Logit 

Random effect 

Logit 

OME0 

estimator 

Fixed effect Fixed effect Random effect Random effect Fixed effect 

OME1 

estimator 

Random effect Random effect Random effect Fixed effect OLS 

***Significant at 1% level 

**Significant at 5% level 

*Significant at 10% level 

 

In Table 7.1.4, the sections “OME0” and “OME1” present the estimated EM 

measurement predicting models using data of listed real estate companies and REITs 

respectively. The two models are employed to predict the potential average EM value 

in the “POmeans” section under two conditions: if all the observations are converted 

into REITs (DREITs=1) and if all the observations are listed real estate corporations 

(DREITs=0). The “TME” section presents the results of the treatment model, which is 

used to predict the possibility of having REITs status (DREITs =1) for each observation. 

These possibilities are used to construct the Inverse-Probability Weights that are used 

to integrate with the potential average value for various EM measurements predicted 

by using samples of OME0 and OME1. Additionally, the section “POmeans” exhibits 

the average value for potential EM measurements in two conditions (DREITs=1 and 

DREITs=0), which are adjusted by Inverse-Probability Weights. Finally, the section 

“ATE” presents the average treatment effect value of having REIT status, which is equal 

to the average value for potential adjusted EM measurements in two contrasting 

conditions: if all observations are from listed real estate corporations and if all the 

observations are from REITs. 

 

As Table 7.1.4 shows, a random effect logistics estimator is used for the treatment 

model in section “TME”. The selection amongst random effect, fixed effect and OLS 

estimators for the EM measurement predicting models in sections “OME0” and “OME1” 

is in accordance with the results of the individual tests and Hausman tests.  

 

The section “ATE” presents the average treatment effect values of having REIT status 
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for various EM measurements. These values indicate that the magnitude of 

discretionary accrual “lnabsDA” for REITs is significantly (at the 1% confidence level) 

higher than that for listed real estate corporations. This finding proves that REITs are 

using a greater magnitude of Accrual EM compared to listed real estate corporations, 

and this finding supports hypothesis H.2.1.3 in Chapter 2. 

 

The magnitudes of abnormal expense (lnabsDEXP) and abnormal revenue 

(lnabsDREV) for REITs are significantly (at the 5% confidence level) lower than those 

for listed real estate corporations. This finding indicates that compared to listed real 

estate corporations, REITs are using a lower magnitude of Real EM approaches through 

discretionary expense and sales volume manipulation. Thus, hypothesis H.2.1.4 in 

Chapter 2 is supported. 

 

Tables 7.15., 7.1.6. and 7.1.7. exhibit the results of running a Nearest-neighbour 

Matching (NNM) treatment effect model to estimate the impact of conversion to REIT 

status on EM measurements used by listed real estate corporations and REITs.  

 

Table 7.1.5. Changes of EM used by LRECs one year before conversion to REIT status 

 lnabsDA lnabsDEXP lnabsDREV lnabsDCOGS lnabsDCTA 

ATE      

DBeforeC 

(1 vs 0) 
1.192157*** -1.14957*** 0.012377 -0.24308 -0.52196 

 (9.63) (-2.62) (0.14) (-1.89) (-0.97) 

Number of 

obs 

637 528 618 574 613 

***Significant at 1% level 

**Significant at 5% level 

*Significant at 10% level 

 

According to Table 7.1.5, average treatment effect (ATE) of the dummy variable 

“DBeforeC”, which indicates if the listed real estate corporation is observed one year 

before it converts to REIT status, is positive and significant for discretionary accrual 

“lnabsDA” at the 1% level of confidence. The ATE for abnormal expense “lnabsDEXP” 
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is negative and significant at the 1% confidence level. These findings indicate that the 

magnitudes of using Accrual EM approaches increase significantly for real estate 

corporations one year before they convert to REIT status. Thus, hypothesis H2.1.1 in 

Chapter 2 is supported. The magnitude of using Real EM based on discretionary 

manipulation general decreases significantly before conversion to REIT status, 

supporting hypothesis H2.1.2 in Chapter 2.  

 

Table 7.1.6. Changes of EM used by REITs one year after conversion to REIT status  

 lnabsDA lnabsDEXP lnabsDREV lnabsDCOG

S 

lnabsDCTA 

ATE      

DAfterC

(1 vs 0) 

0.168956 -0.43305 0.055189 -0.36863 -0.07352 

 (0.94) (-0.84) (0.58) (-0.67) (-0.04) 

Number 

of obs 

117 99 119 99 118 

***Significant at 1% level 

**Significant at 5% level 

*Significant at 10% level 

 

As Table 7.1.6 shows, the ATE of conversion to REIT status is not significant for any 

EM measurements. This finding indicates that there is no significant change in REITs 

use of EM during one year after the conversion to REIT status.  

 

Table 7.1.7. Changes of EM used by LRECs during the period between 2005 and year 

of conversion 

 lnabsDA lnabsDEXP lnabsDREV lnabsDCOGS lnabsDCTA 

ATE      

DDREITc2005 

(1 vs 0) 

0.576 -1.2410*** -0.0550 -0.1451 -0.3461 

 (1.32) (-4.81) (-0.60) (-1.63) (-0.76) 

Number of obs 637 528 618 574 613 

***Significant at 1% level 

**Significant at 5% level 

*Significant at 10% level 
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As Table 7.1.7 shows, listed real estate corporations in the U.K that intended to adopt 

REIT status had significantly reduced their use of Real EM based on general expense 

from the year 2005 when the decision to establish a REIT regime was announced. The 

extent to which Accrual EM approaches were used by listed real estate corporations did 

not change significantly during the period from 2005 until the year of conversion. 

 

7.1.3 Summary of the impact of conversion to REIT status on EM 

The empirical tests above find that listed real estate corporations used a greater 

magnitude of Accrual EM and a lesser magnitude of Real EM during and after their 

conversion to REIT status. These findings are consistent with hypotheses H2.1.1 to 

H2.1.4 developed in Chapter 2. Listed real estate corporations encountered two changes 

of the situation on entering the REITs regime. The first change is favoured tax 

advantages because REITs are transparent physical entities and stay outside the scope 

of corporate income tax (Edwards et al., 1999; Ghosh et al., 1996). The second change 

is that they face more restrictive regulatory requirements in the REIT regimes as a 

consequence of adopting REIT status. The tax advantage brought by REIT status is 

unlikely to cause listed corporations to change their financial disclosure behaviour. The 

changes after converting to REIT status that may influence EM can be only the 

restrictive regulatory requirements of the REIT regime. Significant changes in the 

magnitude of the use of Accrual EM and Real EM during and after conversion to REIT 

status imply that the financial disclosure behaviour of listed corporations is 

significantly influenced by the REIT regime’s regulatory requirements. Thus, 

regulatory factors are blended into the disclosed financial information. The increase of 

magnitude of the use of Accrual EM during and after conversion to REIT status 

indicates that Accrual EM approaches are used by listed corporations to trim their 

financial reports so they can comply with the REIT regulatory regime. Listed real estate 

corporations undergoing conversion to REIT status reduce the magnitude of Real EM 

measured by the abnormal expense and abnormal revenue. REITs use less magnitude 

in respect of these Real EM approaches than do listed real estate corporations. These 
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two findings imply that the restrictive regulatory requirements of the REIT regime 

effectively limit business activities of REITs and weaken the capacity to conduct Real 

EM based on expense and revenue manipulation. The findings from the above tests 

suggest that investors and regulators need to consider the influences of the REIT 

regulatory regime when they interpret financial information disclosed by REITs and 

listed corporations during the process of conversion to REIT status. The findings also 

provide references for investors and regulators to make adjustments for disclosed 

financial information accordingly. To provide a detailed analysis of the impact of the 

REIT regulatory regime on EM, the following sections of this chapter investigate the 

specific requirements of a REIT regulatory regime. The specific requirements of a REIT 

regulatory regime, including the leverage ratio requirement and the dividend pay-out 

requirement, will be investigated. 

 

7.2 EM and the incentive provided by the leverage ratio requirement  

The empirical tests in the section 7.1.3 attest to a change in EM behaviour by listed 

corporations when they need to comply with the regulatory requirements in a REIT 

regime. Thus, REITs should be highly motivated to engage in EM activities to control 

the disclosed financial information so they can meet these requirements in a REIT 

regime. The following two sections provide direct empirical tests to investigate whether, 

and if so, how, incentives to reach a REIT regime’s regulatory requirements have a 

significant impact on the magnitude of the use of EM. Two regulatory requirements in 

a REIT regime will be researched: the leverage ratio requirement and the dividend pay-

out requirement. However, this research will not investigate the incentives to meet other 

requirements, such as those governing asset composition and income composition, 

because data concerning the composition of assets and income are not available to the 

author. Other requirements, such as the minimum number of shareholders and the 

amount of share capital are also not investigated in this research because REITs are not 

likely to utilize EM to meet these requirements. 
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The rest of this section will investigate how the incentive to meet the leverage 

requirement in a REIT regime influences the EM used by REITs. This research is based 

on the sample of REITs in major countries that have a requirement for leverage ratio. 

Findings of this section correspond to research questions Q2.2 and Q2.3 in Chapter1, 

and hypotheses H2.2.1 and H2.2.2 in Chapter 2. Background information concerning 

all the markets included in the research of this section has been presented in Chapter 4. 

The EM measurements of REITs in the selected markets have been estimated in Chapter 

5. The following paragraphs justify the selection of the sample and variables, and 

further develop the empirical models from baseline models (3.3.2) to (3.3.4) presented 

in Chapter 3.  

 

7.2.1 Sample and variables 

Empirical research in this section is based on a database containing financial 

information for REITs in major countries that have a requirement for the leverage ratio 

of REITs. These countries include Belgium, Hong Kong, Malaysia, The Netherlands, 

Singapore, and Turkey. 

 

According to hypotheses H2.2.1 and H2.2.2 in Chapter 2, REITs are motivated to 

engage in EM activities to meet leverage requirements in a REIT regime, or mitigate 

the negative impact of this requirement on REITs. This research will firstly find out if 

REITs utilize EM to manipulate the leverage ratio reported in the financial report to test 

this hypothesis. Then I will test whether REITs are motivated to engage in EM by the 

incentive to meet the leverage ratio requirements. The models used in the two-step tests 

are constructed as below.  

 

As discussed above, this research will firstly investigate if there is a significant 

correlation between the magnitudes of use of various EM approaches and the abnormal 

variation of the leverage ratio that cannot be explained by the economic condition of 

REITs. According to the literature in real estate and accounting, the capital structure of 

REITs is conjointly determined by the economic condition of the REITs. Following the 
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existing literature, this research develops the following empirical model from baseline 

model (3.3.2) in Chapter 3 by adding more controlling variables such as “Country,” 

“DGFC” and “Time,” to estimate the expected leverage ratio. 

 

LRi,t=α1+β1Aj,t+β2Qj,t+β3GROWTHj,t+β4ROAj,t+ β5PropertyTypej,t + β6Countryj,t + β7DGFCj,t + 

β8Timej,t + εi,t                                                                                                                                                                  (7.2.1) 

 

In equation (7.2.1), “A” stands for the total asset size, “Q” is market to book value, 

“Growth” is income growth, “ROA” is return on asset, “PropertyType” stands for the 

type of the property portfolio, “Country” is a dummy variable indicating the country 

that the REIT belongs to, “DGFC” indicates if the observation is collected after the 

break-out of the GFC, and “time” is equal to the difference between the year of data 

collection and the year 2000. The selection of these explanatory variables is extended 

from previous research which investigates the capital structure of REITs (Antoniou et 

al., 2008; Dong, 2012; Feng et al., 2007; Giambona et al., 2008; Liang et al., 2014; 

Marts and Elayan, 1990). Model (7.2.1) is based on the assumption that the expected 

leverage ratio should be explained by the fundamental conditions of the REITs, which 

are reflected by all the independent variables introduced above. The error term of the 

model (7.2.1) measures the abnormal component of the leverage ratio, which cannot be 

explained by the existing literature and fundamental conditions of REITs. Thus, the 

error term in the model (7.2.1) incorporates the factors that influence the financing 

behaviour of REITs but have not been identified yet. Therefore, the error term in model 

(7.2.1) can be expressed as: 

 

εi,t = ∑βn×Xn,i,t + µi,t                                                        (7.2.2)   

                  

In equation (7.2.2), the “Xn” indicates the factors that may influence the leverage ratio 

but have not been identified, and they may include the impact of using EM approaches. 

The error term “εi,t” can also be considered to measure the abnormal volatility of the 

leverage ratio.  
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ln(abs(ABLEV))i,t=α2+β1lL0/1.AEMi,t+β2L0/1.REMi,t+µi,t                 (7.2.3)  

 

In equation 7.2.3, “ln(abs(ABLEV))” stands for the abnormal volatility of leverage, 

which is the error “ε” in absolute and logarithmic terms. Moreover, independent 

variables “L0/1.AEMi” and “L0/1.REMAt” are accrual EM and real EM measurements 

in the current and the previous accounting period. Thus, the estimated coefficients β1 

and β2 indicate whether, and if so, how, using accrual and real EM approaches induces 

abnormal volatilities of the leverage ratio. The only incentive that motivates REITs to 

utilize EM to manipulate the reported leverage ratio is the need to meet the leverage 

requirement in the REIT regime. Thus, a significant positive correlation between the 

magnitude of the use of EM and abnormal leverage supports the hypothesis H2.2.1 in 

Chapter 2 that the REITs utilize EM to manipulate the leverage ratio.  

 

Next, an empirical test is conducted to investigate whether and if so, how, the magnitude 

of using EM correlates with the possibility of manipulating the leverage ratio to reach 

the requirement of the REIT regime. This research further develops the methods used 

by Degeorge (1999) and Edelstein et al. (2007). They investigated whether managers 

would engage in EM activities to make the disclosed financial information to meet 

certain thresholds such as reaching a given dividend pay-out ratio, avoiding reporting 

negative earnings and meeting analysts’ earnings forecasts. The companies are 

suspected to be motivated to engage in EM by the need to meet these thresholds if their 

reported financial information just meets these thresholds. Then these companies are 

marked using a dummy variable equal to 1; the dummy value otherwise is 0. Following 

the methods used in previous research, this study selects REITs that are suspected to 

have engaged in earnings management to comply with leverage ratio requirements 

according to their reported leverage ratio. If a REIT has a reported leverage ratio within 

a certain range, this REIT is considered suspected to have engaged in EM activities to 

trim the disclosed financial information to comply with regulatory requirements. This 

range is defined as “suspected range” in this research. The research from Edelstein et 
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al. (2007), which investigated the EM incentive of meeting a dividend pay-out ratio, 

discretionarily defined the suspected range as being from “required ratio -0.05” to 

“required ratio.” This research expands this suspected range as from “required leverage 

ratio -0.05” to “required leverage ratio +0.02.” The reason for extending the upper 

bound of the suspected range is that it is not considered a breach in most of the selected 

countries if the required leverage ratio is exceeded due to depreciation beyond the 

control of the manager of real estate assets. REITs with leverage ratios that slightly 

exceed the limits can argue that the excess is caused by depreciation. This research 

determines this allowable excess as 2%. Therefore, this research considers the range 

from “required leverage ratio -0.05” to “required leverage ratio +0.02” as the suspected 

range for REITs which have engaged in EM activities to manipulate the leverage ratio 

to comply with the leverage requirement. I use the dummy variable “DLR25” to mark 

whether the REITs reported leverage ratio is located within the suspected range.  

 

There are greater reasons for suspecting a REIT has engaged in EM activities to 

manipulate the leverage ratio if their reported leverage ratios are closer to the upper 

bound of the suspected range (the “required leverage ratio +0.02” in this case). 

Following this logic, I design another variable, “DLR”, as follows: 

 

DLR = LR – (RMLR-0.05)                             (7.2.4) 

 

Where “LR” is the reported leverage ratio, “RMLR” is the required maximum leverage 

ratio. Thus, “RMLR-0.05” is the lower bound of the suspected range, and “DLR” 

represents how close the reported leverage ratio is to the maximum allowed leverage 

ratio for the observations that are in the suspected range. This variable is used to reflect 

the level of incentive to reach the leverage ratio requirement by using EM, and it should 

be positively correlated with the magnitude of the use of EM.  

 

The required maximum leverage ratio varies across countries. Thus, the distance from 

the reported leverage ratio to the maximum allowed leverage ratio “DLR” should be 
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adjusted to the required maximum leverage ratio in the country that the REITs belong 

to.  

 

DLRratio = DLR/RMLR                                                (7.2.5) 

 

The equation above calculates proximity to breaching the leverage ratio requirement in 

percentage terms (“DLRratio”). A lower required maximum leverage ratio indicates a 

higher restrictive requirement for the leverage ratio, and should motivate REITs to use 

more EM strategies. The required maximum leverage ratio is expected to be negatively 

correlated with the magnitude of EM measurements while its reversed term is expected 

to be positively correlated with the magnitude of EM measurements. The calculated 

“DLRratio” incorporates two components: the proximity to breaching the leverage ratio 

requirement and the restrictive level of the leverage ratio requirement. It is the 

combined measurement of incentive provided by the leverage ratio requirement, and it 

is expected to be positively correlated with the magnitude of EM measurements.  

 

The incentive to use EM to meet the leverage ratio should be low and the same for the 

observations (REIT-year) that are not located within the suspected range (the dummy 

variable “DLR25” is equal to 0). To separate “suspected” observations from 

“unsuspected” ones, the “DLRratio” is used to interact with the dummy variable 

“DLR25” to generate the new variable “SDLR.” “DLR” is also generated in quadratic 

terms to integrate with the dummy variable “DLR25” to generate the new variable 

“SQDLR” as below.  

 

SDLR= DLR14* DLRratio                                      (7.2.6) 

 

SQDLR= DLR25* DLRratio^2                                   (7.2.7) 

 

The two variables “SDLR” and “SQDLR” are expected to be positively and 

significantly correlated with the magnitude of EM measurements. 



278 
 

EMi,t=α+β1 SDLR j,t+ β2SQDLRj,t +β3CONj,t+εi,t                      (7.2.8) 

 

In model (7.2.8), the EM measurements include discretionary accrual, abnormal 

expenditure (which is the combination of R&D (Research and Development expenses) 

and SG&A (Selling, Generally Administration)), abnormal change of investment 

property, abnormal revenue and abnormal COGS. The controlling variables in equation 

(7.2.8) include total assets (A), leverage ratio (LR), Change of Operating Income (GIC), 

Return on Assets (ROA) and dummy variables which indicate the type of the portfolio. 

A selection of these controlling variables is consistent with the existing literature 

concerning the EM used by REITs (Anglin et al., 2012; Liao et al., 2011). The empirical 

research in Chapter 6 has identified the significant impact of the 2007 GFC, choice of 

managerial structure and EM persistence and trade-off on the EM used by REITs. 

Model (7.2.8) also includes a dummy variable which indicates whether the observation 

is collected after the 2007 GFC (DGFC). This model also includes a dummy variable 

indicating whether or not the REITs are internally advised (Dinternal) and estimated 

EM measurements in the previous accounting period. Finally, a dummy variable is used 

to indicate to which country a REIT belongs to capture the variation of market 

conditions across different countries. 

 

7.2.2 Data description and empirical test results 

This section presents the statistical summary of the database and the estimated models’ 

results. As stated earlier, this research is based on a sample of major REIT markets with 

requirements for leverage ratio. The markets included in this study are Singapore, 

Malaysia, Hong Kong, Belgium, The Netherlands and Turkey. The time span is from 

2000 to 2013. In this database, financial information is downloaded from DataStream, 

information describing property portfolio is manually collected from financial reports, 

and EM measurements are estimated in Chapter 5. Table 7.2.1 presents a statistical 

summary of this database.   
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Table 7.2.1. Summary of EM and controlling variables 

Variable Obs Description Mean Std. Dev. Min Max 

Panel A: Explaining variables in models (7.2.1) to (7.2.4)  

A 673 Total asset in logarithmic term 13.31 1.42 8.43 16.38 

ROA 671 Return on asset  0.05 0.09 -0.93 0.42 

GIC 453 Income growth 8.88 1.66 3.56 13.15 

Q 578 Market to book value ratio 0.95 0.36 0.06 5.87 

Office 694 
Dummy variable indicating office 

type REITs  
0.06 0.24 0.00 1.00 

Retail 694 
Dummy variable indicating retail 

type REITs 
0.23 0.42 0.00 1.00 

Residential 694 
Dummy variable indicating 

residential type REITs 
0.08 0.27 0.00 1.00 

Hospital 694 
Dummy variable indicating 

hospital type REITs 
0.04 0.19 0.00 1.00 

Industry 694 
Dummy variable indicating 

industrial type REITs  
0.11 0.32 0.00 1.00 

Hotel 694 
Dummy variable indicating hotel 

type REITs 
0.04 0.20 0.00 1.00 

Diversified 694 
Dummy variable indicating 

mixed type REITs 
0.44 0.50 0.00 1.00 

DGFC 694 

Dummy variables indicating if 

the observations are collected 

after GFC  

0.65 0.48 0.00 1.00 

Time 694 

The difference between financial 

year of data collection and year of 

2000 

8.37 3.05 0.00 13.00 

BEL 694 
Dummy variable indicating if the 

REIT belongs to Belgium 
0.18 0.39 0.00 1.00 

HK 694 
Dummy variable indicating if the 

REIT belongs to Hong Kong 
0.09 0.29 0.00 1.00 

MLS 694 
Dummy variable indicating if the 

REIT belongs to Malaysia 
0.15 0.35 0.00 1.00 

NTL 694 
Dummy variable indicating if the 

REIT belongs to Netherland 
0.10 0.29 0.00 1.00 

SGP 694 
Dummy variable indicating if the 

REIT belongs to Singapore 
0.31 0.46 0.00 1.00 

TK 694 
Dummy variable indicating if the 

REIT belongs to Turkey 
0.17 0.38 0.00 1.00 

Panel B: Leverage ratio requirement related variable 

LR 673 Leverage ratio 0.37 0.17 0.00 0.89 

RMLR 694 
Required maximum leverage 

ratio 0.53 0.15 0.35 0.75 

DLR25 673 

Dummy variables indicating if 

the REITs are suspected to have 

engaged in EM to comply with 

leverage requirement(suspected 

range) 

0.18 0.39 0 1 
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DRL 673 
The proximity to breaching the 

leverage ratio requirement 

-0.11 0.23 -0.70 0.49 

DRLratio 673 

The proximity to breaching the 

leverage ratio requirement in 

percentage term 

-0.15 0.39 -0.93 1.09 

SDLR 673 The integration of “DLR25” and 

“DRLratio” in reversed and 

logarithmic term 

0.02 0.04 0.00 0.20 

SQDLR 673 The integration of “DLR25” and 

“DRLratio” in reversed, quadratic 

and logarithmic term 

0.00 0.01 0.00 0.04 

Panel C: EM measurements variables 

lnabsDA 
552 

Magnitude of discretionary 

accrual -3.26 1.44 -8.86 1.11 

lnabsDEXP 
427 

Magnitude of abnormal 

expenditure -5.11 1.24 -9.75 -2.22 

lnabsDCIVP 
504 

Magnitude of change of 

investment property -4.31 2.70 -13.23 0.73 

lnabsDREV 515 Magnitude of abnormal revenue -4.37 1.41 -11.76 -0.37 

lnabsDCOGS 492 Magnitude of cost of goods sold -4.99 1.35 -11.18 -1.11 

 

As the Table 7.2.1 shows, the average leverage ratio of REITs in the sample from 2000 

to 2013 is 0.36, and the average return is around 5%. The required maximum leverage 

ratio across countries varies from 35% to 75%. Around 65% of the observations are 

collected after the outbreak of the GFC. Around 12% of the observations (80 REITs-

year) are suspected to have used EM approaches to control their disclosed leverage ratio 

so they can meet leverage requirements. The absolute term of EM measurements is used 

to measure the magnitude of the use of the EM approach. These absolute terms of EM 

measurements are converted into logarithmic values, so the marginal impact can then 

be estimated in percentage terms to improve the estimation outcome. 

 

Abnormal leverage and EM 

This research will firstly investigate whether, and if so, how, using EM approaches 

induces abnormal volatility of the leverage ratio by using models (7.2.1) and (7.2.3). 

As was discussed before, the abnormal leverage is estimated as the error term in the 

model (7.2.1), and Table 7.2.3 presents the estimated model 7.2.1. Note that the 

correlation coefficients matrix is presented in Table Appendix.8 and the result of the 
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VIF test is presented in Table 7.2.2. 

 

 

Table 7.2.2. VIF test for model (7.2.1) 

Variable VIF 1/VIF Variable VIF 1/VIF 

Mixed 8.99 0.11 DGFC 3.35 0.30 

Retail 7.83 0.13 Office 3.21 0.31 

Industry 5.55 0.18 HK 2.97 0.34 

SGP 5.13 0.19 Hospital 2.6 0.38 

A 4.4 0.23 MLS 2.58 0.39 

NTL 4.31 0.23 Growth 2.06 0.49 

time 3.52 0.28 Q 1.41 0.71 

BEL 3.46 0.29 ROA 1.31 0.76 

Residential 3.44 0.29    

Mean VIF 3.89     

 

As Table 7.2.2 shows, the problem of multicollinearity does not affect the estimation of 

the model (7.2.1). The Table 7.2.3 below exhibits the estimated results for the model 

(7.2.1).  

 

Table 7.2.3. Estimated model (7.2.1) 

Estimated model (7.2.1) 

 Coefficients. T- value 

A 0.09 4.98 

ROA -0.33 -3.41 

Growth 0.01 1.27 

Q 0.15 4.13 

office / / 

retail / / 

residential / / 

hospital / / 

industry / / 

hotel / / 

mixed / / 

DGFC 0.03 1.30 

time -0.01 -2.41 

BEL / / 

HK / / 

MLS / / 
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NTL / / 

SGP / / 

TKY / / 

Cons -0.93 -4.49 

Estimator Fixed effect 

Number of Obs 404 

Number of groups 84 

R-sq 0.18 

Prob > F 0.00 

Individual effect test (P value) 0.00 

Hausman Test (Prob>chi2) 0.00 

 

Table 7.2.3 shows, the fixed effect estimator is selected to estimate model (7.2.1) 

according to the results of an individual effect test and Hausman test. Then the 

estimated coefficients in the model (7.2.1) are used to predict the error term as the 

abnormal leverage ratio, which is later converted into an absolute value in logarithmic 

terms. Table 7.2.4 exhibits the summary of the predicted error term in the model (7.2.1) 

and the magnitude of the abnormal volatility of leverage ratio. 

 

Table 7.2.4 Summary of predicted error term and magnitude of abnormal leverage 

Variable Description Obs Mean Std. Dev. Min Max 

Residual Predicted error term by model (7.2.1) 404 0.00 0.15 -0.41 0.82 

ABLEV 

Magnitude of abnormal leverage ratio 

volatility calculated as the absolute 

value of “Residual ” in logarithmic 

term 404 -2.68 1.19 -9.08 -0.19 

 

As Table 7.2.4 shows, the predicted residual in the model (7.2.1) is converted into an 

absolute value and logarithmic term (ABLEV) to measure the magnitude of leverage 

ratio abnormal volatility. Then the variable “ABLEV” is used as a dependent variable 

in the model (7.2.3) to regress against the EM measurements in the current and previous 

accounting periods. The correlation coefficients and VIF test for EM measurements are 

presented in Table A.9 in the Appendix. As Table A.9 shows, the problem of 

multicollinearity does not affect the estimation of the model (7.2.3). The estimated 

results for the model (7.2.3) are exhibited in Table 7.2.5 below.  
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Table 7.2.5. Estimated model (7.2.3) 

Estimated model (7.2.3) 

 Coefficients. Z value 

lnabsDA 0.11** 2.57 

lnabsDEXP -0.01 -0.21 

lnabsDCIVP -0.00 -0.10 

lnabsDREV -0.04 -0.74 

lnabsDCOGS 0.11* 1.92* 

L1.lnabsDA 0.06 1.29 

L1.lnabsDEXP -0.04 -0.83 

L1.lnabsDCIVP -0.04 -1.11 

L1.lnabsDREV -0.01 -0.15 

L1.lnabsDCOGS -0.02 -0.28 

_cons -1.97*** -3.69 

Estimator Random effect 

Number of Obs 278 

Number of groups 65 

R-sq 0.02 

Individual effect test (P value) 0.00 

Hausman Test(Prob>chi2) 1.00 

***Significant at 1% level 

**Significant at 5% level 

*Significant at 10% level 

 

Table 7.2.5 shows, the random effect estimator is chosen for the model (7.2.3) according 

to the results of individual and Hausman tests. The total number of observations used 

in the estimation is 278. The estimation results show that the coefficient for 

discretionary accrual in the current accounting period (lnabsDA) is positive and 

significant at the 5% level of confidence. This result demonstrates that the magnitude 

of Accrual EM measurement in the current accounting period (lnabsDA) is positively 

correlated with the abnormal volatility of the leverage ratio. This result implies that 

REITs use Accrual EM strategies to manipulate the leverage ratio in the current 

accounting period and to cause it to have abnormal volatility. The magnitude of Accrual 

EM measurement in the previous accounting period (L1.lnabsDA) and the magnitude 

of all Real EM measurements in the current and previous accounting period are not 

significantly correlated with the abnormal variation of the leverage ratio. This result 
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indicates that REITs do not utilize Accrual EM in the previous accounting period and 

Real EM in the current and previous accounting periods to manipulate the leverage ratio. 

In conclusion, the above empirical test results provide statistical evidence to prove that 

REITs utilize Accrual EM to influence the reported leverage ratio. The following 

paragraphs further investigate if/how REITs are motivated by the incentive of meeting 

the leverage ratio to engage in EM. 

 

Maximum Leverage requirement incentives and EM 

The following paragraphs continue to investigate whether REITs with a strong incentive 

to meet the leverage requirement use more EM approaches than do other REITs. These 

results indicate if REITs are motivated to engage in EM by the incentive to meet the 

leverage ratio. The impact on EM of the incentive to meet the leverage requirement is 

estimated by the model (7.2.8). The correlation coefficients for the independent 

variables in the model (7.2.8) are presented in Table Appendix.10, and VIF test results 

for these independent variables are presented in Table 7.2.6. 

 

Table 7.2.6. VIF tests results for independent variables in model (7.2.8) 

Variable VIF 1/VIF Variable VIF 1/VIF 

SGP 4.40 0.22 LR 1.52 0.66 

A 4.32 0.23 office 1.51 0.66 

NTL 3.83 0.26 Dinternal 1.48 0.67 

time 3.41 0.29 industry 1.45 0.69 

DGFC 3.23 0.31 ROA 1.31 0.76 

BLG 3.01 0.33 Residential 1.29 0.78 

HK 2.75 0.36 hospital 1.15 0.86 

MLS 2.12 0.47 SQDLR 1.19 0.84 

Growth 2.00 0.50 hotel 1.08 0.93 

retail 1.85 0.54    

Mean VIF 2.31     

 

According to the correlation coefficients, the variable “SDLR” is highly correlated with 

“SQDLR”, and leads to the problem of multicollinearity. Thus, one of the two variables 

should be deleted. The VIF tests results show that the problem of multicollinearity does 

not affect the estimation of the model (7.2.8) after the variable “SDLR” is deleted from 
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the model. The estimated results for the model (7.2.8) are exhibited in Table 7.2.7. 

 

Table 7.2.7. Estimated model (7.2.8) 

 lnabsDA lnabsDEXP lnabsDCIVP lnabsDREV lnabsDCOGS 

SDLR / / / / / 
 / / / / / 

SQDLR 27.23** 7.67 4.24 3.48 16.36 
 (2.32) (0.64) (0.27) (0.31) (1.61) 

A -0.33 -0.84** 0.43 -0.31 0.34 
 (-1.32) (-2.48) (1.08) (-1.07) (1.23) 

Growth 0.13** 0.02 0.14* 0.21*** 0.00 
 (2.27) (0.42) (1.92) (3.93) (0.15) 

ROA 2.78 2.26 -0.08 0.50 -0.19 
 (2.10) (1.46) (-0.04) (0.39) (-0.16) 

LR 1.63** 2.20* 0.24 0.43 0.92 
 (2.25) (1.96) (0.20) (0.48) (1.08) 

time -0.09 0.04 -0.01 -0.03 -0.06 
 (-1.81) (0.76) (-0.10) (-0.55) (-1.37) 

DGFC 0.43 0.15 -0.10 0.26 0.08 
 (1.60) (0.52) (-0.28) (1.02) (0.35) 

BEL / / / / / 

…… …… …… …… ...... …… 

L1.lnabsDA -0.02     

 (-0.28)     

L1. lnabsDEXP  0.00    

  (0.01)    

L1. lnabsDCIVP   -0.09   

   (-1.56)   

L1. lnabsDREV    0.08  

    (1.30)  

L1. lnabsDCOGS     0.22*** 
     (3.21) 

_cons -0.13 4.65 -11.93** -1.96 -8.53*** 
 (-0.04) (1.14 (-2.54) (-0.58) (-2.60) 

Number of obs 360 284 335 344 323 

Number of groups 81 66 76 78 76 

Prob > F 0.00 0.35 0.20 0.01 0.00 

R2 0.09 0.01 0.08 0.21 0.01 

F value for individual 

test 

0.00 0.00 0.00 0.00 0.00 

Prob>chi2 for 

Hausman test 

0.00 0.00 0.00 0.00 0.00 

***Significant at 1% level 

**Significant at 5% level 
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*Significant at 10% level 

 

Table 7.2.7 shows, the fixed effect estimator is chosen for all models according to the 

results of individual tests and the Hausman test. The dummy variables indicating the 

countries, managerial structure and property portfolio type that the REITs belong to are 

omitted in the fixed effect estimator because these dummy variables remain constant 

for the REITs over time. The coefficients of integrated variable “SQDLR”, which 

reflect the level of the incentive to meet the leverage requirement, are positive in all 

models with various EM measurements as dependent variables. These findings are 

consistent with the hypothesis that REITs, which have a high incentive to manipulate 

the leverage ratio to comply with leverage requirements, use more EM strategies. The 

estimated coefficient of variable “SQDLR” is significant at the 5% level of confidence 

in the model with accrual EM measurement as the dependent variable. This result 

supports the hypothesis H2.2.2 developed in Chapter 2. This variable is not significant 

at the 10% confidence level in models with other EM measurements as dependent 

variables. These results do not significantly support this hypothesis.   

 

7.2.3 Summary of the impact of leverage requirement incentive on EM 

The estimated results from the model (7.2.3) and (7.2.8) are summarized in Table 7.2.8 

below, to enable comparison with hypotheses developed in Chapter 2. 

 

Table 7.2.8 Summary of findings  

 Abnormal leverage ratio 

(model 7.2.3) 

leverage requirement incentive 

(model7.2.8) 

.lnabsDA H2.2.1:+ 

Test:+** 

H2.2.2:+ 

Test:+** 

lnabsDEXP H2.2.1:+ 

Test: / 

H2.2.2:+ 

Test:/ 

lnabsDCIVP H2.2.1:+ 

Test: / 

H2.2.2:+ 

Test:/ 

lnabsDREV H2.2.1:+ 

Test: / 

H2.2.2:+ 

Test: / 

lnabsDCOGS H2.2.1:+ 

Test: / 

H2.2.2:+ 

Test:/ 
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L1.lnabsDA H2.2.1:+ 

Test: / 

 

L1.lnabsDEXP H2.2.1:+ 

Test: / 

 

L1.lnabsDCIVP H2.2.1:+ 

Test: / 

 

L1.lnabsDREV H2.2.1:+ 

Test: / 

 

L1.lnabsDCOGS H2.2.1:+ 

Test: / 

 

***Significant at 1% level 

**Significant at 5% level 

*Significant at 10% level 

/Not significant 

 

As the summary table shows, the findings from empirical tests by the model (7.2.3) 

prove that the magnitude of use of the Accrual EM strategy in the current accounting 

period (lnabsDA) is positive at a 5% confidence level, correlated with abnormal 

leverage ratio volatility. Therefore, the REIT managers’ use of the Accrual EM 

approach in the current accounting period contributes to the abnormal volatility of 

leverage, which cannot be explained by the fundamental condition of the REITs. Thus, 

the finding attests to hypothesis H2.2.1, which implies that REITs managers engage in 

Accrual EM strategies to discretionarily manipulate the reported leverage ratio. Model 

(7.2.8) investigates if the incentive provided by the maximum leverage ratio 

requirement motivates REITs to manipulate the reported leverage ratio.  

 

The findings from the model (7.2.8) demonstrate that the incentive to meet the 

requirement for the maximum leverage ratio does motivate REITs to engage in a greater 

magnitude of accrual-EM activities. This finding from the model (7.2.8), along with 

findings in the model (7.2.3), provides strong statistical evidence to support hypotheses 

H2.2.2 developed in Chapter 2. These findings imply that REITs utilize Accrual EM 

strategies to circumvent the leverage ratio requirement. The effect of the requirement 

for a maximum leverage ratio is impaired by the Accrual EM approaches used by REITs. 

The incentive to meet the leverage ratio constitutes an influential factor for REITs to 

engage in accrual EM. Thus, it should be incorporated as an explanatory variable in the 
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future empirical test.   

 

This research also found insignificant correlations between other real EM 

measurements and abnormal leverage volatility and the leverage requirement incentive. 

These findings do not support hypothesis H2.2.2. A possible explanation for this 

unexpected result could be that the leverage ratio is much less feasible to manipulate 

by Real EM strategies quantified in this research. The Real EM strategies quantified in 

this research are either very unlikely to have a significant impact on the leverage ratio 

or too costly to use to manipulate the leverage ratio. Firstly, Real EM strategies such as 

controlling the expenditure (abnormal expenditure) and sales/production volume 

(abnormal revenue and abnormal COGS) can influence reported earnings (Peasnell et 

al., 2000; Teoh et al., 1998). The value of reported total liabilities and total assets are 

significantly larger than the value of reported earnings according to the statistical 

summary in Table 7.2.1. Therefore, these real EM approaches have very limited impact 

on the values of total assets and total liabilities. Discretionarily controlling property 

transactions (abnormal change of investment property) has a great impact not only on 

the leverage ratio but also on other reported financial information, such as earnings. 

Therefore, controlling the leverage ratio through discretionarily conducting property 

transactions could have an unexpected negative impact on earnings, such as failing to 

meet analysts’ forecasts or breaching the dividend pay-out requirement. The risk of 

causing this unexpected negative impact hinders REITs from engaging in Real EM 

strategies through conducting property transactions to control the disclosed leverage 

ratio.  

 

7.3 EM and the incentive provided by the dividend pay-out 

requirement  

Section 7.2 above investigated iteration between the use of EM approaches and the 

leverage ratio requirement in the context of REITs. This section investigates how the 

incentive provided by the dividend pay-out requirement influences EM by REITs. The 
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dividend pay-out ratio in this research is defined as the amount of dividends paid to 

stockholders of the amount of total net income of a REIT. The effect of the dividend 

pay-out ratio requirement on the financial disclosure behaviour of REITs is defined as 

the dividend pay-out requirement incentive. In this research, the dividend pay-out 

requirement incentive is the combination of the incentive to meet the dividend pay-out 

requirement and the restrictive level of this requirement. The dividend pay-out 

requirement incentive should be positively and significantly correlated with the 

magnitude of the use of EM according to hypotheses H2.3.2 in Chapter 2. This research 

is based on a sample composed of REITs in major countries that have a requirement 

related to the dividend pay-out ratio. The findings of this section correspond to research 

questions Q2.2 and Q2.3 in Chapter 1. Background information on all selected markets 

included in the research in this section has been presented in Chapter 4. The EM 

measurements of REITs in the selected markets have been estimated in Chapter 5. The 

following paragraphs justify the selection of the sample and variables, and further 

develop the empirical models from baseline models (3.3.5) to (3.3.7) presented in 

Chapter 3. 

 

7.3.1 Sample and variables  

The empirical research in this section is based on a database consisting of the financial 

and property portfolio information for the following major REIT markets having a 

minimum dividend pay-out ratio. These markets include the U.S., the U.K., Australia, 

Japan, France, Canada, Singapore, Malaysia, Hong Kong, Belgium, The Netherlands 

and Turkey. Table 7.3.1 exhibits the different required dividend pay-out ratios across 

these markets at the end of 2013. More detail concerning the requirements in different 

countries can be found in Table Appendix.1. 

 

Table 7.3.1. Different required minimum dividend pay-out ratios across countries 

Required minimum dividend payout ratio 

U.S 90% France 85% 
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U.K 90% Canada 100% 

Australia 100% Singapore 90% 

Japan 90% Malaysia 90% 

The Netherlands 100% Hong Kong 90% 

Turkey 20% Belgium 80% 

 

As Table 7.3.1 shows, the required minimum dividend pay-out ratio, which represents 

different restrictive levels for the dividend requirement, varies across different REITs’ 

markets. The variation in the restrictive level of the dividend pay-out requirement 

across different REITs’ markets enables empirical tests to be conducted to investigate 

the impact of the restrictive level on EM.  REITs should have a high incentive to utilize 

EM strategies to manipulate the dividend pay-out ratio of the financial reports so they 

can meet the dividend pay-out ratio requirement. The following section will develop 

the empirical models from baseline models (3.3.5) to (3.3.7) in Chapter 3 to investigate 

these issues. 

 

Abnormal dividend pay-out ratio and EM 

Models will first be developed to test whether the magnitude of EM has a significant 

and positive impact on the abnormal volatility of the dividend pay-out that cannot be 

explained by economic conditions. A significant and positive impact can be considered 

as evidence that REITs can use EM strategies to manipulate the dividend pay-out ratio. 

A further test is carried out to determine whether the incentive to meet the dividend 

pay-out requirement motivates REITs to use EM strategies to manipulate the reported 

dividend pay-out ratio. Dividend pay-out ratio abnormal volatility is quantified as the 

error term in the following model developed by Adedeji (1998). 

 

DPRi,t=α1+β1LRj,t+β2ADPRj,t-1+β3AssetGROWTHj,t+β4ROAj,t+β5Aj,t++β6Earningj,t 

+β7PropertyTypej,t + β8Countryj,t + β9DGFCj,t + β10Timej,t + β11Dinternalj,t +εi,t (7.3.1) 
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In equation (7.3.1), “A” stands for the total asset size in logarithmic terms, “LR” is the 

leverage ratio, “ADPR” is the average dividend pay-out ratio of REITs in the same 

country, “AssetGROWTH” is the growth of total assets, “ROA” is the return on assets, 

“Earnings” is the earnings before interest and tax, “PropertyType” stands for the type 

of the property portfolio, “Country” is a dummy variable indicating the country that the 

REIT belongs to, “DGFC” indicates if the observation is collected after the break-out 

of the 2007 GFC, “Dinternal” indicates whether or not the REITs are internally advised, 

and “time” is equal to the difference between the year of data collection and year 2000, 

which is the lower bound of the time range of the database. The selection of these 

explanatory variables is extended from previous research that investigates the 

determinants of the dividend pay-out ratio (Adedeji, 1998; Rozeff, 1982). This model 

is constructed based on the assumption that the dividend pay-out ratio should be 

determined by the REITs’ economic conditions, which are reflected by the independent 

variables selected in the model (7.3.1). Therefore, the error term of equation (7.3.1) 

measures the abnormal dividend pay-out ratio that cannot be explained by factors 

reflecting the economic conditions of REITs. Thus, the error term in the model (7.3.1) 

should be determined by factors reflecting non-economic conditions that have not been 

identified yet. The error term estimated by the model (7.3.1), which measures the 

abnormal volatility of the dividend-payout ratio, is converted into an absolute value to 

measure its magnitude of volatility. Next, the magnitude of the dividend-payout ratio 

abnormal volatility will be used as the dependent variable in the model (7.3.2) to regress 

against the magnitudes of the use of various EM approaches in previous and current 

accounting periods. It is possible to investigate how the magnitude of the use of various 

EM approaches in previous and current accounting periods contributes to abnormal 

volatility in the dividend-payout ratio. 

 

lnabsABDPRi,t=α0+β1L0/1.AEMi,t+β2L0/1.REMi,t+µi,t               (7.3.2)  

 

In equation (7.3.2), “lnabsABDPR” stands for the abnormal volatility of dividend-

payout ratio (the error “ε” in model 7.3.1) in absolute and logarithmic terms. The 
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logarithmic term is generated for dependent variables to estimate the marginal impact 

in percentage terms, to improve estimation. “L0/1” indicates the independent variables 

in the current and previous accounting periods.  Independent variables “L0/1.AEM” 

and “L0/1.REM” are Accrual EM and Real EM measurements in the current and last 

accounting period. Thus, the estimated coefficients β1 and β2 indicate whether, and if 

so, how, accrual and real EM approaches used in the last accounting period cause 

abnormal volatilities in the dividend pay-out ratio.  

 

Minimum dividend pay-out requirement incentives and EM 

The only incentive that motivates REITs to utilize EM to manipulate the reported 

dividend pay-out ratio is the need to meet the dividend pay-out requirement in a given 

REIT regime. The significant positive correlation between the magnitude of the use of 

EM and the abnormal dividend pay-out ratio supports the hypothesis that REITs utilize 

EM to manipulate the dividend pay-out ratio to comply with the requirements of a given 

REIT regulatory regime. In order to further test this hypothesis, the method used in the 

research of Edelstein et al. (2007) is developed in order to identify the observations 

(REIT- year) which are close to the breaching of the minimum dividend pay-out ratio 

requirement. Similar to the method used in section 7.2.1, REITs with a reported 

dividend pay-out ratio within a certain range are likely to have engaged in EM activities 

manipulate the dividend pay-out ratio to comply with the dividend requirement. 

Edelstein et al. (2007) defined this suspected range as being from the “required 

minimum dividend pay-out ratio +0.05” to the “required minimum dividend pay-out 

ratio.” This suspected range is extended to from “required minimum dividend pay-out 

ratio +0.05” to “required minimum dividend pay-out ratio -0.02.” The rationale for 

extending the lower bound of the suspected range is that REITs with a reported dividend 

pay-out ratio that is beyond the limits by a small amount can argue that the excess is 

caused by choosing a particular accounting method. Thus, REITs with a reported 

dividend pay-out ratio slightly lower than the required minimum dividend pay-out ratio 

are not considered to have breached the requirement. This research uses the dummy 

variable “DDPR25” to mark whether an REITs reported leverage ratio is located within 
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the suspected range. 

 

Further, REITs in the suspected range are more motivated to have engaged in EM 

activities to manipulate the reported dividend pay-out ratio if their reported dividend 

pay-out ratios are closer to the lower bound of the suspected range. Following this logic, 

variable “DDPR” is designed as: 

 

DDPR = (RMinDPR+0.05) - DPR                                 (7.3.3) 

 

Where “DPR” is the reported dividend pay-out ratio and “RMinDPR” is the required 

minimum dividend pay-out ratio. Thus, “DDPR” represents the distance between the 

dividend pay-out ratio and the lower bound of the minimum allowable dividend pay-

out ratio for each observation. This variable is used to reflect the level of incentive to 

reach the dividend pay-out ratio requirement by using EM. A high value for the variable 

“DDPR” indicates greater proximity to the lower bound of the suspected range and a 

higher incentive to use EM to meet the dividend pay-out ratio requirement. Thus, 

according to the hypothesis the variable “DDPR” is expected to be positively correlated 

with the magnitude of the use of EM measurements.  

 

The minimum dividend pay-out ratio requirement varies across countries. Thus, the 

distance from the reported dividend pay-out ratio to the allowable minimum dividend 

pay-out ratio “DDPR” should be adjusted for the required minimum dividend pay-out 

ratio.  

 

DDPRratio = DDPR/(1.01- RMinDPR)                            (7.3.4) 

 

In the equation (7.3.4), “RMinDPR” is the required minimum dividend pay-out ratio. 

“1.01- RMinDPR” indicates the “safe” range that the reported dividend pay-out ratio 

can be located in without breaching the dividend pay-out requirement. The reason 

“1.01- RMinDPR” is used instead of “1- RMinDPR” as the measurement of “safe range” 
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is that the minimum required dividend pay-out ratio is 100% in some counties like 

Canada, Australia, and The Netherlands. The denominator in equation (7.3.4) will 

become 0 and induce the problem of observation loss if I use “1- RMinDPR” as the 

measurement of “safe range”.  

 

A more narrow “safe range” (1.01- RMinDPR) indicates a higher restrictive level 

dividend pay-out requirement, and should motivate REITs to use more EM approaches. 

Thus, its reversed term “1/ (1.01- RMinDPR)” is positively correlated with the 

magnitude of EM measurement. “DDPRratio” presents the proximity to breaching the 

dividend pay-out requirement in proportion to the “safe range.” The calculated 

“DDPRratio” incorporates two components: the proximity to breaching the dividend 

pay-out ratio requirement and the restrictive level of the dividend pay-out requirement. 

It is the combined measurement of the incentive provided by the danger of breaching 

the dividend pay-out requirement “DDPR” and the restrictive level of the dividend pay-

out requirement “1/ (1.01- RMinDPR)”. The variable “DDPRratio” should be 

positively correlated with the magnitude of EM measurements.     

 

The incentive to use EM to meet the dividend pay-out ratio requirement should be low 

and the same for the observations (REIT-year) that are not located within the suspected 

range (the dummy variable “DDPR14” is equal to 0). The variable “DDPRratio” is 

integrated with the dummy variable “DDPR25” to generate a new variable “SDPR”. 

The “DDPRratio” is also used in a quadratic term to integrate with the dummy variable 

“DDPR25” to generate a new variable “SQDPR”.   

 

SDPR= DDPR25* DDPRratio                                    (7.3.5) 

 

SQDPR= DDPR25*DDPRratio^2                                (7.3.6) 

 

The two variables “SDPR” and “SQDPR” are expected to be positively and 

significantly correlated with the magnitude of EM measurements according to 



295 
 

hypothesis H2.3.2. 

 

EMi,t=α+β1 SDPR j,t+ β2SQDPRj,t +β3CONj,t+εi,t                             (7.3.7) 

 

In equation (7.3.7), the dependent variables ( EM measurements) include discretionary 

accrual, abnormal expenditure (which is the combination of R&D (Research and 

Development expenses) and SG&A (Selling, Generally Administration)), abnormal 

change of investment property, abnormal revenue and abnormal COGS. These EM 

measurements are estimated in Chapter 5. The controlling variables in equation (7.3.7) 

include total assets (A), leverage ratio (LR), Change revenue (ΔREV), Return on Assets 

(ROA) and the type of portfolio. These controlling variables are selected according to 

the existing literature (Anglin et al., 2012; Liao et al., 2011). Empirical research in 

Chapter 6 has confirmed that the EM behaviour of REITs is influenced by the 2007 

GFC, the choice of managerial structure, EM trade-off and persistence. The dummy 

variable “DGFC” is also calculated to indicate if the observation is collected after the 

2007 GFC. This research also includes the dummy variable “Dinternal” indicating 

whether or not a REIT is internally advised as controlling variables. These controlling 

variables also include the estimated EM measurements in the last accounting year. The 

dummy variable “Dcountry” indicates to which country a REIT belongs, is also 

included as a controlling variable to capture the differences between countries. Finally, 

most of the countries selected in this research, such as Australia and France, do not have 

restrictions on the leverage ratio of REITs. Therefore, the incentive of meeting the 

leverage ratio is not included in the equation as a controlling variable. 

 

7.3.2 Data description and empirical test results 

The models developed above will be tested on a panel database containing financial 

information, property portfolio type information and EM measurements for REITs from 

2000 to 2013 in most of the major REITs’ markets. The financial information is 

downloaded from DataStream, the property portfolio type information is manually 

collected from financial reports and the EM measurements have been estimated in 
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Chapter 5. The Table 7.3.2 below presents the statistical summary of this database.   

 

Table 7.3.2. Statistical Summary of database across 12 countries with a requirement for 

the dividend pay-out ratio 

Variable Description Obs Mean Std. 

Dev. 

Min Max 

Panel A: EM measurements 

DA Discretionary accrual 3,329 0.00 0.18 -2.15 3.09 

DEXP Abnormal expenditure 2,387 0.00 0.04 -0.78 0.96 

DCIVP Abnormal change of investment 

property 

1,347 0.01 1.18 -17.97 20.47 

DREV Abnormal revenue 3,387 -0.01 0.20 -1.03 7.57 

DCOGS Abnormal COGS 3,191 0.00 0.11 -2.84 2.58 

Ln(absDA) Logarithmic term of DA’s absolute 

value  

3,329 -3.77 1.37 -10.89 1.13 

Ln(absDEXP) Logarithmic term of DEXP’s 

absolute value 

2,387 -5.20 1.49 -13.62 -0.04 

Ln(absDCIVP) Logarithmic term of DCIVP’s 

absolute value 

1,347 -2.78 2.30 -13.23 3.02 

Ln(absDREV) Logarithmic term of DREV’s 

absolute value 

3,387 -3.31 1.39 -12.17 2.02 

Ln(absDCOGS) Logarithmic term of DCOGS’s 

absolute value 

3,155 -4.20 1.32 -11.32 1.04 

Panel B: Controlling variables  

office Dummy variable indicating the 

property portfolio focus on office 

property 

4,211 0.15 0.36 0 1 

retail Dummy variable indicating the 

property portfolio focus on retail 

property 

4,211 0.22 0.42 0 1 

residential Dummy variable indicating the 

property portfolio focus on 

residential property 

4,211 0.14 0.34 0 1 

hospital Dummy variable indicating the 

property portfolio focus on hospital 

property 

4,211 0.07 0.26 0 1 

industrial Dummy variable indicating the 

property portfolio focus on 

industrial property 

4,211 0.08 0.28 0 1 

hotel Dummy variable indicating the 

property portfolio focus on hotel 

property 

4,211 0.09 0.28 0 1 

mixed Dummy variable indicating the 

property portfolio is diversified 

4,211 0.25 0.43 -1 1 

A Total asset value in logarithmic term 4,120 9.85 3.59 -1.71 17.71 

LR Leverage ratio 4,120 0.54 0.52 0 30.27 

ΔREV Revenue growth 3,552 2,884 298,892 -

4,600,0

00 

6,000,

000 

ROA Return on asset 4,086 0.02 0.27 -14.82 0.61 
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DPRreported Dividend payout ratio (reported) 3,566 0.78 2.11 -8.50 10.63 

DPR revised Dividend payout ratio (revised) 3,566 1.40 1.93 0.00 10.63 

ADPR 

Average dividend payout ratio of 

REITs in the same country 

3,794 1.17 0.58 0.03 1.72 

AssetGrowth The growth of total asset 3,563 0.02 0.49 -25.29 9.08 

Earning 

Earnings 4,107 3232 244920 -

490000

0 

41000

00 

DGFC Dummy variable indicate if the 

observation is collected after GFC 

happened 

4,211 0.58 0.49 0 1 

AU Dummy variable indicate if the 

REITs are from AU 

4,211 0.09 0.29 0 1 

Belgium Dummy variable indicate if the 

REITs are from Belgium 

4,211 0.03 0.17 0 1 

Canada Dummy variable indicate if the 

REITs are from Canada 

4,211 0.07 0.26 0 1 

France Dummy variable indicate if the 

REITs are from France 

4,211 0.08 0.27 0 1 

HK Dummy variable indicate if the 

REITs are from HK 

4,211 0.02 0.12 0 1 

Japan Dummy variable indicate if the 

REITs are from Japan 

4,211 0.06 0.25 0 1 

Malaysia Dummy variable indicate if the 

REITs are from Malaysia 

4,211 0.02 0.15 0 1 

Netherland Dummy variable indicate if the 

REITs are from Netherland 

4,211 0.02 0.12 0 1 

Singapore Dummy variable indicate if the 

REITs are from Singapore 

4,211 0.05 0.22 0 1 

Turkey Dummy variable indicate if the 

REITs are from Turkey 

4,211 0.03 0.17 0 1 

UK Dummy variable indicate if the 

REITs are from UK 

4,211 0.03 0.16 0 1 

US Dummy variable indicate if the 

REITs are from US 

4,211 0.50 0.50 0 1 

Dinternal Dummy variable indicate if the 

REITs employ internal management 

structure 

4,211 0.74 0.44 0 1 

Panel C:  minimum dividend payout requirements related variables 

RMinDPR Required minimum dividend payout 

ratio 

4,211 0.89 0.13 0.20 1.00 

DDPR The proximity to breaching the 

dividend payout requirement  

3,566 -0.45 1.92 -9.68 1.05 

DDPRratio The proximity to breaching the 

dividend payout requirement, 

adjusted for the safe range:“1.01-

RMinDPR.”  

3,566 2.76 29.28 -87.95 105.00 

SDPR25 The dummy variable used to indicate 

if the observations are within 

suspected range  

4,211 0.04 0.21 0.00 1.00 

SDPR The integrated variable by 

“DDPRratio” and “DDPR25” 

3,566 0.13 0.81 0.00 6.85 

SQDPR The integrated variable by 3,566 0.67 4.60 0.00 46.92 
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“DDPRratio” in quadratic term and 

“DDPR14” 

 

As Table 7.3.2 shows, the total number of observations is 4,211. The magnitude of using 

EM is measured by the logarithmic term of EM measurements’ absolute value. The 

logarithmic term of EM measurements’ absolute value is generated as a dependent 

variable in the model (7.3.7), so the marginal effect on the percentage term can be 

estimated to improve the estimation. Diversified REITs form the largest proportion 

(25 %) in the database, followed by retail REITs (21.7%), office REITs (15.2%) and 

residential REITs (14.3%). The average leverage ratio is 54.1%. Approximately 58% of 

the observations are collected after 2007 when the GFC happened, and close to half of 

the REITs (49.7%) are located in the U.S market. The dividend pay-out ratio 

downloaded from DataStream is equal to the dividend per share divided by the earnings 

per share. As the Table 7.3.2 shows, the dividend pay-out ratio is negative for some 

observations as the variable “DPRreported”. The reason a negative dividend pay-out 

ratio is generated is that REITs have negative earnings in some financial years, but they 

still distribute a positive dividend to investors. A negative dividend pay-out ratio is 

generated in these cases. Numerically, in the empirical test , the use of a higher dividend 

pay-out ratio is required to indicate that the REITs distribute a higher proportion of the 

profit they make to investors. Negative dividend pay-out ratios demonstrate that REITs 

distribute profits to investors even if the REITs lose money in some financial years. 

Thus, negative dividend pay-out ratios demonstrate that REITs distribute more than 100% 

of the profit they make to investors, the negative “DPRreported” is therefore replaced 

with its absolute term to plus 100% to generate a new variable “DPRrevised”. This new 

variable indicates the proportion of profit that the REITs distribute to investors as a 

dividend.   

 

 

Abnormal dividend pay-out ratio and EM 

Based on the sample described above, this research will firstly investigate, based on 
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models (7.3.1) and (7.3.3), whether, and if so, how, the use of EM strategies contributes 

to the abnormal volatility of the dividend pay-out ratio. The original dividend pay-out 

ratio “DPRreported” will be used as the dependent variable in the model (7.3.1) to 

estimate the abnormal dividend pay-out ratio as the error term. Table Appendix.11 

presents the correlation coefficients for the independent variables in the model (7.3.1). 

Table 7.3.3 exhibits the estimated results for the model (7.3.1). 

 

Table 7.3.3. Estimated Model 7.3.1 

Estimated model (7.3.1) 

 Coefficients. T- Stat 

LR -0.13 -0.83 

L1. ADPR 0.11 0.21 

AssetGROWTH -0.03 -0.58 

ROA 0.00 -0.04 

A 0.05 2.04 

Earnings 0.00 -0.32 

office 0.13 1 

retail -0.10 -0.84 

residential -0.02 -0.12 

hospital -0.37 -2.19 

industry -0.02 -0.12 

hotel -0.05 -0.31 

AU -1.41 -2.29 

NZ -1.30 -2.05 

BLG -1.02 -1.8 

CND -1.48 -2.29 

FRC -1.65 -2.03 

HK -1.14 -2.13 

JP -1.27 -1.89 

MLS -1.35 -1.98 

NTL -1.48 -1.98 

SGP -1.72 -1.96 

TK -1.56 -1.99 

UK -0.01 -0.06 

DGFC -0.01 -0.43 

Time 0.01 0.04 

Dinternal 1.29 1.4 

Cons -0.13 -0.83 

Estimator Random effect 

Number of Obs 3095 
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Number of groups 452 

R-sq 0.15 

Prob > chi2 0.00 

Individual effect test (P value) 0.00 

Hausman Test (Prob>chi2) 0.65 

 

The Random effect estimator is selected to estimate model (7.3.1) according to the 

results of individual effect tests and the Hausman test. Then the estimated coefficients 

in the model (7.3.1) are used to predict the error term as the abnormal leverage ratio. 

Table 7.3.4 below exhibits the statistical summary of the predicted error term in the 

model (7.3.1) and its absolute and logarithmic terms. 

 

Table 7.3.4. Summary of predicted abnormal dividend pay-out ratio volatility 

Variable Description Obs Mean 
Std. 

Dev. 
Min Max 

Residual Predicted error term by model (7.3.1) 3,095 0.01 1.45 -2.00 9.10 

lnabsABDPR 

Magnitude of abnormal dividend payout 

ratio volatility calculated as the absolute 

value of “Residual ” in logarithmic term 

3,095 -1.06 1.32 -8.30 2.21 

 

The variable “lnabsABDPR” is used as the dependent variable in the model (7.3.2) to 

regress against the EM measurements in the last and the current accounting period. The 

correlation coefficients of EM measurements and VIF test results in this model are 

presented in Table Appendix.12. The estimated results for the model (7.3.2) are 

exhibited in Table 7.3.5. 

 

Table 7.3.5. Estimated model (7.3.2) 

Estimated model (7.3.2) 

 Coefficients. Z value 

lnabsDA 0.09*** 2.86 

lnabsDEXP 0.04 1.1 

lnabsDCIVP 0.07* 1.99 

lnabsDREV 0.00 -0.1 

lnabsDCOGS 0.00 0.01 

L1.lnabsDA 0.03 0.93 

L1.lnabsDEXP -0.02 -0.34 

L1.lnabsDCIVP -0.03 -0.72 
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L1.lnabsDREV 0.04 1.17 

L1.lnabsDCOGS 0.03 0.76 

_cons -0.91** -2.44 

Estimator Fixed effect 

Number of Obs 750 

Number of groups 130 

R-sq 0.02 

Individual effect test (P 

value) 
0.00 

Hausman Test(Prob>chi2) 0.00 

***Significant at 1% level 

**Significant at 5% level 

*Significant at 10% level 

 

The fixed effect estimator is chosen for the model (7.3.2) according to the results of 

individual and Hausman tests. The total number of observations used in the estimation 

is 750. The estimation results show that the coefficient for discretionary accrual 

(lnabsDA) is positive and significant at the 1% level of confidence. This result 

demonstrates that the magnitude of using Accrual EM is positively correlated with the 

abnormal volatility of the dividend pay-out ratio. This result implies that REITs use 

Accrual EM to manipulate the dividend pay-out ratio and to cause its abnormal 

volatility. The following research investigates whether, and if so, how, the incentives 

provided by the minimum dividend pay-out ratio motivate REITs to engage in EM.  

 

Minimum dividend pay-out requirement incentives and EM 

This section reports empirical tests to investigate whether, and if so, how, the incentives 

to meet the minimum dividend pay-out requirement motivate REITs to engage in more 

EM activities. The EM measurements are used as dependent variables to regress against 

the variables measuring the dividend pay-out requirement incentives, as well as other 

controlling variables in the model (7.3.7). The correlation coefficients of the 

independent variables in the model (7.3.7) are presented in Table Appendix.13. 

According to the correlation coefficients, the variable “SDPR” is highly correlated with 

“SQDPR”, and leads to the problem of multicollinearity. Thus, one of the two variables 

should be deleted. Table 7.3.6 shows the VIF tests for the independent variables in the 
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model (7.3.7) after deleting “SQDPR”. 

 

Table 7.3.6. VIF tests results for independent variables in model (7.3.8) 

Variable VIF 1/VIF Variable VIF 1/VIF 

internal 7.91 0.13 uk 1.91 0.52 

lnSize 7.85 0.13 office 1.89 0.53 

jap 6.76 0.15 residential 1.78 0.56 

au 5.23 0.19 hk 1.58 0.63 

singa 4.92 0.20 industrail~e 1.57 0.64 

time 3.94 0.25 hospital 1.57 0.64 

DGFC 3.79 0.26 hotel 1.56 0.64 

bel 3.23 0.31 LVGR 1.3 0.77 

fra 3.15 0.32 can 1.24 0.80 

turkey 2.86 0.35 SDPR 1.24 0.81 

mal 2.77 0.36 ROA 1.05 0.95 

nether 2.65 0.38 Growth 1.01 0.99 

retail 2.19 0.46    

Mean VIF 3 

 

The VIF tests results show that the problem of multicollinearity does not affect the 

estimation of the model (7.3.7) after deleting “SQDPR”. The estimated results for the 

model (7.3.7) are exhibited in Table 7.3.7 below. 

 

Table 7.3.7. Estimated impact of the dividend pay-out requirement incentive 

 LnabsDA LnabsDEXP LnabsDCIVP LnabsDREV LnabsDCOGS 

SDPR -0.22*** -0.07 -0.11** 0.00 0.04 

 (-5.35) (-1.67) (-2.12) (0.03) (1.01) 

A -0.07 -0.12 0.07 0.01 -0.20*** 

 (-1.12) (-1.46) (0.62) (0.19) (-3.65) 

LR -0.50** -0.07 0.27 -0.36** -0.04 

 (-2.23) (-0.27) (0.53) (-2.45) (-0.19) 

Growth 0.00 0.00** 0.00 0.00** 0.00 

 (-0.46) (2.00) (0.62) (-2.56) (1.04) 

ROA -0.82** 0.00 -1.56** 0.53* -0.22 

 (-1.96) (0.01) (-2.65) (1.95) (-0.55) 

DGFC 0.26** -0.31** 0.06 -0.01 0.00 

 (2.71) (-2.45) (0.35) (0.16) (0.02) 

time -0.04*** 0.02 -0.04 0.01 -0.00 
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 (-2.73) (0.90) (-1.71) (0.62) (-1.04) 

Dinternal 0.41 -0.98 -0.90 -0.48 0.34 

 (0.84) (-1.74) (-1.65) (-1.51) (0.85) 

office / / / / / 

…(omitted) … … … … … 

UK / / / / / 

 / / / / / 

L1. LnabsDA 0.03 / / / / 

 (1.47) / / / / 

L1.LnabsDEXP / 0.14*** / / / 

 / (4.93) / / / 

L1.LnabsDCIVP / / -0.07** / / 

 / / (-2.16) / / 

L1.LnabsDREV / / / 0.19*** / 

 / / / (10.01) / 

L1.LnabsDCOGS / / / / 0.21*** 

 / / / / (10.08) 

_cons -2.76*** -2.34*** -3.39** -2.28*** -1.55*** 

 (-4.47) (-2.61) (-2.62) (-5.65) (-2.92) 

Number of obs 2606 1593 1054 2695 2494 

Number of groups 426 353 175 427 399 

Prob > F 0 0 0.02 0 0 

R square 0.01 0.03 025 0.05 0.23 

Individual Test (Pro>F) 0 0 0 0 0 

Hausman TestProb>chi2 0 0 0 0 0 

***Significant at 1% level 

**Significant at 5% level 

*Significant at 10% level 

 

As Table 7.3.7 shows, the fixed effect estimator is chosen for all models according to 

the results of individual tests and a Hausman test. Most of the dummy variables 

indicating the countries and property portfolio type that the REITs belong to are omitted 

in the fixed effect estimator because these dummy variables remain constant for the 

REITs over time. The coefficients of integrated variable “SDPR”, which reflect the 

level of the incentive to meet the minimum dividend pay-out requirement, is significant 

at 1% and 5% level in the models with accrual EM and real EM based on property 

transactions, respectively. These results indicate that the incentive to meet the dividend 
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pay-out requirement significantly influences the way that the REITs disclose their 

financial information. However, both of these coefficients are negative. This result 

contradicts hypothesis H2.3.2 and indicates that the incentive to meet the dividend pay-

out ratio has a significantly negative impact on the magnitude of the use of Accrual EM 

and Real EM strategies based on property transactions. This outcome could be caused 

by the impact of the restrictive level of the dividend pay-out requirement, which is 

integrated into the variable “SDPR” in the model (7.3.7). A more restrictive dividend 

pay-out requirement will squeeze out the capacity to use EM strategies. The 

manipulation in the Real EM strategies through property transactions will cause a 

greater unexpected outcome on the financial report than will other Real EM and Accrual 

EM strategies because property assets are usually large in value. Compared to other 

Real EM approaches, using a Real EM strategies through manipulation of property 

transactions bears a greater risk of causing an unexpected impact on financial reporting, 

which could induce the violation of the regulatory requirements in a REIT regime. 

Therefore, the magnitude of using the Real EM approach through property transactions 

is more constrained by restrictive regulatory requirements for REITs, compared to other 

Real EM approaches.        

 

7.3.3 Summary of the impact of dividend pay-out requirements incentive 

on EM 

The estimated results from the model (7.3.2) and (7.3.7) are summarized in the Table 

7.3.8 to enable comparison with the hypotheses developed in Chapter 2. 

 

Table 7.3.8. Summary of findings (dividend pay-out requirement)  

 Abnormal dividend payout ratio 

(model 7.3.2) 

Dividend payout requirement 

incentive 

(model7.3.7) 

.lnabsDA H2.3.1:+ 

Test: +*** 

H2.3.2:+ 

Test:-*** 

lnabsDEXP H2.3.1:+ 

Test: / 

H2.3.2:+ 

Test:/ 

lnabsDCIVP H2.3.1:+ H2.3.2:+ 
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Test: / Test:-** 

lnabsDREV H2.3.1:+ 

Test: / 

H2.3.2:+ 

Test: / 

lnabsDCOGS H2.3.1:+ 

Test: / 

H2.3.2:+ 

Test:/ 

L1.lnabsDA H2.3.1:+ 

Test: / 

 

L1.lnabsDEXP H2.3.1:+ 

Test: / 

 

L1.lnabsDCIVP H2.3.1:+ 

Test: / 

 

L1.lnabsDREV H2.3.1:+ 

Test: / 

 

L1.lnabsDCOGS H2.3.1:+ 

Test: / 

 

***Significant at 1% level 

**Significant at 5% level 

*Significant at 10% level 

/Not significant 

 

As Table 7.3.8 shows, the findings from empirical tests using model (7.3.2) prove that 

the magnitude of the use of Accrual EM approaches has a positive and significant 

impact on the abnormal dividend pay-out ratio. The abnormal volatility of the dividend 

pay-out ratio cannot be explained by the fundamental condition of the REITs but the 

discretionarily controlling by the REITs manager. Therefore, the finding attests to 

hypothesis H2.3.1 and implies that REITs engage in Accrual EM approaches to 

manipulate the reported dividend pay-out ratio discretionarily.   

 

According to the estimated model (7.3.7), the incentive provided by the minimum 

dividend pay-out ratio requirement is found to be negatively correlated (at the least at 

the 5% significance level) with the magnitude of Accrual EM and Real EM based on 

property transactions. These findings contradict hypothesis H 2.3.2. These unexpected 

findings can be explained by the incorporation of the restrictive level of the dividend 

pay-out ratio into the measurement of the incentive provided by the dividend pay-out 

requirement. A restrictive dividend pay-out requirement will also lead to lower retained 

profit, and further squeeze out the capacity of REITs to engage in EM. The magnitude 

of the use of the Real EM strategies through property transactions is affected more 
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negatively by restrictive REIT regulatory requirements, as compared to other Real EM 

approaches. The reason for this could be that using a Real EM strategies through the 

manipulation of property transactions bears a higher risk of causing an unexpected 

impact on disclosed financial information, such as the dividend pay-out ratio, compared 

to other Real EM approaches. This risk discourages REITs from using Real EM based 

on property transactions when they face a restrictive dividend pay-out requirement to 

avoid violation of REITs regulatory regime requirements. The empirical test proves that 

this squeezing out the effect of the restrictive minimum dividend pay-out requirement 

outweighs the incentive to use more EM to meet the dividend pay-out requirement, 

especially for Accrual EM and Real EM through property transactions. Thus, the 

measurement of the incentive provided by the dividend pay-out requirement 

(incorporating the dividend requirement’s level of restriction) is found to be 

significantly and negatively correlated with the magnitude of Accrual EM and Real EM 

based on property transactions.  

 

Combining the findings of models (7.3.2) and (7.3.7), REITs are found to engage in 

Accrual EM to manipulate the dividend pay-out ratio. However, the incentive provided 

by the minimum dividend pay-out requirement does not motivate REITs to use a greater 

magnitude of Accrual EM and Real EM.  REITs are therefore motivated by not only the 

minimum dividend pay-out ratio requirement but also other factors to engage in EM 

activities to influence the disclosed dividend payout ratio. Other motivations could be 

the need to boost reported earnings to avoid reporting a loss, or need to meet analysts’ 

forecasts. The reported dividend pay-out ratio will be affected accordingly because the 

dividend pay-out ratio equals the ratio of distributed dividends to reported earnings. 

The findings from the model (7.3.7) prove that restrictive dividend pay-out 

requirements will squeeze out the capacity to use Accrual EM and Real EM based on 

property transactions.  
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7.4 Summary of regulatory factors  

This chapter has investigated the regulatory factors that influence the EM behaviour of 

REITs. Firstly, the sample of U.K. REITs and listed real estate companies were used to 

perform empirical tests to study how listed real estate companies change their EM 

behaviour during and after their conversion to REIT status. The only direct change 

brought about by the conversion to REIT status that might influence the financial 

disclosure behaviour of listed real estate companies is that they need to face more 

restrictive regulatory requirements in the REIT regime than they faced before they 

changed status. Therefore, the impact of conversion to REIT status on EM by REITs is 

the influence of the more restrictive regulatory requirements of the REIT regime on EM. 

Findings from this research indicate that during their conversion to REIT status, listed 

real estate corporations increase the magnitude of their use of Accrual EM, but reduce 

the magnitude of Real EM through general expense and sales volume manipulation. 

Compared to listed real estate corporations, REITs use more Accrual EM strategies, but 

less Real EM strategies based on general expense and sales controlling. These findings 

imply that the restrictive regulatory requirements of the REIT regime effectively limit 

business activities of REITs and weaken the capacity to conduct Real EM based on 

expense and revenue manipulation. Therefore, investors and regulators need to consider 

the influences of the REIT regulatory regime when they interpret financial information 

disclosed by REITs and listed corporations during the process of conversion to REIT 

status. The findings also provide references for investors and regulators to make 

adjustments for disclosed financial information accordingly. 

 

After it is confirmed that the more restrictive regulatory requirement of a REIT regime 

has a significant impact on EM, further empirical studies were conducted to investigate 

how each requirement in a REIT regime influences EM. The requirements investigated 

in this research include the leverage requirement and dividend pay-out ratio 

requirement. Other requirements, such as requirements relating to asset/income 

composition, development restrictions, and overseas investment restrictions, are not 



308 
 

investigated in this research because relevant information was not available. The 

findings from the empirical tests include that the magnitude of Accrual EM is found to 

be significantly and positively correlated with the abnormal volatility of the leverage 

ratio; REITs with a strong incentive to reach the leverage requirement are using 

significantly more Accrual EM strategies. These findings imply that REITs managers 

use Accrual EM to fit themselves to comply with the maximum leverage requirements. 

Thus, investors and auditors should be more cautious when they interpret the financial 

information and make an adjustment on the accrual items for REITs which are close to 

breaching the leverage requirement. For the dividend pay-out requirement, it is found 

that REITs are motivated by other factors, rather than the incentive to meet the dividend 

pay-out requirement, to engage in a greater magnitude of accrual EM to manipulate the 

dividend pay-out ratio. Also, a restrictive dividend pay-out requirement will squeeze 

out the capacity to use Accrual EM and Real EM based on property transactions. These 

findings provide implications for investors and auditors that the quality of disclosed 

financial information of REITs is not impaired if dividend pay-out requirement is 

restricted.  The following Chapter 8 will summarize the empirical research on both non-

regulatory and regulatory factors on EM by REITs, and provide more detailed 

implications for investors, auditors and regulators.  
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Chapter 8. Conclusions 

This first section of this chapter summarizes the results of empirical tests in regard to 

the impact of regulatory and non-regulatory factors on EM used by REITs. The 

remaining sections demonstrate how the findings from this study contribute to the real 

estate literature and practice. Finally, the limitations of this study will be discussed 

together with opportunities for future research.  

 

8.1 Summary of empirical studies 

This section summarizes the empirical research related to non-regulatory and regulatory 

factors affecting EM activities used by REITs. The implications of the findings set out 

in previous chapters are discussed in this section.  

 

8.1.1 Implication of the findings for non-regulatory factors 

This research conducts empirical tests to investigate the non-regulatory factors which 

may influence the EM behavior of REITs set out in Chapter 6. These non-regulatory 

factors include the composition of a REIT’s portfolio, the choice of management 

structure, the 2007 GFC, trade-offs and persistence of EM. The sample selection, the 

methods and corresponding hypotheses used in the empirical tests for these non-

regulatory factors are summarized in Table 8.1.  

 

Table 8.1. Summary of empirical studies concerning non-regulatory factors 

 Sample choice Methodology  Hypothesis  

Property 

portfolio 

composition  

New Zealand 

LPPs 

OLS estimator, Static 

panel data models 

H.1.1.1 to H.1.1.4: √ 

Management 

structure 

choice 

Australian 

REITs 

OLS estimator, Static 

panel data models, 

treatment effect 

H.1.2.1:√ 

2007 GFC U.S equity 

REITs 

OLS estimator, Static 

panel data models, 

structural break analysis 

H.1.3.1,H1.3.3 to H1.3.5: √ 

H.1.3.2: × 

H1.3.4:/ 

Trade-off and 

Persistence of 

U.S equity 

REITs 

OLS estimator, Static 

panel data models, GMM 

H1.4.2,H1.4.4,H1.4.5: √ 

H1.4.3: × 
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EM estimator 

√- supported; ×-rejected; /-not verifiable  

 

As the Table 8.1 shows, empirical tests were conducted to investigate how property 

portfolio composition impact the EM activities of listed Property Portfolios (LPPs) in 

New Zealand. The findings of the research include: (1) the office property ratio of the 

property portfolio provides the highest incentive for LPPs to engage in EM; (2) LPPs 

with a higher ratio of industrial property are less likely to use Accrual EM and Real EM, 

based on the evidence from property transactions; (3) LPPs with a focus on hospital 

properties tend to prefer Accrual EM over Real EM; and (4) LPPs with a focus on retail 

property prefer long-term Accrual EM and sales manipulation rather than other EM 

strategies. These findings are consistent with hypotheses H.1.1.1 to H.1.1.4 and imply 

that the existing mainstream accounting literature cannot provide a satisfying 

explanation for the financial disclosure behaviour of REITs. The financial disclosure 

behaviour of REITs is affected by the risk-return characteristics of various property 

types held in REITs’ property portfolios. The findings highlight the importance of 

investigating property portfolio composition features when optimal financial disclosure 

quality is paramount. These findings further demonstrate that the financial disclosure 

behaviour of REITs is unique and requires specific research, due to the effect of 

property market volatility which is not applicable to the financial disclosure behaviour 

of other listed firms. This research also provides implication for investors to help them 

make an adjustment for the disclosed financial information according to the property 

portfolio features. For example, the finding proves that REITs with more poor 

performance properties in their portfolio use more accrual based EM. Thus, investors 

and auditors should spend more effort to investigate the accrual items on the financial 

report of REITs with more poor performance properties.      

 

Empirical tests were then conducted to investigate whether the EM used by REITs is 

influenced by the choice of management structure (stapled or unstapled). Findings show 
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that, compared with unstapled A-REITs, stapled A-REITs use more Accrual EM and 

Real EM based on controlling expenses associated with various business activities, such 

as general administration, marketing, and staff training. These findings are consistent 

with hypothesis H.1.2.1 and imply that the stapled REITs structure provides more space 

for managers to control the disclosure of financial information. The findings further 

demonstrate that REITs are motivated by EM incentives to choose a stapled structure. 

In contrast, unstapled REITs use fewer EM strategies and have a better quality of 

financial disclosure than do stapled REITs. Investors and auditors should, therefore, be 

cautious when analysing the accrual items and expenditure related items on the 

financial reports of stapled REITs. To increase market transparency, regulators should 

discourage REITs from adopting a stapled structure. The overall quality of financial 

disclosure in the A-REIT market would have been weakening before the advent of the 

2007 GFC, given that increasing numbers of A-REITs had been adopting the stapled 

structure from 2000 to 2008 (Davis , 2012; Newell and Keng, 2005). It would be 

implied that the enhancement of financial disclosure governance after the 2007 GFC 

could possibly discourage REITs from using EM strategies. The declining EM incentive 

for choosing the stapled structure can also explain the shift of preference from stapled 

to the unstapled structure after the occurrence of the 2007 GFC. The findings also 

provide additional insights into the different EM behaviour of internally advised and 

externally advised REITs, given that a stapled structure can be classified as an internally 

advised management structure.  

 

Empirical tests were conducted to investigate how the 2007 GFC changed the EM 

behaviour of REITs. The findings from the empirical tests can be summarised as follows: 

REITs are more likely to engage in EM activities to embellish their financial reports 

after the GFC. The magnitude of REITs’ EM activities declined after the 2007 GFC. 

These EM activities consist of both Accrual EM and Real EM. REITs also changed the 

manner in which their EM behaviour responded to key factors in the market after the 

outbreak of the GFC. These findings are consistent with hypotheses H.1.3.1, H.1.3.3, 

and H.1.3.5, but contradict with hypothesis H.1.3.2. The empirical results imply that 
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the overall quality of financial reports for REITs improved after the 2007 GFC. The 

actual fundamental performance of REITs after the 2007 GFC was not as good as was 

presented in financial reports as they were embellished through EM strategies. The 

negative impact of the GFC on the performance of REITs is very likely to last for a 

longer period than the period originally expected. This study provides empirical 

insights into how the GFC changed the nature of financial information disclosure for 

REITs. Market participants such as investors and auditors are recommended to 

scrutinize the quality of disclosed financial information of REITs in line with the capital 

market’s performance. Policy makers are advised to review regulations on REITs’ 

financial disclosure, especially when significant negative shocks happen. Future 

research concerning the financial disclosure behaviour of REITs will need to consider 

the impact of 2007 GFC.   

 

Finally, empirical tests were conducted to investigate the trade-off and persistence 

between various accrual and real EM measurements of REITs. The findings include: 

the magnitude of Accrual EM in the current accounting period is negatively correlated 

with itself in the previous accounting period, but the value of Accrual EM in the current 

accounting period is positively correlated with itself in the previous accounting period. 

These findings are consistent with the hypotheses H.1.4.2, H.1.4.4, and H.1.4.5, but 

contradict to hypothesis H.1.4.3. These results imply that the capacity of using Accrual 

EM by REITs is limited in the short-term (one to three accounting years). However, the 

direction of Accrual EM is not constrained by the reversal effects of Accrual EM that 

has been documented in the previous literature for firms that are suspected to have 

engaged in income-increasing EM (Burgstahler and Dichev, 1997; Defond and Park, 

2001). The magnitude of using Real EM used by REITs is positively correlated with 

the magnitude of the use of Accrual EM and Real EM in the previous accounting period. 

This estimated result implies that, unlike the outcome from Accrual EM, the capacity 

of REITs to use Real EM is not limited in the short term. REITs tend to increase Real 

EM approaches based on property transactions to make up for the reduction in the 

magnitude of using Accrual EM if REITs have over-used Accrual EM in the previous 
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accounting period. These findings also imply that the REIT is unique in terms of the 

strategy and motivation for using Accrual and Real EM; thus the EM used by REITs 

requires specific further research. These findings can help the investor to improve the 

interpretation of disclosed financial information and make adjustment accordingly. For 

example, if REITs are found using accrual EM aggressively in last accounting period, 

investors and auditors should be more cautious when interpreting the Real EM related 

items on the financial report and make adjustment accordingly. 

 

8.1.2 Implication of findings for regulatory factors 

Chapter 7 investigated how the EM used by listed corporation changes after they enter 

the REITs’ regime and need to comply with more restrictive regulatory requirements. 

It then investigated whether, and if so, how, the REITs use various EM strategies to 

control the reported leverage ratio and dividend pay-out ratio. Finally, an investigation 

was carried out to determine whether, and if so, how, the regulatory requirements in 

REITs regime provide incentives for REITs to engage in more EM activities. The 

sample selection, methods and corresponding hypotheses in empirical tests in the 

second stage are summarized in Table 8.2. The findings and their corresponding 

implications of the research concerning the regulatory factor are then summarized. 

 

Table 8.2. Summary of empirical study concerning regulatory factors 

 Sample choice Methodology  Hypothesis  

REITs conversion  U.K REITs Treatment effect 

estimators 

H2.1.1 to H2.1.4: √ 

Incentive provided 

by leverage ratio 

requirement 

Major REIT markets 

with requirement of 

leverage ratio 

OLS estimator, 

Static panel data 

models  

H.2.2.1and H.2.2.2: √ 

 

Influence provided 

by dividend pay-

out ratio 

requirement 

Major REIT markets 

with requirement for 

dividend pay-out ratio 

OLS estimator, 

Static panel data 

models  

H.2.3.1: √  

H.2.3.2: × 

√- supported; ×-rejected   

Table 8.2 describes whether, and if so, how, earnings management (EM) used by listed 

real estate corporations is influenced by their conversions to REIT status. Investigating 
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how listed corporations change their EM during and after their conversion to REIT 

status can provide insights into how REIT regulatory regimes influence EM. After listed 

real estate corporations enter a REIT regime, they will face two changes in the 

regulatory environment: more favoured tax advantages and more restrictive regulatory 

requirements in the REIT regime. The tax advantage is unlikely to cause any changes 

in their financial disclosure behaviour. Thus, if the EM used by a listed corporation 

changes after it has converted to REIT status, the cause is likely to be the restrictive 

requirements of the REIT regime. Findings of the empirical research concerning the 

impact of investment entities choice on EM include: Firstly, before conversion to REIT 

status, listed real estate corporations significantly increase their use of Accrual EM and 

reduce the use of Real EM through the general expense and sales volume manipulation. 

Compared to listed real estate corporations, REITs use more Accrual EM approaches, 

but less Real EM approaches based on general expense and sales control. These findings 

imply that meeting the regulatory requirements of a REITs regime motivates REITs to 

engage in Accrual EM. Restrictive requirements in REITs regime constrain the capacity 

of using Real EM by REITs. The REITs regulatory regime is therefore taken into 

consideration for financial disclosure, the quality of financial disclosure of listed 

corporations is affected during and after their conversions to REITs status. The 

significant increases in the use of Accrual EM strategies before conversion to REIT 

status indicate that listed corporations are using Accrual EM strategies to trim their 

financial reports so they can comply with the REIT regulatory regime. REITs regulatory 

regimes are weakened by the Accrual EM approaches used by REITs. Overall, the 

findings indicate that the restrictive regulatory requirements in the REITs regime have 

a significant impact on the EM behaviour of REITs. The influences of the REITs 

regulatory regime should be considered in the future research of REITs’ financial 

disclosure behaviour. The financial disclosure behaviour of REITs is unique as 

compared to other listed firms because of the special restrictions of the REITs 

regulatory regime. Thus, the financial disclosure behaviour of REITs cannot be fully 

explained by mainstream accounting theory, and requires specific research.  investors 

and regulators need to consider the influences of the REIT regulatory regime when they 
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interpret financial information disclosed by REITs and listed corporations during the 

process of conversion to REIT status. The findings also provide references for investors 

and regulators to make adjustments for disclosed financial information accordingly. For 

example, investors and auditors should spend more effort to examine the accrual items 

on the financial reports of REITs  and listed real estate companies which are about to 

be converted into REITs. 

 

After confirming that restrictive REITs regulatory requirements do have a significant 

influence on the EM used by REITs, a test was carried out to determine how each 

requirement in a REIT regime influences EM. Requirements investigated in this 

research include the leverage requirement and the dividend pay-out ratio requirement. 

Other requirements such as those for asset/income composition and restrictions on 

development and overseas investment are not investigated in this research because 

relevant information is not available.  

 

Next, an empirical test was conducted to investigate the incentive provided by the 

leverage requirement that may influence the EM behaviour of REITs. Findings from 

the empirical test are as follows: Firstly, the magnitude of Accrual EM is significantly 

and positively correlated with the abnormal variation of the leverage ratio. REITs with 

a high incentive to reach the leverage requirement are using a significantly greater 

magnitude of Accrual EM approaches. These findings are consistent with the 

hypotheses H.2.2.1and H.2.2.2 developed in Chapter 2 and implied that the REITs tend 

to utilize Accrual EM approaches to circumvent the leverage ratio requirement. Thus, 

the effect of the requirement for a maximum leverage ratio is impaired by the Accrual 

EM strategies used by REITs. The incentive to meet the leverage ratio constitutes an 

influential factor for REITs to engage in Accrual EM. This research also found an 

insignificant correlation between Real EM measurements and abnormal leverage 

volatility, and the insignificant correlation between Real EM measurements the 

incentive provided by the leverage requirement. These findings further imply that the 

incentive provided by the leverage requirement does not significantly motivate REITs 
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to engage in more Real EM activities. Compared to the findings of Edelstein et al. 

(2007), which looked at the dividend pay-out requirement, it is found that there are no 

consistent incentives for REITs to engage in EM activities and to meet various REITs' 

regulatory requirements. This finding implies that it is not feasible for REITs to utilize 

Real EM approaches to meet certain regulatory requirements such as the leverage ratio 

requirement. These findings provide implication for investors and auditors that 

adjustments should be made to the accrual items on the financial reports of REITs, 

which are close to breaching the leverage requirement.  

 

Empirical tests were also conducted to investigate whether, and if so, how, the incentive 

provided by the dividend pay-out ratio motivates REITs to change their EM behaviour. 

The findings from the empirical test include: Firstly, the magnitude of using Accrual 

EM is significantly and positively correlated with the abnormal volatility of the 

dividend pay-out ratio. The abnormal volatility of the dividend pay-out ratio cannot be 

explained by the fundamental condition of the REITs, and the abnormal volatility of the 

dividend pay-out ratio cannot cause the magnitude of Accrual EM measurements 

increase. This finding indicates that the greater magnitude of using Accrual EM 

measurement result in higher abnormal volatility of dividend pay-out ratio. This finding 

implies that REITs could possibly engage in Accrual EM approaches to manipulate the 

dividend pay-out ratio. The findings also show that REITs with a strong incentive to 

meet the dividend pay-out requirement use a significantly less magnitude of Accrual 

EM and Real EM based on property transactions. This finding is not consistent with the 

research of Edelstein et al. (2007) which found that REITs tend to utilize Real EM 

approaches to manipulate the reported earnings to fit the minimum dividend pay-out 

requirement. The reason for this inconsistency is that this research extends the model 

of Edelstein et al. (2007) and identifies how different restrictive levels of dividend pay-

out requirement across countries can provide different incentives to motivate REITs to 

change their EM behaviour. The desire to comply with dividend pay-out requirement 

will motivate REITs to engage in more Real EM according to Edelstein et al. (2007). 

However, the more restrictive requirement for dividend pay-out ratio will also lead to 



317 
 

lower retained profit, and further squeeze out the capacity of REITs to engage in 

Accrual EM. Using  Real EM approaches through the manipulation of property 

transactions bears a higher risk of resultant unexpected impact on disclosed financial 

information compared to other Real EM strategies. This risk discourages REITs from 

using Real EM based on property transactions when they face a restrictive dividend 

pay-out requirement to avoid violation of REITs regulatory regime requirements. This 

squeezing-out effect of the restrictive minimum dividend pay-out requirement 

outweighs the incentive to use more EM to meet the dividend pay-out requirement. 

 

Concluding the regulatory factors, the empirical tests confirm that REITs are motivated 

to engage in certain EM strategies by the desire to meet certain regulatory requirements 

in a REIT regime. The findings also highlight that some regulatory requirements cannot 

be met by using EM strategies. The restrictive requirements in REIT regimes will also 

squeeze out the capacity for REITs to engage in EM.  

 

Finally, this research finds that non-regulatory factors are no less important than 

regulatory factors when both categories of factors influence managers’ decisions on 

earnings management concurrently. This empirical research has provided statistical 

evidence to prove what factors influence the financial disclosure behaviour of REITs, 

and how these influential factors work in changing the EM. Further research can be 

conducted to compare the significance of these influential factors in regard to their 

impact on EM. The following section will provide a further demonstration on how the 

findings contribute to the practice, and how investors can benefit from the implication 

of the findings. 

 

8.2 Contribution to literature and practice  

8.2.1 Contributions to literature  

Contributions from findings of the first-stage research 

The existing literature concerning the EM used by REITs mainly focuses on the U.S. 
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REITs’ market (Ambrose and Bian, 2010; Anglin et al., 2012; Danielsen et al., 2009; 

Edelstein et al.,2007; Zhu et al., 2010). Very little research has been conducted to 

investigate the EM of REITs or their equivalents outside the U.S (Liao et al., 2011). The 

research in the first stage contributes to the existing literature by being the first to test 

the EM measurements of most of the major REITs outside the U.S empirically.  The 

research in the first stage also develops the empirical models from literature to estimate 

new EM measurements such as long-term discretionary accrual and abnormal change 

of investment property.   

 

Contributions from findings of the second-stage research 

In the second stage, the findings from the empirical tests confirm that the EM used by 

REITs is significantly influenced by property portfolio composition features, the choice 

of managerial structure, the 2007 global financial crisis, and EM persistence. Firstly, 

existing literature employs dummy variables indicating REITs’ property portfolio types 

as controlling variables to capture the variation of the property portfolio features 

(Ambrose and Bian, 2010; Anglin et al., 2012; Danielsen et al., 2009; Edelstein et 

al.,2007; Zhu et al., 2010). However, most REITs are diversified and have investments 

in different types of property in their portfolio, suggesting that the way in which earlier 

studies utilize dummy variables to indicate the type of a REIT’s portfolio does not 

accurately reflect the impact of the portfolio’s composition on EM. This study 

contributes to the literature by using a more accurate way to capture the variation in the 

property portfolio composition feature and its impact on EM by REITs. This new 

approach uses the ratios of the value of different property types that takes in the total 

property portfolio’s value to describe the property portfolio composition. Findings 

using this method demonstrates that different property types have different risk-return 

features and provide different incentives for REITs to engage in various EM strategies. 

These findings highlight the impact of factors related to property portfolios when the 

financial disclosure behaviour of REITs is analysed. The findings also attest to the fact 

that the financial disclosure behaviour of REITs is influenced by factors related to the 

property portfolio.  
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Secondly, the existing literature has not identified the differences of financial disclosure 

behaviour between stapled and unstapled REITs. Findings of the empirical research 

concerning the impact of REITs managerial structure on EM indicate that the stapled 

structure could possibly provide more capacity for REITs to engage in EM activities 

than the unstapled structure. EM incentives could possibly be one of the reasons for the 

changes of preference for managerial structure after the 2007 GFC. These findings 

contribute to the corporate governance theoretical framework by showing that the 

stapled structure, allowing more diverse and complicated business activities, provides 

more capacity for agents (managers of listed entities) to engage in EM. Such corporate 

structure usually generates a greater amount of information asymmetry between 

managers and shareholders than does the unstapled structure.  

 

The existing literature has shown that the 2007 GFC has had a significant impact on the 

REITs in terms of financial performance, operational behaviour and ownership 

structure (Basse et al., 2009; Case et al., 2012; Devos et al., 2007; Devos et al., 2013; 

Newell, 2010; Zhou and Anderson, 2012; Zhou and Anderson, 2013). However, no 

research has been done to date to investigate how the 2007 GFC changed the financial 

behaviour of REITs. This research contributes to the literature by indicating that the 

2007 GFC significantly reduced the magnitude of EM strategies used by REITs. It is 

also found that the possibility of embellishing financial information by using EM 

increases after the GFC. These findings contribute to the efficient market theoretical 

framework by clarifying how structural breaks such as the 2007 GFC has changed 

information disclosure behaviour. These findings also indicate that the reinforcement 

of regulatory strength following the 2007 GFC has improved the overall financial 

disclosure quality of the market.  

 

The empirical research concerning the trade-off and persistence of EM measurements 

found that REITs differ from other listed firms in terms of the strategy and motivation 

of using accrual and real EM (Baber, Kang and Li, 2011; Cheng and Warfield, 2005; 
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Cohen et al., 2007; Zang, 2011). These findings highlight the unique financial 

disclosure behaviour of REITs. These findings further emphasize that the findings from 

mainstream accounting literature do not fully explain the financial disclosure behaviour 

of REITs.    

  

Contributions from findings of the third-stage research 

Existing studies have found that the financial disclosure behaviour of listed firms is 

affected by the restrictive level of the regulatory environment (Cohen et al., 2007; 

Cohen and Zarowin, 2010; Gunny, 2010). Edelstein et al. (2007) found that REITs are 

motivated to engage in EM activities so they can meet the dividend pay-out requirement. 

No previous research has investigated how REIT regulatory regimes affect the financial 

behaviour of REITs. Empirical tests were conducted as part of this study to prove that 

the process of converting to a REIT has a significant impact on EM. Findings contribute 

to the corporate governance literature by attesting that transparent business entity such 

as REIT, which needs to face more restrictive requirements, uses different EM strategies 

compared to other listed corporations. The findings also contribute to the efficient 

market theoretical framework by showing that the regulatory environment has a 

significant impact on corporations’ information disclosure behaviour and the quality of 

financial disclosure.   

 

Findings from the empirical tests demonstrate that different regulatory requirements in 

REIT regimes provide different incentives that motivate REITs to engage in EM. More 

importantly, they also indicate that the restrictive requirements in a REIT regime also 

squeeze out the capacity to use certain EM strategies (squeezing-out effect). These 

results contribute to the literature by exhibiting a much more comprehensive picture as 

to how regulatory requirements influence EM. The squeezing out effect identified by 

this research shows that the quality of financial disclosure by REITs can be higher than 

some existing literature considers it to be (Edelstein et al., 2007; Nwogugu, 2009). 

Influential regulatory factors identified by this research can be included as controlling 

factors in future research to improve estimation.   
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These results contribute to the knowledge as to how regulatory and non-regulatory 

factors affect the EM used by REITs and thus deepens our understanding of the financial 

disclosure behaviour of REITs. The findings complement the limitation of the efficient 

market hypothesis (that ignores the supply side of information) by empirically testing 

the factors influencing the financial disclosure behaviour of REITs. 

 

8.2.2 Contributions to practice  

In addition to the contributions to the literature discussed above, the findings of this 

study can be applied by investors, auditors, regulators and policy makers in markets.  

 

The empirical results in the second and third stages of this research can assist investors 

and auditors to improve their interpretations of the financial reports of REITs, and 

further, enhance the efficiency of information transmission in the REIT market. Listed 

corporations tend to utilize EM strategies to create information asymmetry, and gain 

advantages of information over outside investors. Such behaviour will hinder efficient 

information transmission, jeopardize the quality of financial disclosure in the stock 

market, and further increase the risk of overall market failure such as the past GFC. The 

findings from the empirical tests relating to the factors that influence the EM of REITs 

can help investors and auditors to identify the EM strategies used by REITs, and can 

consequently adjust their interpretation of the financial information disclosed by REITs. 

For example, the empirical tests in the second stage confirm that REITs with a stapled 

managerial structure use more Accrual EM and Real EM through expenditure 

manipulation. Thus, investors and auditors need to be more cautious when analysing 

the financial reports of stapled REITs and need to adjust the financial information 

accordingly. This research can help to enhance the efficiency of financial information 

transmission, and the market can react to the REITs financial performance more 

accurately. Finally, the overall quality of the market’s financial disclosure will be 

improved, and the risk of market failure will be reduced.  
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The empirical test results in the second-stage research can also be used to enhance the 

regulators’ and policymakers’ understanding of the financial disclosure behaviour of 

REITs; so they can better regulate the REIT market and improve market transparency. 

The findings from the third stage empirical research provide the first empirical research 

references for regulators and policy makers in respect to how requirements of REIT 

regulatory regimes influence EM by REITs.  

 

The findings from the third stage help to identify what EM strategies are used to meet 

certain regulatory requirements. With this knowledge, regulators can improve the 

regulatory regime and accordingly enhance market transparency. The findings from the 

third stage also change the perception of how regulatory requirements influence EM by 

REITs. Practitioners and the previous literature have argued that REIT regulatory 

regimes have been weakened by the use of EM (Edelstein et al., 2007; Nwogugu, 2009). 

Findings from this research confirm that REITs are motivated to engage in certain EM 

strategies to meet some requirements.These findings also show that more restrictive 

regulatory requirements will limit REITs’ capacity to use EM. The REITs regulatory 

regime could be more effective in ensuring a passively managed business entity of REIT, 

than the previous literature considers (Nwogugu, 2009). Findings from this research 

also indicate that the requirements of REIT regimes can be circumvented by using 

certain EM strategies. Regulators and policy makers can review and revise the 

regulatory requirement, to improve the regulatory environment for REITs. 

 

In conclusion, the results of the empirical studies deepen the understanding of the 

financial behaviour and quality of REITs and contribute to the knowledge in the related 

field. These findings also enrich the theoretical frameworks for the Efficient Market 

Hypothesis, information asymmetry, and corporate governance in the context of REITs, 

and provide empirical results for the accounting and financial literature. The 

implications drawn from the results of the empirical research have the capacity to help 

investors and auditors to improve their interpretation of the financial information 

disclosed by REITs, and further, enhance market transparency and reduce the risk of 
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market failure. The findings from the third-stage empirical study help to enhance the 

knowledge of regulator as to how regulatory requirements in REIT regimes influence 

the financial disclosure behaviour of REITs. With this knowledge, they can improve the 

regulatory regime for REITs. Findings from this research can also help countries that 

are considering establishing a REIT market to design an effective REITs regulatory 

regime.  

 

8.3 Limitations and further study  

This section discusses the limitations of this research, and points out possible relevant 

issues that can be examined in future research. The main limitation of this study is that 

some financial information is not available for empirical research. Firstly, information 

concerning property portfolio composition characteristics is not available for most of 

the major REIT markets such as the U.S. and Australia. To investigate the impact of 

property portfolio composition characteristics on EM, only the sample of New Zealand 

Listed Property Portfolios was used, which are the equivalent of REITs and provide 

comprehensive property portfolio information in their financial report. Future empirical 

research on this issue can be undertaken in other major REITs’ markets after relevant 

information is made available and collected. The previous literature has confirmed that 

the use of EM measurements is influenced by factors such as seasonal equity offerings 

(Zhu et al., 2010), management compensation structure and corporate governance 

structure (Anglin et al., 2012). These factors are not included in this research because 

the relevant information was not available in all sample markets. Further research can 

incorporate these factors into empirical tests when the above information is available. 

Other controlling variables reflecting the fundamental conditions of REITs may need 

to be included in the models (7.2.1) and (7.3.1) to improve the estimation of abnormal 

variation of the leverage ratio and dividend pay-out ratio. The information concerning 

the asset composition, income composition, and real estate development project value 

proportion is not available. Thus, this research cannot estimate the EM incentives 

provided by these regulatory requirements. Further empirical research can investigate 
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this issue when relevant data is available. 

 

Also, the information of gain or loss from property sales is not disclosed in some 

countries such as Australia and New Zealand. This research overcome this limitation 

by using abnormal change of investment property to replace abnormal gain or loss from 

property sales as suggested by literature (Ambrose and Bian, 2010; Anglin et al., 2012; 

Edelstein et al., 2007) to estimate the real EM measurement for how REITs engage in 

property asset transaction to influence the disclosed financial report. The potential 

limitations and biases associated with using the measurement of change in investment 

property are that this measurement may not reflect genuine EM. The reported 

investment property may be impacted by differences in accounting rules choice: fair 

value reporting or historical cost reporting. The recent research of Chen et al. (2015) 

found that the choice of fair value reporting method provide more space for managers 

to manipulate the reported investment property discretionarily. These accounting rule 

differences need to be investigated and articulated in the future studies to provide 

context to overcome the investment property change measurement limitations and 

potential issues.   

 

Additionally, this research calculates the absolute value of EM measurements to 

estimate the impact of some influential factors on the magnitude of using EM 

approaches. There is a potential limitation of using the absolute value of EM 

measurements in a special market condition when there are a substantial number of 

periods that observe the severe magnitude of change of EM measurements from 

positive to negative, or vice versa. However, such kind of market condition is rare for 

REITs, based on the nature of accruals and the persistence of Real EM (as found in the 

present study). This research has also incorporated the change of EM measurement 

direction in the empirical test estimating the impact of 2007 GFC on the EM behaviour 

of REITs.  If future research implies that other influential factors investigated in this 

research may change the directions of EM measurements, the empirical testing models 

need to be revised and adapted accordingly. Finally, limited by the requirement of thesis 
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maximum length, some detail information for each REIT market which is not related 

to the focus of this research is omitted. The detailed expansion of information for 

individual markets will be addressed in further research when each individual market 

is focused on in separate studies. 
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Appendix 

Table (A1) Summary of REITs regulatory regime in each country  

 

 Australia Belgium Canada France Hong Kong 

Established time 1985 1995 1994 2003 2003 

Organization form Unit trust Joint stock company Mutual fund trust  Company or 

partnership  

Trust 

Management structure External/(internal) External External/internal  External/internal 

Income composition 

requirement  

  No restricts >75%  

Percentage invested in real 

estate 

 100% of fixed asset 

must be real estate 

>75%  100% 

Investment geographic 

restricts 

No restricts No restricts  prohibited No restricts 

Property development  allowed, but cannot be 

sold within five years 

of completion 

prohibited Real estate development 

may not exceed 20% of the 

gross book value 

Prohibited, but may 

acquire unfinished 

project < 10% of NAV 

Leverage ratio No restricts <65% No restricts No restricts <45% 

Dividend yield 

requirement  for tax 

deduction 

100% of 

distributable 

income 

>80% of net profit 100% >85% of leasing profit >90% of distributable 

income 

Income tax  exempt from 

corporation income 

tax 

Exempt from 

corporation income tax 

 exempt from corporation 

income tax 

Deducted for 90% of 

distributed income, 

subjected to property tax  
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Table (A1) Continues 

 

 Japan Malaysia New Zealand Singapore Netherland 

Established time 2000 2005 1960 2002 1969 

Organization form Corporations Trusts  No specific regime for 

REITs  

Unit Trusts Joint stock company 

Management structure External External External /internal External External 

Income requirement 

from rent 

  Not requirement   

Percentage invested in 

real estate  

>70% >75% Not requirement >70%  

Investment geographic 

restricts 

no no  no limited 

Property development Restricted, lease than  

50% of total asset  

Prohibited  Unfinished project 

<10% of total asset value 

Not allowed 

Leverage ratio No restricts <50% of total asset 

value 

No restricts <35%,or <60% if a credit 

rating is obtained and 

disclosed to the public 

<60% 

Dividend yield 

requirement  for tax 

deduction 

>90% of distributable 

income 

No requirement No requirement >90% of distributable 

income 

100% 

Income tax Deducted if  reach 

requirement 

Deducted if  reach 

requirement 

 Deducted if  reach 

requirement 

effective exemption 

from income tax  
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Table (A1) Continues 

 

Source: 2014 ERPA Global REIT Survey (ERPA, 2014).    

 

 

 South Korea Taiwan Turkey UK US 

Established time 2001 2003 1998 2007 1960 

Organization form joint stock company trust funds company closed-ended corporation corporation, trust or 

association 

Management structure External/internal External/internal External  External/internal External/internal 

Income requirement 

from rent 

   >75% >75% 

Percentage invested in 

real estate  

>70% Sum of Cash, 

government bond and 

real estate >75% 

>75% >75% >75% 

Investment geographic 

restricts 

no no no no No restrict 

Property development <30% of total asset 

value 

<15% of total asset 

value 

prohibited Development value<30% 

of gross value 

No restrict 

Leverage ratio May up the 1000% if 

permitted by 

shareholders 

Varies according to 

credit rating, <50% if 

credit rating above AA 

<75% To pass Interest cover test. No restrict 

Dividend yield 

requirement  for tax 

deduction 

>90% of distributable 

income  

>90% of distributable 

income 

20% >90% of distributable 

income 

>90% of distributable 

income 

Income tax Deducted if  reach 

requirement, self-

managed REITs are not 

applicable 

Deducted if  reach 

requirement 

Tax-exempt. Rental income is 

exempt from corporation 

tax, Residual business 

income is taxable at 26% 

Rental income is 

exempt from 

corporation tax 
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Table (A2) Correlation coefficients of EM measurements (current and last period) in original term for all markets 

 
 （1） （2） （3） （4） （5） （6） （7） （8） （9） （10） （11） （12） 

DA （1） 1.00            

L1.DA （2） 0.15 1.00           

DEXP （3） 0.13 -0.05 1.00          

L1.DEXP（4） -0.05 0.11 0.23 1.00         

DREV （5） 0.02 -0.04 -0.08 -0.05 1.00        

L1.DREV（6） -0.08 0.00 -0.11 0.05 0.61 1.00       

DCOGS（7） -0.11 -0.03 -0.09 -0.03 -0.02 0.00 1.00      

L1.DCOGS（8） 0.02 0.06 0.04 -0.23 0.11 -0.16 0.34 1.00     

DCIVP（9） -0.17 0.16 -0.26 0.00 -0.02 0.12 -0.54 -0.13 1.00    

L1.DCIVP（10） 0.02 -0.05 -0.04 -0.11 -0.09 0.16 -0.05 -0.63 0.15 1.00   

DGLPS(11) 0.18 0.00 -0.07 0.02 0.05 0.04 0.04 0.02 / / 1.00  

L1.DGLPS(12) -0.13 0.11 -0.02 -0.01 0.04 -0.02 -0.02 0.02 / / 0.59 1.00 
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Table (A3) Correlation coefficients of EM (current and last period) in logarithmic and absolute term for all markets          

 
 (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) 

lnDA (1) 1.00            

L1.lnDA(2) 0.39 1.00           

lnEXP(3) 0.17 0.19 1.00          

L1.lnEXP(4) 0.11 0.19 0.64 1.00         

lnREV(5) -0.12 -0.08 0.17 0.17 1.00        

L1.lnREV(6) -0.14 -0.09 0.14 0.20 0.74 1.00       

lnCOGS(7) 0.09 0.06 0.17 0.17 0.31 0.28 1.00      

L1.lnCOGS(8) 0.06 0.12 0.09 0.18 0.25 0.29 0.63 1.00     

lnGLPS(9) 0.17 0.24 0.28 0.24 -0.02 0.00 0.08 0.04 1.00    

L1.lnGLPS(10) 0.18 0.27 0.34 0.29 -0.01 0.02 0.11 0.05 0.75 1.00   

lnDCPI(11) 0.17 0.19 0.18 0.16 0.37 0.36 0.26 0.25 / / 1.00  

L1.lnDCPI(12) 0.14 0.23 0.15 0.20 0.39 0.39 0.23 0.29 / / 0.76 1.00 
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Table (A4) correlation coefficients and VIF test for model (6.2.1) testing the impact of stapled structure choice  

 

 (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) VIF 1/VIF 

DStapled (1) 1.00              1.79 0.56 

LR (2) -0.03 1.00             1.53 0.65 

A (3) 0.27 -0.04 1.00            1.27 0.78 

GREV (4) 0.09 -0.02 0.17 1.00           1.12 0.90 

GGI (5) 0.01 -0.01 -0.07 0.19 1.00          1.05 0.95 

ROA (6) 0.29 -0.04 -0.06 0.13 0.00 1.00         1.31 0.76 

GFC12 (7) 0.03 0.23 0.04 -0.12 -0.04 0.00 1.00        1.09 0.91 

Industry (8) 0.20 0.03 0.28 0.07 -0.01 0.01 0.09 1.00       3.64 0.28 

Office (9) -0.19 0.24 -0.07 -0.03 0.00 -0.01 0.10 -0.18 1.00      1.47 0.68 

Hospital (10) -0.04 -0.17 -0.07 -0.02 0.00 -0.12 -0.04 -0.37 -0.06 1.00     1.95 0.51 

Hotel(11) -0.10 0.06 -0.14 -0.02 0.00 0.27 -0.06 -0.32 -0.06 -0.12 1.00    2.03 0.49 

Residential (12) -0.15 0.16 -0.06 -0.02 0.00 -0.05 0.05 -0.14 -0.02 -0.05 -0.04 1.00   1.25 0.80 

Retail (13) 0.13 0.13 -0.06 -0.02 0.00 -0.05 0.02 -0.15 -0.03 -0.05 -0.05 -0.02 1.00  1.44 0.69 

Others(14) 0.28 0.20 -0.13 -0.03 -0.01 0.05 0.00 -0.33 -0.06 -0.12 -0.10 -0.04 -0.05 1.00 2.66 0.38 

Diversified (15) -0.34 -0.36 -0.03 0.00 0.02 -0.14 -0.12 -0.37 -0.06 -0.13 -0.12 -0.05 -0.05 -0.12   

               
Mean 

VIF 
1.69 
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Table (A5) correlation coefficients for model (6.3.8) and (6.3.9) concerning the impact of GFC  

 

 (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) 

GFC (1) 1.00              

LR (2) 0.05 1.00             

A (3) 0.13 0.02 1.00            

Sales Growth (4) 0.00 -0.03 0.04 1.00           

GIC (5) -0.08 0.00 0.20 0.25 1.00          

ROA (6) -0.07 0.17 -0.10 -0.02 0.04 1.00         

PORS (7) -0.01 -0.04 0.00 0.00 -0.01 -0.03 1.00        

Office (8) -0.01 -0.06 0.09 -0.01 0.00 -0.15 0.02 1.00       

Retail (9) 0.01 0.06 0.05 0.03 0.01 -0.17 0.05 -0.30 1.00      

Residential (10) -0.04 0.21 -0.02 0.00 -0.04 -0.09 -0.02 -0.23 -0.29 1.00     

Hospital (11) 0.03 -0.13 -0.06 0.02 0.03 0.22 -0.01 -0.18 -0.23 -0.17 1.00    

Industry (12) 0.04 -0.07 0.00 -0.02 -0.02 -0.06 -0.02 -0.17 -0.20 -0.16 -0.12 1.00   

Hotel (13) -0.02 -0.04 -0.09 -0.02 0.04 0.34 -0.04 -0.19 -0.23 -0.18 -0.14 -0.13 1.00  

Time (14) 0.56 0.04 0.16 0.07 -0.02 -0.08 -0.02 -0.01 0.00 -0.04 0.03 0.03 -0.01 1.00 
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Table (A6) Correlation coefficients for variables in models testing the EM persistence 

 DA DCA DLA DEXP DGLPS DREV DCOGS DFFO LnDA lnDCA lnDLA lnDEX lnGL lnREV 

DA 1.00              

DCA 0.33 1.00             

DLA 0.06 -0.92 1.00            

DEXP -0.16 -0.15 0.10 1.00           

DGLPS -0.21 0.01 -0.10 -0.13 1.00          

DREV -0.30 -0.02 -0.10 0.39 0.68 1.00         

DCOGS -0.44 0.07 -0.25 0.01 0.69 0.66 1.00        

DFFO 0.34 -0.02 0.16 -0.02 0.08 -0.05 -0.04 1.00       

lnabsDA 0.26 0.17 -0.08 0.00 0.14 0.17 0.04 0.21 1.00      

lnabsDCA 0.10 0.31 -0.28 -0.15 0.09 0.03 0.03 -0.05 0.09 1.00     

lnabsDLA 0.19 0.32 -0.26 -0.04 0.06 0.09 0.04 0.09 0.19 0.62 1.00    

lnabsDExp 0.11 0.09 -0.05 -0.16 -0.13 -0.07 -0.08 -0.03 0.10 0.19 0.20 1.00   

lnabsGLPS -0.18 -0.02 -0.06 0.36 0.07 0.35 0.17 -0.11 0.06 0.01 0.05 0.02 1.00  

lnabsDREV 0.09 0.03 0.00 -0.21 0.03 -0.13 0.05 0.06 -0.02 0.01 0.01 0.02 0.08 1.00 

lnabsCOGS 0.08 0.07 -0.04 0.16 0.26 0.47 0.18 0.04 0.31 0.11 0.22 0.02 0.26 -0.04 

lnDFFO -0.01 -0.13 0.14 0.14 0.16 0.00 0.12 0.30 0.03 -0.10 -0.02 -0.12 -0.12 -0.01 

DGFC 0.04 0.15 -0.14 -0.07 0.01 -0.08 0.13 0.06 0.03 -0.04 0.01 -0.11 -0.12 0.08 

LR -0.16 0.03 -0.09 -0.29 0.38 0.21 0.34 -0.10 0.06 0.03 0.02 0.07 -0.15 -0.05 

TA 0.03 -0.07 0.09 0.10 -0.06 -0.14 -0.02 0.11 -0.05 -0.11 -0.06 -0.08 -0.03 0.14 

SG 0.08 -0.09 0.12 0.18 -0.01 -0.03 -0.19 0.16 0.10 0.06 0.02 0.00 0.02 0.00 

GIC 0.26 -0.04 0.15 0.02 -0.09 -0.11 -0.17 0.23 0.13 -0.01 0.02 0.05 -0.01 0.01 

ROA -0.38 -0.09 -0.06 0.38 0.67 0.95 0.63 -0.06 0.19 0.06 0.10 -0.07 0.37 -0.10 

PORS 0.01 0.03 -0.03 -0.02 0.03 0.00 0.02 -0.02 0.00 0.02 -0.04 0.01 0.02 0.00 

office 0.12 -0.05 0.11 -0.22 -0.04 -0.23 -0.06 0.07 -0.06 -0.01 0.01 0.06 -0.20 0.14 

retail 0.09 0.10 -0.06 -0.08 -0.14 -0.24 -0.21 -0.05 -0.02 -0.06 -0.08 0.08 -0.12 0.00 

residential 0.00 0.00 0.00 -0.02 -0.13 -0.07 0.02 0.00 -0.06 0.01 -0.01 -0.07 -0.10 -0.07 

hospital 0.00 -0.03 0.03 0.29 -0.20 0.01 -0.14 -0.03 0.08 -0.07 0.05 -0.05 0.24 0.08 

industrial -0.04 0.06 -0.08 -0.10 -0.05 -0.08 -0.03 0.05 0.01 0.04 -0.01 0.05 -0.09 -0.04 

time 0.11 0.11 -0.07 0.01 -0.08 -0.12 0.05 0.07 0.15 -0.04 0.05 -0.09 -0.07 0.09 
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Table (A6) Continues 

 lnCOGS lnDFFO DGFC LR TA SG GIC ROA PORS office retail residential hospital industrial 

lnabsCOGS 1.00              

lnDFFO -0.04 1.00             

DGFC -0.06 0.10 1.00            

LR 0.00 -0.01 0.06 1.00           

TA -0.18 0.27 0.17 -0.05 1.00          

SG 0.03 0.07 -0.05 -0.15 0.20 1.00         

GIC -0.01 0.09 0.03 0.00 0.11 0.34 1.00        

ROA 0.44 0.02 -0.10 0.23 -0.15 0.04 -0.10 1.00       

PORS -0.05 -0.01 0.04 -0.02 -0.01 0.00 0.01 0.01 1.00      

office -0.10 0.12 0.04 0.02 0.08 -0.03 -0.04 -0.24 0.04 1.00     

retail -0.15 0.05 0.00 0.08 -0.02 -0.11 0.09 -0.24 0.00 -0.31 1.00    

residential -0.19 -0.04 -0.06 0.10 0.01 -0.03 -0.01 -0.10 -0.04 -0.19 -0.28 1.00   

hospital 0.22 0.00 -0.04 -0.20 0.03 0.15 0.01 0.02 -0.03 -0.17 -0.24 -0.15 1.00  

industrial -0.10 -0.14 0.06 -0.09 0.00 -0.09 -0.09 -0.09 -0.03 -0.15 -0.22 -0.14 -0.12 1.00 

time -0.05 0.14 0.75 -0.03 0.20 0.08 0.15 -0.12 0.02 0.03 -0.01 -0.07 -0.02 0.07 
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Table (A7) Correlation coefficients and VIF test for model test the impact of investment entities choice 

 
 DREITs A LVR GIC ROA Time DGFC Variable VIF 1/VIF 

DREITs 1       DGFC 4.1 0.244 

A 0.3172 1      Time 3.96 0.252 

LR -0.0055 0.1086 1     DREITs 1.36 0.736 

GIC 0.0019 0.0496 0.0088 1    A 1.24 0.807 

ROA 0.0189 0.0245 -0.0018 0.0091 1   LR 1.05 0.954 

Time 0.2811 -0.0179 0.0278 0.0365 -0.0106 1  GIC 1.02 0.985 

DGFC 0.2728 -0.0444 0.0282 -0.0206 -0.0487 0.8568 1 ROA 1.01 0.992 

        Mean VIF 1.86  
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Table (A8) Correlation coefficients for model (7.2.1) estimating abnormal volatility of leverage ratio 

 

  (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) 

A (1) 1.0                  

ROA (2) 0.0 1.0                 

Growth (3) 0.6 0.0 1.0                

Q (4) 0.1 0.3 0.1 1.0               

office (5) 0.2 -0.1 0.1 0.0 1.0              

retail (6) 0.3 0.1 0.2 0.2 -0.1 1.0             

residential (7) -0.1 -0.1 0.0 0.0 -0.1 -0.2 1.0            

hospital (8) -0.1 0.0 -0.1 0.1 -0.1 -0.1 -0.1 1.0           

industry (9) 0.0 0.0 0.0 0.2 -0.1 -0.2 -0.1 -0.1 1.0          

hotel (10) 0.0 0.0 0.0 0.0 0.0 -0.1 0.0 0.0 -0.1 1.0         

mixed (11) -0.3 0.0 -0.2 -0.3 -0.2 -0.5 -0.2 -0.2 -0.3 -0.1 1.0        

DGFC (12) 0.0 -0.2 -0.1 -0.2 -0.1 -0.2 0.1 0.1 0.0 0.0 0.0 1.0       

time (13) 0.0 0.0 -0.1 0.0 -0.1 -0.2 0.1 0.1 0.1 0.1 0.1 0.8 1.0      

BEL (14) -0.1 -0.1 -0.1 0.2 0.4 0.0 0.1 0.0 0.2 -0.1 -0.3 0.0 0.0 1.0     

HK (15) 0.2 0.1 0.1 -0.1 -0.1 0.0 -0.1 -0.1 -0.1 -0.1 0.3 0.1 0.1 -0.2 1.0    

MLS (16) -0.4 0.2 -0.3 0.0 -0.1 -0.2 -0.1 0.1 -0.1 0.1 0.3 0.1 0.1 -0.2 -0.1 1.0   

NTL (17) 0.3 -0.1 0.1 0.1 -0.1 0.4 -0.1 -0.1 -0.2 -0.1 -0.1 -0.3 -0.4 -0.2 -0.1 -0.2 1.0  

SGP (18) 0.3 0.0 0.2 0.0 0.0 0.0 0.0 0.1 0.2 0.0 -0.2 0.1 0.1 -0.3 -0.2 -0.3 -0.3 1.0 

TK (19) -0.4 0.0 0.0 -0.2 -0.1 -0.1 0.2 -0.1 -0.1 0.0 0.1 0.1 0.1 -0.2 -0.1 -0.2 -0.1 -0.2 
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Table (A9) Correlation coefficients and VIF test for model (7.2.3)-EM and abnormal leverage ratio volatility  

 
  (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) VIF 

lnabsDA (1) 1.0          1.27 

lnabsDEXP (2) 0.4 1.0         1.36 

lnabsDCIVP (3) 0.2 0.1 1.0        2.62 

lnabsDREV (4) 0.2 0.2 0.5 1.0       1.45 

lnabsDCOGS (5) 0.2 0.3 0.2 0.2 1.0      1.97 

L1.lnabsDA (6) 0.2 0.3 0.2 0.2 0.8 1.0     1.18 

L1.lnabsDEXP (7) 0.2 0.3 0.2 0.2 0.3 0.3 1.0    1.31 

L1.lnabsDCIVP (8) 0.1 0.2 0.2 0.2 0.3 0.3 0.5 1.0   2.59 

L1.lnabsDREV (9) 0.0 0.0 0.1 0.0 0.1 0.1 0.2 0.1 1.0  1.43 

L1.lnabsDCOGS (10) 0.0 0.0 0.1 0.1 0.1 0.1 0.2 0.2 0.7 1.0 1.93 

           Mean 

VIF 

1.71 
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Table (A10) Correlation coefficients for model (7.2.8)-EM and leverage requirement incentives 

 

  (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) 

SDLR (1) 1.00                  

SQDLR (2) 0.96 1.00                 

A (3) 0.17 0.18 1.00                

Growth (4) 0.07 0.07 0.61 1.00               

ROA (5) -0.06 -0.04 0.01 0.01 1.00              

LR (6) 0.12 0.07 0.32 0.25 -0.25 1.00             

time (7) 0.07 0.07 0.09 -0.02 0.00 -0.02 1.00            

DGFC (8) 0.07 0.08 0.06 -0.01 -0.16 0.02 0.81 1.00           

BEL (9) -0.17 -0.15 -0.08 -0.13 -0.13 0.16 -0.02 -0.01 1.00          

HK (10) 0.19 0.20 0.23 0.09 0.14 0.18 0.02 0.02 -0.16 1.00         

MLS (11) -0.12 -0.12 -0.38 -0.26 0.14 -0.21 0.08 0.09 -0.20 -0.15 1.00        

NTL (12) -0.10 -0.10 0.29 0.08 -0.08 0.20 -0.32 -0.25 -0.16 -0.12 -0.15 1.00       

SGP (13) 0.21 0.20 0.33 0.22 -0.08 -0.10 0.11 0.05 -0.32 -0.23 -0.30 -0.24 1.00      

office (14) -0.06 -0.05 0.18 0.11 -0.07 0.10 -0.09 -0.08 0.34 -0.08 -0.10 -0.08 -0.03 1.00     

retail (15) -0.07 -0.05 0.34 0.19 0.11 -0.02 -0.14 -0.12 -0.03 -0.07 -0.20 0.44 0.02 -0.13 1.00    

residential (16) -0.06 -0.06 -0.08 -0.02 -0.12 0.11 0.07 0.09 0.09 -0.10 -0.12 -0.10 0.04 -0.07 -0.16 1.00   

hospital (17) 0.09 0.10 -0.10 -0.06 -0.01 -0.02 0.09 0.11 -0.01 -0.07 0.09 -0.07 0.09 -0.05 -0.12 -0.06 1.00  

industry (18) -0.02 -0.04 -0.02 0.02 -0.03 0.06 0.08 0.06 0.17 -0.14 -0.10 -0.14 0.19 -0.09 -0.22 -0.11 -0.08 1.00 

hotel (19) -0.05 -0.04 0.00 0.03 0.01 -0.06 0.08 0.04 -0.09 0.01 0.08 -0.07 0.02 -0.05 -0.11 -0.06 -0.04 -0.08 
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Table (A11) Correlation coefficients for model (7.3.1)-estimating abnormal dividend pay-out ratio 

  (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) 

LR (1) 1.00             

ADPR (2) 0.35 1.00            

AssetGrowth (3) -0.02 -0.01 1.00           

ROA (4) -0.11 -0.01 0.02 1.00          

A (5) -0.31 -0.78 0.01 0.05 1.00         

Earnings (6) -0.09 -0.13 0.00 0.10 0.20 1.00        

office (7) 0.01 0.13 0.01 0.01 -0.04 -0.03 1.00       

retail (8) 0.03 0.10 0.01 0.03 -0.03 0.03 -0.23 1.00      

residential (9) 0.21 0.15 -0.04 -0.03 -0.17 -0.04 -0.17 -0.21 1.00     

hospital (10) -0.02 0.17 0.01 0.02 -0.18 -0.03 -0.13 -0.15 -0.11 1.00    

industry (11) -0.03 0.05 0.00 0.01 -0.03 -0.02 -0.13 -0.16 -0.12 -0.09 1.00   

hotel (12) 0.05 0.18 0.00 -0.01 -0.20 -0.03 -0.13 -0.16 -0.12 -0.09 -0.09 1.00  

AU (13) -0.14 -0.32 0.00 -0.06 0.35 0.08 -0.05 -0.05 -0.09 -0.07 -0.07 -0.05 1.00 

BLG (14) -0.08 -0.15 0.00 0.02 0.17 0.00 0.07 -0.02 -0.01 -0.04 0.09 -0.05 -0.06 

CND (15) 0.09 -0.19 0.01 0.01 -0.16 -0.03 -0.02 -0.01 0.03 -0.06 -0.06 -0.03 -0.07 

FRC (16) -0.01 -0.30 0.01 0.01 0.31 0.10 0.00 -0.07 -0.01 -0.08 -0.06 -0.08 -0.09 

HK (17) -0.06 -0.17 0.00 0.03 0.15 0.14 -0.05 -0.02 -0.04 -0.03 -0.03 -0.01 -0.04 

JP (18) -0.04 -0.13 0.00 0.01 0.34 0.03 0.08 -0.09 -0.04 -0.08 0.00 -0.06 -0.09 

MLS (19) -0.16 -0.15 0.00 0.03 0.10 -0.01 -0.07 -0.07 -0.06 0.00 -0.01 0.00 -0.05 

NTL (20) -0.04 -0.13 0.00 0.01 0.18 0.04 -0.06 0.19 -0.05 -0.04 -0.04 -0.04 -0.05 

SGP (21) -0.16 -0.29 0.00 0.03 0.26 0.06 -0.07 0.01 -0.03 -0.01 0.10 -0.03 -0.07 

TK (22) -0.20 -0.27 0.00 0.02 0.08 -0.01 -0.07 -0.05 0.00 -0.04 -0.03 -0.03 -0.05 

UK (23) -0.06 -0.27 0.00 -0.02 0.19 -0.08 -0.08 0.03 -0.06 -0.02 0.03 -0.05 -0.06 

DGFC (24) -0.05 -0.30 -0.03 0.01 0.35 0.02 -0.06 -0.06 -0.06 -0.02 0.04 -0.07 0.08 

Time (25) -0.08 -0.33 -0.03 0.03 0.38 0.06 -0.07 -0.06 -0.07 -0.03 0.04 -0.06 0.09 

Dinternal (26) 0.31 0.55 0.00 -0.04 -0.59 -0.06 0.05 0.00 0.11 0.10 -0.04 0.12 -0.15 
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Table (A11) Continues 

  (14) (15) (16) (17) (18) (19) (20) (21) (22) (23) (24) (25) (26) 

BLG (14) -0.02 1.00            

CND (15) -0.03 -0.04 1.00           

FRC (16) -0.03 -0.05 -0.06 1.00          

HK (17) -0.01 -0.02 -0.02 -0.03 1.00         

JP (18) -0.03 -0.05 -0.06 -0.07 -0.03 1.00        

MLS (19) -0.02 -0.03 -0.03 -0.04 -0.02 -0.04 1.00       

NTL (20) -0.02 -0.02 -0.03 -0.04 -0.02 -0.04 -0.02 1.00      

SGP (21) -0.03 -0.04 -0.05 -0.06 -0.02 -0.06 -0.03 -0.03 1.00     

TK (22) -0.02 -0.03 -0.03 -0.04 -0.02 -0.04 -0.02 -0.02 -0.03 1.00    

UK (23) -0.02 -0.03 -0.04 -0.05 -0.02 -0.05 -0.03 -0.02 -0.04 -0.03 1.00   

DGFC (24) 0.00 0.06 -0.02 0.03 0.08 0.13 0.09 -0.03 0.12 0.09 0.14 1.00  

Time (25) 0.00 0.06 -0.02 0.04 0.08 0.14 0.09 -0.03 0.13 0.10 0.16 0.86 1.00 

Dinternal (26) 0.07 -0.30 0.12 0.16 0.07 -0.47 -0.27 -0.24 -0.38 -0.26 0.10 -0.23 -0.24 
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Table (A12) Correlation coefficients and VIF test for model (7.3.3): EM and abnormal dividend ratio  

 
  (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) VIF 

lnabsDA (1) 1.00          1.18 

lnabsDEXP (2) 0.33 1.00         1.41 

lnabsDCIVP (3) 0.13 0.08 1.00        2.5 

lnabsDREV (4) 0.08 0.15 0.53 1.00       1.8 

lnabsDCOGS (5) 0.17 0.19 0.18 0.16 1.00      1.57 

L1.lnabsDA (6) 0.14 0.24 0.15 0.20 0.77 1.00     1.16 

L1.lnabsDEXP (7) 0.14 0.16 0.17 0.21 0.38 0.39 1.00    1.39 

L1.lnabsDCIVP (8) 0.08 0.17 0.14 0.18 0.37 0.39 0.62 1.00   2.45 

L1.lnabsDREV (9) 0.06 0.04 0.12 0.10 0.26 0.24 0.24 0.22 1.00  1.75 

L1.lnabsDCOGS (10) 0.05 0.08 0.12 0.18 0.26 0.29 0.29 0.23 0.56 1.00 1.52 

            1.67 
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Table (A13) Correlation coefficients for model (7.3.8):EM and dividend payout requirement incentive 
  (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) 

SDPR (1) 1.00             

SQDPR (2) 0.99 1.00            

A (3) 0.05 0.05 1.00           

LR (4) -0.05 -0.05 -0.33 1.00          

RGrowth (5) 0.01 0.01 0.01 -0.02 1.00         

ROA (6) 0.01 0.01 0.05 -0.12 0.06 1.00        

DGFC (7) -0.13 -0.12 0.33 -0.05 -0.02 0.01 1.00       

time (8) -0.14 -0.13 0.36 -0.08 0.01 0.03 0.86 1.00      

Dinternal (9) -0.08 -0.08 -0.59 0.32 -0.01 -0.05 -0.21 -0.22 1.00     

office (10) -0.06 -0.05 -0.05 0.02 0.00 0.01 -0.06 -0.06 0.05 1.00    

retail (11) 0.11 0.10 -0.05 0.02 0.00 0.03 -0.06 -0.07 0.02 -0.23 1.00   

residential (12) -0.06 -0.06 -0.17 0.20 0.00 -0.02 -0.06 -0.06 0.11 -0.17 -0.21 1.00  

hospital (13) -0.03 -0.04 -0.19 -0.01 0.00 0.02 -0.02 -0.03 0.11 -0.12 -0.15 -0.11 1.00 

industry (14) -0.04 -0.04 -0.03 -0.03 0.00 0.01 0.04 0.04 -0.05 -0.13 -0.17 -0.12 -0.09 

hotel (15) -0.04 -0.04 -0.20 0.04 0.00 -0.01 -0.06 -0.05 0.12 -0.13 -0.16 -0.12 -0.08 

AU (16) 0.18 0.17 0.34 -0.13 0.01 -0.06 0.07 0.08 -0.14 -0.07 -0.06 -0.09 -0.07 

BLG (18) -0.02 -0.03 0.16 -0.08 0.00 0.02 0.06 0.06 -0.29 0.06 -0.02 -0.01 -0.05 

CND (19) 0.26 0.27 -0.16 0.10 0.00 0.01 0.02 0.03 0.13 -0.04 -0.01 0.02 -0.05 

FRC (20) -0.04 -0.04 0.31 0.01 0.01 0.01 0.05 0.06 0.16 -0.01 -0.07 -0.01 -0.08 

HK (21) -0.02 -0.02 0.15 -0.06 0.02 0.03 0.07 0.07 0.07 -0.05 -0.02 -0.05 -0.03 

JP (22) -0.04 -0.04 0.34 -0.04 0.01 0.01 0.12 0.13 -0.46 0.09 -0.10 -0.03 -0.08 

MLS (23) -0.02 -0.02 0.09 -0.16 0.00 0.03 0.09 0.09 -0.26 -0.07 -0.07 -0.06 0.00 

NTL (24) 0.10 0.09 0.18 -0.04 0.00 0.01 -0.03 -0.04 -0.23 -0.06 0.19 -0.05 -0.04 

SGP (25) -0.03 -0.03 0.26 -0.17 0.01 0.03 0.11 0.12 -0.38 -0.07 0.01 -0.03 -0.01 

TK (26) -0.02 -0.02 0.08 -0.21 0.00 0.02 0.09 0.10 -0.27 -0.07 -0.05 0.00 -0.05 

UK (27) -0.02 -0.02 0.18 -0.06 -0.03 -0.02 0.14 0.15 0.11 -0.08 0.03 -0.06 -0.01 
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Table (A13) Continues 

  (14) (15) (16) (18) (19) (20) (21) (22) (23) (24) (25) (26) 

industry (14) 1.00            

hotel (15) -0.09 1.00           

AU (16) -0.07 -0.05 1.00          

BLG (18) 0.09 -0.05 -0.06 1.00         

CND (19) -0.05 -0.02 -0.07 -0.04 1.00        

FRC (20) -0.06 -0.08 -0.09 -0.05 -0.06 1.00       

HK (21) -0.04 -0.02 -0.04 -0.02 -0.03 -0.03 1.00      

JP (22) 0.00 -0.06 -0.10 -0.05 -0.06 -0.07 -0.03 1.00     

MLS (23) -0.01 0.01 -0.05 -0.03 -0.03 -0.04 -0.02 -0.04 1.00    

NTL (24) -0.04 -0.04 -0.05 -0.02 -0.03 -0.04 -0.02 -0.04 -0.02 1.00   

SGP (25) 0.11 -0.03 -0.08 -0.04 -0.05 -0.06 -0.03 -0.06 -0.04 -0.03 1.00  

TK (26) -0.03 -0.03 -0.06 -0.03 -0.03 -0.04 -0.02 -0.04 -0.03 -0.02 -0.04 1.00 

UK (27) 0.02 -0.05 -0.06 -0.03 -0.04 -0.05 -0.02 -0.05 -0.03 -0.02 -0.04 -0.03 
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Table (A14) List of variables appears in this research 
Variables Description  

TA Total accrual 

IB Income before extraordinary items 

Δ CAsset Change of cash asset subject compared to last accounting period 

Δ Cash Change of cash asset subject compared to last accounting period 

Δ C L Change of the amount of liability subject 

NDA Non-discretionary accrual 

AEM Accrual based EM 

A Total asset 

ΔREV Change of revenues compared to last period 

PPE Value of gross property, plant and equipment 

CA Current Accruals 

ΔSTDEBT Change in debt in current liabilities 

CFO Cash from operation 

LA Long term accrual 

SG&A Selling, General and Administrative Expense 

R&D Research and Development expense 

Q Tobin’s Q 

PPE Property, plant and equipment 

MV Market value 

EXP General expense 

GAS Gain (loss) from Asset Transactions 

COGS Cost of goods sold 

Dstapled Dummy variable indicates whether the REIT is stapled  

DGFC Dummy variable indicates whether the observation is collected after the 

GFC 

Prob(EMi,t >0) Possibility that the EM measurements are positive 

DCREITs Dummy variable indicates if the listed corporations have finished or are 

during the REITs conversion 

DLEV Dummy variable indicating whether the observations are suspected to 

have manipulated the leverage ratio   

LR Leverage ratio 

MTB Market to book value 

ROA Return of asset 

ABLR Absolute value of abnormal leverage ratio 

DA Discretionary Accrual 

DCA Abnormal current accrual 

DLA Abnormal long-term accrual 

DEXP Abnormal general expense 

DGAS Abnormal gain of asset sales 

DREV Abnormal revenue 

DCODS Abnormal cost of goods sold 

RLR Required maximum leverage ratio 

DPR Dividend payout ratio 

ADPR Average dividend payout ratio of REITs in the same country 

AssetGROWTH Growth of total asset 

Earnings Earnings before interest and tax 

DCountry Dummy variable indicates the country that the REIT belongs to 

Dinternal Dummy variable indicates if the REITs are internally advised or not 

Time The difference between year of data collection and year 2000 

RDPR Required minimum dividend payout ratio 

Year Financial year  
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NI Net income  

TL Total Liability 

MK  Market Cap 

DAU Dummy variables indicating if the REIT is listed in Australia 

DNZ Dummy variables indicating if the REIT is listed in New Zealand 

DBEL Dummy variables indicating if the REIT is listed in Belgium 

DCND Dummy variables indicating if the REIT is listed in Canada 

DFRCH Dummy variables indicating if the REIT is listed in France 

DHK Dummy variables indicating if the REIT is listed in Hong Kong 

DJP Dummy variables indicating if the REIT is listed in Japan 

DMLS Dummy variables indicating if the REIT is listed in Malaysia 

DNTL Dummy variables indicating if the REIT is listed in Netherland 

DSGP Dummy variables indicating if the REIT is listed in Singapore 

DTK Dummy variables indicating if the REIT is listed in Turkey 

DUK Dummy variables indicating if the REIT is listed in the U.K 

DUS Dummy variables indicating if the REIT is listed in the U.S 

FFO Fund from Operation 

EI Extraordinary item  

DO Discontinued operations 

CIP Change of Investment Property 

REC Account Receivable 

PDA Dummy variable =1 if positive discretionary accrual is estimated 

PDCA Dummy variable =1 if positive discretionary current accrual is estimated 

PDLA Dummy variable =1 if positive discretionary long-term accrual is 

estimated 

PDEXP Dummy variable =1 if positive abnormal expense is estimated 

PTDGLPS Dummy variable =1 if positive abnormal gain or loss from property sales 

is estimated 

PDCIVP Dummy variable =1 if positive abnormal change of investment property is 

estimated 

PDREV Dummy variable =1 if positive abnormal revenue  is estimated 

PDCOGS Dummy variable =1 if positive abnormal cost of goods sold is estimated 

absDA Absolute value of discretionary accrual 

absDEXP Absolute value of abnormal expense 

absDCIVP Absolute value of Change of Investment Property 

absDREV Absolute value of abnormal revenue 

absDCOGS Absolute value of abnormal cost of goods sold 

lnabsDA Logarithmic term of absDA 

lnDEXP Logarithmic term of absDEXP 

lnabsDCIVP Logarithmic term of absDCIVP 

lnabsDREV Logarithmic term of absDREV 

lnabsDCOGS Logarithmic term of absDCOGS 

Depreciation Depreciation 

Industry Dummy variables indicating if the property portfolio of REIT is industry  

Office Dummy variables indicating if the property portfolio of REIT is office 

Hospital Dummy variables indicating if the property portfolio of REIT is hospital 

Hotel Dummy variables indicating if the property portfolio of REIT is hotel 

Residential Dummy variables indicating if the property portfolio of REIT is residential 

Retail Dummy variables indicating if the property portfolio of REIT is retail 

Others Dummy variables indicating if the property portfolio of REIT is others 

Diversified 
Dummy variables indicating if the property portfolio of REIT is 

diversified 

WALT Weighted average lease term 
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DStapled Dummy variables indicating if the A-REIT is stapled 

GIC Gross Income Change 

Occupancy Rate Occupancy Rate 

Industry Ratio The proportion of industry property value in total property portfolio  

Office Ratio The proportion of office property value in total property portfolio 

Hospital Ratio The proportion of hospital property value in total property portfolio 

Retail Ratio The proportion of retail property value in total property portfolio 

Others The proportion of others property value in total property portfolio 

PORS Dummy variables indicating REITs that are suspected of using EM to 

comply with dividend payout ratio requirement 

SG Change of sales 

DREITs Dummy variable indicating REITs status 

DBeforeC Dummy variable indicating if the observation belongs to listed real estate 

corporation in one year before REITs conversion 

DAfterC Dummy variable indicating if the observation belongs to REITs in one year 

after REITs conversion 

DDREITc2005 Dummy variable indicating if the observation belongs to listed real estate 

corporation during the period between 2005 and one year before REITs 

conversion 

RMLR Required maximum leverage ratio 

DLR25 
Dummy variables indicating if the REITs are suspected to have engaged 

in EM to comply with leverage requirement(suspected range) 

DRL The proximity to breaching the leverage ratio requirement 

DRLratio 
The proximity to breaching the leverage ratio requirement in percentage 

term 

SDLR The integration of “DLR25” and “DRLratio” in reversed and logarithmic 

term 

SQDLR The integration of “DLR25” and “DRLratio” in reversed, quadratic and 

logarithmic term 

DPRrevised Dividend payout ratio (revised) 

DPRreported Dividend payout ratio (reported) 

ADPR Average dividend payout ratio of REITs in the same country 

RMinDPR Required minimum dividend payout ratio 

DDPR The proximity to beaching the dividend payout requirement  

DDPRratio The proximity to beaching the dividend payout requirement, adjusted for 

the safe range:“1.01-RMinDPR.”  

SDPR25 The dummy variable used to indicate if the observations are within 

suspected range  

SDPR The integrated variable by “DDPRratio” and “DDPR25.” 

SQDPR The integrated variable by “DDPRratio” in quadratic term and “DDPR14.” 
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