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I. Introduction 

Capital structure theories try to explain from which sources managers should raise money for 

financing their projects. The most prominent theories are the trade-off theory, the pecking 

order theory, and the market timing theory. Each of these theories aims mainly at determining 

the most important drivers of corporate capital structure choices. However, it remains a 

challenge to explain theoretically the rather huge differences of average leverage ratios across 

industries (e.g. Ross et al. 2016; Lemmon et al. 2008). Excluding the banking and insurance 

sector, the average industry leverage ratio is 25% and ranges from 17% for Technology 

Hardware and Equipment (THEs) to 50% for Real Estate Investment Trusts (REITs) for the 

U.S. during the time period from 1999 to 2015.  

Hence, it comes as no surprise that the impact of capital structure determinants has already 

been broadly examined in the literature. However, to the best of our knowledge, these 

investigations have mostly been conducted within an industry or with simple industry 

dummies across industries. In cases, where single industries haven been examined like 

insurance firms (see, e.g., Frank and Goyal 2009; Rajan and Zingales 1995) or REITs (see, e.g., 

Harrison et al. 2011; Morri and Beretta 2008), studies have mainly focused on the sign and the 

statistical as well as economic significance of estimated coefficients but not on reasons for the 

difference in leverage which go beyond such an analysis. Within this paper, we want to dig a 

little bit deeper. We do so by picking the REIT industry as the main object and the THE 

industry as the secondary object of our study due to the following reasons. First of all, REITs 

stand out because they exhibit the highest leverage ratios outside the financial services sector. 

Second, as a consequence of this feature, the literature and industry have coined the specific 

term of a REIT debt puzzle which renders such an investigation particularly interesting. Third, 

by looking at THE industry with their particularly low debt levels, we verify our approach with 

a second sector. 

While we want to contribute methodologically to open up avenues for general industry-specific 

capital structure analyses, we thus also aim at contributing to the more specific literature on 



 

 

REIT and THE debt levels. However, until now, REITs’ capital structure determinants have 

attracted much more interest by scholars than those of THEs justifying our approach of putting 

REITs into the centre of our analysis. 

In contrast to previous literature, we want to examine three potential reasons for different 

leverage ratios by distinguishing between a value-based (different average values of capital 

structure determinants), a coefficient-based (different sensitivities to variations in the size of 

capital structure determinants), and an intercept-based explanation (residual effect not 

explainable as being value- or coefficient-based) of capital structure differences based on 

(linear) regression analyses. 

While the coefficient-based explanation has already been examined in prior studies, the further 

explicit breakdown of determinants of capital structure differences into a value-based and an 

intercept-based explanation is our innovation. The intercept-based explanation may also be 

referred to as an industry-specific fixed effect, which separates financing behaviour of different 

industries and which cannot be explained by value-related or coefficient-related approaches. 

In a general sense, such an industry-specific fixed effect is known to be relevant from the 

general literature on corporate capital structure. For example, Frank and Goyal (2009) 

document that the industry-specific fixed effect is one of the most important factors for 

explaining leverage.  

Our study sample covers 29,391 firm-year observations for 192 equity REITs and 2,815 non-

real estate firms (non-REs) in the U.S. over the period from 1999 to 2015. According to our 

analyses of the three channels described above, we find that 67% of the total leverage difference 

between REITs and non-REs of around 25.5 percentage points is explained by a REIT-specific 

fixed effect; the remaining part is mostly described by the value-based channel, while the 

coefficient-based channel per se would imply lower leverage ratios of REITs in comparison to 

non-REs. The most important drivers on the value-based side are differences in tangibility and 

operating risk, while the most relevant countervailing effect on the coefficient-based side stems 

from the impact of firm size. Other important capital structure determinants, i.e. profitability, 



 

 

growth opportunities and dividend payments, are of minor relevance for capital structure 

differences between REITs and non-REs. This general decomposition is the first main 

contribution of our paper especially to the literature on REIT capital structure. 

Nevertheless, this is bad news for the theory of finance, as only about one third of the capital 

structure difference between REITs and non-REs seems to be explained by capital structure 

theories – the REIT debt problem remains now changing from a mean value REIT debt puzzle 

(regarding the high average value of REIT debt levels) to a fixed-effect REIT debt puzzle. To 

explicitly address this remaining difference, we investigate in more detail the REIT-specific 

fixed effect and find two remarkable results. First of all, this effect does not vanish when taking 

into account potential differences in debt maturity between REITs and non-REs. However 

secondly, the REIT-specific fixed effect is almost completely absent when comparing REITs to 

corresponding non-REs in a matched sample, which is built based on operating risk and 

tangibility features. This finding might be of general interest for the development of capital 

structure theory, as it hints at the possibility that industry-specific capital structure effects 

actually do not exhibit the high importance which might be deduced from traditional (linear) 

regression models. As a possible explanation for this reduced relevance of the REIT-specific 

fixed effect, we propagate (even minor) non-linearities in the function governing corporate 

leverage choices (particularly with respect to operating risk). For comparable samples of REITs 

and non-REs, these non-linearities lose relevance which suggests that the importance of a 

REIT-specific fixed effect is strongly exaggerated. This finding is the second main contribution 

of our paper regarding REIT debt levels and good news for the theory of finance, as significantly 

different magnitudes of tangible assets and stock returns’ risk characteristics driving value-

based differences in capital structure are indeed able to explain the differences in leverage 

between REITs and non-REs.  

As another example, we also take a look at debt levels of THEs. The value-based and the 

coefficient-based explanations for capital structure differences between THEs and non-THEs 

almost cancel each other out leading to an intercept-based difference which is nearly identical 



 

 

to the average total difference in leverage ratios between THEs and non-THEs. After applying 

the same matching strategy as for the REIT sample, the intercept-based explanation is reduced 

by around 72%. We conclude once again that non-linearities between leverage and its 

determinants seem to determine to a large extent capital structure of this industry as well. 

In line with Welch (2007), Fattouh et al. (2008), and Vatavu (2016), we thus suggest that the 

linear regression approaches do not sufficiently control for the non-linear relationship between 

leverage and its determinants, thereby incorrectly identifying a fixed-effect REIT debt puzzle 

– a conclusion which may also carry over in an analogous way to analyses of other industry 

fixed effects in corporate finance. 

The rest of the paper is organized as follows: Section II describes in more detail the distinction 

between value-based, coefficient-based and intercept-based explanations of differences in 

capital structure across different industries. Section III reviews the relevant literature. In 

Sections IV and V, we describe the sample and the models. We discuss the empirical results in 

Section VI. In Section VII, we provide deeper analyses of the origins of the REIT-specific 

industry effect and check different explanations as well. In Section VIII, we give a brief 

overview of robustness checks using different explanatory factors and, as another illustration, 

in Section IX, we apply our approach to the THE sector. Section X concludes with an outlook 

on future research opportunities. 

 

II. Value-based, coefficient-based and intercept-based explanations of 

capital structure differences 

As already pointed out, there are three main reasons why the capital structures of chosen 

industries (e.g. REITs and THEs) might differ. Firstly, the main firm characteristics driving 

corporate capital structure choice could have a systematically different magnitude, e.g. the 

average firm size may differ. Therefore, even if the explaining factors as independent variables 

imply the same functional relationship to leverage, we will observe a divergent leverage level 



 

 

for them. We call this the “value-based” explanation of the difference. For a stylised illustration 

of such a relationship for an industry sector X, see Panel A in Figure I. Secondly, and 

independently of the first explanation, there could exist a systematic difference in the 

sensitivity of the debt level with respect to a capital structure determinant, although this 

influential factor has the same average value for different industries. We call this the 

“coefficient-based” explanation for capital structure differences; see Panel B in Figure I. A third 

possibility could be that neither the value-based nor the coefficient-based approach is able to 

explain prevailing capital structure differences, since the slope of the two regression lines and 

the average values of the capital structure determinant under consideration are identical. 

However, the ordinate intercept of both regression lines varies; see Panel C in Figure I. A non-

zero intercept can be interpreted as an industry-specific effect, since capital structure theories 

seem to fail to explain this part of the overall difference. 

<< Insert Figure I here. >> 

III. Main factors explaining capital structure 

All industries 

The corporate finance literature has identified many factors that may affect a firm’s capital 

structure. Harris and Raviv (1991) report by analysing many other general finance studies a 

consensus that leverage is positively linked with fixed assets, a non-debt tax shield, investment 

opportunities, and firm size, while it declines with volatility, advertising expenditure, 

probability of bankruptcy, profitability and uniqueness of the product. Among these factors, 

Rajan and Zingales (1995) choose tangible assets, profitability, growth opportunities, and firm 

size for their analysis of non-financial firms of the G-7 countries since they are consistently 

correlated with leverage. Similarly, Frank and Goyal (2009) document that tangible assets, 

profitability, growth opportunities, and firm size are the most reliable firm-specific 

determinants of capital structure decisions of publicly-traded American firms while median 

industry leverage and expected inflation are the most reliable market-related ones.  



 

 

REIT peculiarities 

The SEC describes REITs as entities that buy and develop properties mainly using a buy-and-

hold strategy. Their portfolios exist of office buildings, shopping malls, apartments, hotels, 

resorts, self-storage facilities, warehouses, mortgages, loans, or  to a lower extent  other 

assets, which generate income for the holders. Real estate professionals execute managerial 

activities. These investment vehicles allow individuals to participate in large-scale, income-

producing real estate portfolios, which are otherwise beyond their financial capability, and give 

them access to an already diversified portfolio or the chance to spread their small investments 

across different firms. REITs can be publicly-traded or non-traded and focus on one or few of 

the property sectors (e.g. office); we select only publicly-traded REITs that invest in properties 

(Equity REITs). Of particular interest is their special tax consideration. In order not to be 

subject to a corporate-level tax, REITs are required to distribute at least 90% of their taxable 

ordinary income to shareholders, so that the latter are responsible for paying taxes on the 

dividends and any capital gains. This makes it attractive for private and institutional investors 

looking for high dividend-paying firms. Therefore, REITs have a very limited cash reserve and 

repeatedly raise funding for new projects on the capital market. This incentivizes the 

management to act in a transparent, long-term oriented, and investor trust maintaining way 

(see, e.g., Danielsen et al., 2009; Doran et al., 2012; Price et al., 2017).1  

Various authors test the most important capital structure theories, namely trade-off, pecking-

order, and market-timing theory, for the REIT sector (see, e.g., Feng et al. 2007 or Harrison et 

al. 2011). Their motivation is that the REITs’ unique regulatory peculiarities (i.e. tax-exempt 

status and high payout ratio) make them interesting to test capital structure theories, although 

they should affect optimal leverage in opposite directions: tax exemption makes debt financing 

less attractive, while a high payout ratios raise the necessity for more leverage. Anyway, 

empirical results regarding capital structure theories are mixed. For example, Feng et al. 

                                                        

1 For more details on REIT definition, see https://www.investor.gov/introduction-investing/investing-

basics/investment-products/real-estate-investment-trusts-reits. 

https://www.investor.gov/introduction-investing/investing-basics/investment-products/real-estate-investment-trusts-reits
https://www.investor.gov/introduction-investing/investing-basics/investment-products/real-estate-investment-trusts-reits


 

 

(2007) are not able to find clear support for the trade-off theory and the market timing theory 

even if some of their results are going in this direction. Surprisingly, they find consistency with 

the pecking order theory although REITs’ high payout ratio affects severely their ability to 

accumulate retained earnings. Harrison et al. (2011) come to the opposite conclusion; they are 

not able to support the pecking order theory but find empirical results which are consistent 

with the trade-off theory and the market timing theory. Thus, the relevance of general capital 

structure theories for the explanation of REITs’ leverage remains debatable and there is a lack 

of a widely-accepted REIT-specific capital structure theory too. Thus, REITs are of special 

interest and therefore we will first focus on them, while THEs’ capital structures will be 

examined later on in a similar way to highlight the potential for generalising our approach (see 

Section IX). 

Regarding the REIT-specific variables for leverage, Morri and Beretta (2008) point out that 

tangible assets, profitability, growth opportunities, operating risk, and firm size are of most 

importance, whereas other factors (tax, non-debt corporate tax shield, costs of financial 

distress and agency costs) have only a little or no significant impact on the leverage ratio of 

REITs. Accordingly, these five variables, excluding operating risk due to lack of data, are also 

important determinants, besides legal restriction dummies and interest coverage, in Dogan et 

al. (2019) who examine the REITs’ capital structure for twelve different countries. Regarding 

the modest THE-specific literature, Coleman & Robb (2012) or Degryse et al. (2012) use firm 

size, (in-)tangible assets, return on assets, growth assets, tax rates, and depreciation to explain 

leverage. 

Therefore, our research focuses on the investigation of the following firm-specific 

determinants: tangible assets, profitability, growth opportunities, volatility/operating risk and 

firm size. Furthermore, we assume that dividend payments may be a further factor explaining 

the different leverage ratios of REITs and non-REs, as REITs’ high dividend-paying policies 

are so distinct (see Section IV for more details on REITs): the average payout ratio of REITs 

(paid dividends scaled by total assets) is 3.8% vs. 1.0% for non-REs in our data sample. For the 



 

 

THE sector the respective ratios are 0.5% and 1.2% for non-THEs. We will return to a more 

detailed analysis of the THE sector in Section IX. 

In Table 1, we summarise the theoretical considerations and empirical findings of how the six 

determinants influence the REIT sector; more details for the special REIT sector are given in 

the online Appendix A. Additionally, we postulate whether a factor has a presumably higher 

impact on the leverage in the REIT sector than in other sectors and from where the difference 

in leverage originates: is it value-based or coefficient-based? While the effect of tangibility on 

leverage is clear for both REIT and non-RE samples in terms of the direction of the effect, there 

is room for controversy regarding the effecting direction of other determinants. 

<< Insert Table 1 here. >> 

In our baseline computations, we exclude the most reliable market-condition variables: 

median industry leverage and inflation. Since the average inflation is the same in both samples, 

it cannot show a value-based contribution. The relevance of median industry leverage is merely 

another way to state the prevalence of an industry-specific fixed effect without offering any 

additional explanation. To put it another way, these two variables are empirical-based, so that 

traditional capital structure theories have only a weak explanatory capacity for them; e.g. 

previous studies use median industry leverage to control for omitted factors and not as a factor 

itself (Hovakimian et al. 2004). Nevertheless, we will return to this issue in our robustness 

checks of Section VIII and then show that in fact these two market-based explanatory variables 

do not contribute at all to resolving the REIT debt puzzle. 

IV. Data and univariate analysis 

Data 

For our empirical analysis, we use two different samples for REITs and non-REs in the U.S. 

between 1998 and 2015 in order to identify reasons for the different leverage of REITs and 

non-REs. These samples are analysed separately as well as in combination, and all financial 

data are obtained from Thomson Reuters Datastream/Eikon. Following the previous literature 



 

 

(see, e.g., Rapp et al. 2014), we winsorise all continuous variables at the 1% and 99% levels to 

mitigate the impact of extreme outliers. 

For the REIT sample, we consider all historical and current Equity REITs out of the FTSE 

NAREIT All REITs Index from the website https://www.reit.com. Therefore, we include firms 

that have been delisted, merged, acquired or taken private before the change in their REIT 

status in order to reduce potential problems with a survivorship bias. By focusing on Equity 

REITs, we ignore Mortgage REITs and Hybrid REITs, since their capital structure is 

significantly different from that of Equity REITs (see, e.g., Benefield et al. 2009; Morri and 

Beretta 2008). We further exclude 85 firms with missing values for any of the variables. Since 

lagged and differenced variables enter our empirical models, the first-year observation for each 

firm is lost, resulting in 1999 being our starting year. Thus, the final REIT sample consists of 

1,653 firm-year observations for 192 unique Equity REITs over the period from 1999 to 2015. 

For the non-RE sample, we begin with all firms in the Datastream universe. A firm has to meet 

all of the following four criteria to become part of our sample: (1) listed on NYSE, AMEX or 

NASDAQ; (2) listed in U.S. dollar; (3) classified as equity (thus excluding exchange-traded 

funds, exchange-traded notes, American depository receipts, preferred shares, warrants and 

funds from our sample) and (4) not in the sectors of “Banks”, “Nonlife Insurance”, “Life 

Insurance”, “Real Estate Investment and Services”, “Real Estate Investment Trusts” or 

“Financial Services”, using the Industry Classification Benchmark (ICB; for more information 

see http://www.icbenchmark. com). To avoid a survivorship bias in this sample, we consider 

active as well as inactive firms between 1998 and 2015. We further eliminate firms with missing 

values for any of the variables. After lagging and differencing, we have 27,738 firm-year 

observations for 2,815 non-REs. 

Variable definition and summary statistics 

In Table 2, we show the summary statistics of leverage and six influencing explanatory 

variables (as discussed in Section III and in Appendix A) for the REIT and the non-RE sample. 

For the calculation of all variables, we follow the previous literature (see, e.g., Feng et al. 2007; 

https://www.reit.com/


 

 

Hardin and Hill 2008; Morri and Beretta 2008). Leverage (LEV) as the dependent variable is 

defined as short-term and long-term debt scaled by total assets. Although market values may 

reflect faster changes in market participants’ attitudes and expectations, our study – like most 

others – primarily uses book leverage rather than market leverage for the three main reasons 

laid out in Morri and Beretta (2008). Firstly, market data on all assets are difficult to obtain. 

Secondly, capital structure decisions of managers and analyses of rating agencies are usually 

conducted based on book value data, since market value data are highly volatile over a short 

time and are also impacted by factors beyond the direct control of a company. Finally, Fama 

and French (2002) document that most predictions of the trade-off and the pecking order 

theory apply directly to book leverage. However, in our robustness check section we will take 

a closer look at the consequences of relying on market leverage. 

Unit root tests by Choi (2001) indicate that the leverage ratios of REITs and non-REs are 

stationary. Hence, characteristics of leverage (i.e., mean, variance and covariance) do not vary 

systematically over time in both samples, thereby marking the REIT debt puzzle and its 

potential causes as time-invariant (see Table B.1 of the online Appendix B, for results of the 

unit root tests). 

<< Insert Table 2 here. >> 

For a description of our variables see Table 2. Since the relationship between PROFIT and LEV 

might be non-linear in both samples, as shown later in Figure II, the variable PROFIT_SQ (the 

square of PROFIT) is added to our model to control for a potential non-linear relationship. 

Other variables (e.g. GROWTH and RISK) show such a non-linear relationship to a lesser 

extent, so that we do not consider this issue by adding a second variable transformation but 

address this point later in our robustness check section. Moreover, there are two noticeable 

descriptive findings. Firstly, TAN is at 84% for REITs much higher than it is for non-REs at 

29%, which is significantly different at the 1% level. This is not surprising, as long as properties 

are the main assets for REITs and if TAN causes higher leverage ratios as discussed in Section 

III, this result might be seen as a first hint as to why REITs show a higher leverage. Indeed and 



 

 

secondly, the average leverage ratio is significantly different at the 1% level in the two samples. 

As already pointed out, REITs have on average 50% leverage and non-REs 25% (the highly-

leveraged financial sector, i.e. banks and insurance companies, is excluded). The value of 

REITs’ leverage is close to other studies, e.g. 57% for the period 2001-2018 in Ghosh and 

Petrova (2021). 

Univariate influences on leverage 

In Figure II, we display the relationship between our six capital structure determinants and 

leverage for REITs and non-REs with firm-year observations sorted into 50 quantiles for each 

sample. Each point represents the mean value of the respective determinant and leverage in 

the given quantile. In particular, for GROWTH and PAYOUT, there seem to be pronounced 

differences in the respective slopes of the regression lines for REITs and non-REs, which hints 

at a particular relevance of the coefficient-based explanation in these two cases. In contrast, 

for TAN, PROFIT, RISK, and SIZE, the slope (or the vertex in the case of PROFIT) is quite 

similar for both samples, while at least for TAN, RISK, and SIZE, the corresponding average 

values of these three capital structure determinants seem to vary across the two samples. 

Hence, the value-based approach could be of comparatively high importance here. Last but not 

least, for all capital structure determinants except RISK, ordinate intercepts seem to differ 

between REITs and non-REs, suggesting an additional influence of REIT-specific fixed effects 

in capital structure choice. However, this first impression is based solely on a simple univariate 

visual analysis; therefore, we now proceed with a more rigorous investigation of this matter. 

<< Insert Figure II here. >> 

V. Models 

Separate regression models 

We start by applying a panel regression model to our panel data set in order to identify the 

impact of the aforementioned capital structure determinants on the leverage of a selected 

sector (e.g. REITs or THEs) and all other firms as follows: 



 

 

 𝐿𝐸𝑉𝑖,𝑡 = + 𝑥𝑖,𝑡−1+ 𝑐𝑖 + ε𝑖,𝑡, (1) 

where x is a 1 × 7 row vector comprising the capital structure determinants under 

consideration, i.e. TAN, PROFIT, PROFIT_SQ, GROWTH, RISK, SIZE, and PAYOUT for the 

REIT sector. The column vector  captures the determinants’ coefficients and 𝑐𝑖 the 

unobserved time-invariant individual effect. The scalars  and ε𝑖,𝑡 are the constant and the 

error term of each firm i in year t. Robust standard errors are clustered at the firm level to 

control for heteroscedasticity and serial correlation. We lag all independent variables by one 

period in order to alleviate potential endogeneity problems (Berg and Gider 2017; Frank and 

Goyal 2009; Rajan and Zingales 1995).  

To verify that we have to separate our sample based on these characteristics, we employ Chow 

tests for the two sectors whose results indicate a clear argument in favour of a separation 

(REIT: F = 71.56, p-value < 0.001 and THE: F = 43.00, p-value < 0.001). In the next step, we 

determine whether a fixed effects model or a random effects model is the most appropriate 

specification for our panel data, and we use the Durbin-Wu-Hausman test as well as the 

Sargan-Hansen test. The results suggest that the fixed effects model is preferable because the 

correlation between the error term and the regressors is statistically significant (see Tables B.2 

and B.3 in Appendix B for REITs; for THEs results are similar). As a consequence of the fixed 

effects model, time-invariant variables (i.e. 𝑐𝑖) are eliminated from the model by the 

demeaning transformation. It is worth mentioning that firm fixed effects, which are shown to 

be a major driver of capital structure choices by Lemmon et al. (2008), are automatically 

controlled for by our fixed effects model. 

As the leverage ratios of the sectors (i.e. REIT or THE) are substantially different from the non-

sector firms, we expect – according to the coefficient-based explanation of capital structure 

differences – that at least some estimated coefficients of these determinants will be 

significantly different between the two samples (sector vs. non-sector). To test this assumption, 



 

 

we use an interaction model of all capital structure determinants and D_Sector as a dummy 

variable taking a value of 1 for all sector firms and 0 for non-sector firms. 

Decomposition model 

With an interaction term model, we could only know whether there are significant differences 

between sector and non-sector coefficients, while our purpose is to investigate where the 

difference between the mean of a sector leverage and that of non-sector leverage comes from. 

Elder et al. (2010) report that when faced with a gap in mean outcomes between two groups, a 

decomposition model should be used to analyse how much of the gap can be explained by 

differences in observable characteristics. 

Based on our estimated coefficients (α̂ and β̂) and the average values of the various capital 

structure determinants (𝑥̅), it is possible to determine from where the difference in expected 

leverage (𝐿𝐸𝑉̅̅ ̅̅ ̅̅ ) between sector and other firms originates. Is it value-based or coefficient-based 

or is it simply caused by a sector-specific “residual”? In a more formal way, our two linear 

approaches for the explanation of the expected 𝐿𝐸𝑉̅̅ ̅̅ ̅̅  can be described as 

 𝐿𝐸𝑉̅̅ ̅̅ ̅̅
𝑆𝑒𝑐𝑡𝑜𝑟 = ̂𝑆𝑒𝑐𝑡𝑜𝑟 + 𝑥̅𝑆𝑒𝑐𝑡𝑜𝑟 ∙ ̂𝑆𝑒𝑐𝑡𝑜𝑟, 

𝐿𝐸𝑉̅̅ ̅̅ ̅̅
𝑂𝑡ℎ𝑒𝑟𝑠 = ̂𝑂𝑡ℎ𝑒𝑟𝑠 + 𝑥̅𝑂𝑡ℎ𝑒𝑟𝑠 ∙ ̂𝑂𝑡ℎ𝑒𝑟𝑠. 

(2) 

For the difference 𝐿𝐸𝑉̅̅ ̅̅ ̅̅
𝑆𝑒𝑐𝑡𝑜𝑟 − 𝐿𝐸𝑉̅̅ ̅̅ ̅̅

𝑂𝑡ℎ𝑒𝑟𝑠, we get 

 𝐿𝐸𝑉̅̅ ̅̅ ̅̅
𝑆𝑒𝑐𝑡𝑜𝑟 − 𝐿𝐸𝑉̅̅ ̅̅ ̅̅

𝑂𝑡ℎ𝑒𝑟𝑠 

= ̂𝑆𝑒𝑐𝑡𝑜𝑟 + 𝑥̅𝑆𝑒𝑐𝑡𝑜𝑟 ∙ ̂𝑆𝑒𝑐𝑡𝑜𝑟 − ̂𝑂𝑡ℎ𝑒𝑟𝑠 − 𝑥̅𝑂𝑡ℎ𝑒𝑟𝑠 ∙ ̂𝑂𝑡ℎ𝑒𝑟𝑠 

= (̂𝑆𝑒𝑐𝑡𝑜𝑟 − ̂𝑂𝑡ℎ𝑒𝑟𝑠)⏟            + (𝑥̅𝑆𝑒𝑐𝑡𝑜𝑟 ∙ ̂𝑆𝑒𝑐𝑡𝑜𝑟 − 𝑥̅𝑂𝑡ℎ𝑒𝑟𝑠 ∙ ̂𝑆𝑒𝑐𝑡𝑜𝑟)⏟                      + (𝑥̅𝑜𝑡ℎ𝑒𝑟𝑠 ∙ ̂𝑆𝑒𝑐𝑡𝑜𝑟 − 𝑥̅𝑂𝑡ℎ𝑒𝑟𝑠 ∙ ̂𝑂𝑡ℎ𝑒𝑟𝑠)⏟                      

"𝑖𝑛𝑡𝑒𝑟𝑐𝑒𝑝𝑡 − 𝑏𝑎𝑠𝑒𝑑" "𝑣𝑎𝑙𝑢𝑒 − 𝑏𝑎𝑠𝑒𝑑" "𝑐𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 − 𝑏𝑎𝑠𝑒𝑑" 

= ̂𝑆𝑒𝑐𝑡𝑜𝑟−𝑂𝑡ℎ𝑒𝑟𝑠 + 𝑥̅𝑆𝑒𝑐𝑡𝑜𝑟−𝑂𝑡ℎ𝑒𝑟𝑠 ∙ ̂𝑆𝑒𝑐𝑡𝑜𝑟 + 𝑥̅𝑂𝑡ℎ𝑒𝑟𝑠 ∙ ̂𝑆𝑒𝑐𝑡𝑜𝑟−𝑂𝑡ℎ𝑒𝑟𝑠.

 

(3) 

Alternatively, the whole difference 𝐿𝐸𝑉̅̅ ̅̅ ̅̅
𝑆𝑒𝑐𝑡𝑜𝑟 − 𝐿𝐸𝑉̅̅ ̅̅ ̅̅

𝑜𝑡ℎ𝑒𝑟𝑠 may be decomposed in the following 

manner: 



 

 

 𝐿𝐸𝑉̅̅ ̅̅ ̅̅
𝑆𝑒𝑐𝑡𝑜𝑟 − 𝐿𝐸𝑉̅̅ ̅̅ ̅̅

𝑂𝑡ℎ𝑒𝑟𝑠 

= (̂𝑆𝑒𝑐𝑡𝑜𝑟 − ̂𝑂𝑡ℎ𝑒𝑟𝑠)⏟            + (𝑥̅𝑆𝑒𝑐𝑡𝑜𝑟 ∙ ̂𝑆𝑒𝑐𝑡𝑜𝑟 − 𝑥̅𝑆𝑒𝑐𝑡𝑜𝑟 ∙ ̂𝑂𝑡ℎ𝑒𝑟𝑠)⏟                      + (𝑥̅𝑆𝑒𝑐𝑡𝑜𝑟 ∙ ̂𝑂𝑡ℎ𝑒𝑟𝑠 − 𝑥̅𝑂𝑡ℎ𝑒𝑟𝑠 ∙ ̂𝑂𝑡ℎ𝑒𝑟𝑠)⏟                      

"𝑖𝑛𝑡𝑒𝑟𝑐𝑒𝑝𝑡 − 𝑏𝑎𝑠𝑒𝑑" "𝑐𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 − 𝑏𝑎𝑠𝑒𝑑" "𝑣𝑎𝑙𝑢𝑒 − 𝑏𝑎𝑠𝑒𝑑"

= ̂𝑆𝑒𝑐𝑡𝑜𝑟−𝑂𝑡ℎ𝑒𝑟𝑠 + 𝑥̅𝑆𝑒𝑐𝑡𝑜𝑟 ∙ ̂𝑆𝑒𝑐𝑡𝑜𝑟−𝑂𝑡ℎ𝑒𝑟𝑠 + 𝑥̅𝑆𝑒𝑐𝑡𝑜𝑟−𝑂𝑡ℎ𝑒𝑟𝑠 ∙ ̂𝑂𝑡ℎ𝑒𝑟𝑠.

 

(4) 

While both approaches imply the same result for the intercept-based explanation of capital 

structure differences, the multiplicative relationship between values for capital structure 

determinants and their corresponding coefficients leads to two different definitions for value-

based and coefficient-based capital structure differences.  

According to the first approach, by introducing 𝑥̅𝑂𝑡ℎ𝑒𝑟𝑠 ∙ ̂𝑆𝑒𝑐𝑡𝑜𝑟 we look at a “counter-factual” 

sector firm, which exhibits the same values as a non-sector (other) firm for the capital structure 

determinants in question. Following the second approach, we introduce a counter-factual non-

sector firm via 𝑥̅𝑆𝑒𝑐𝑡𝑜𝑟 ∙ ̂𝑂𝑡ℎ𝑒𝑟𝑠 that faces the same values as a sector firm for the capital 

structure determinants under consideration. 

Both approaches differ with respect to the interpretation of 𝑥̅𝑆𝑒𝑐𝑡𝑜𝑟−𝑂𝑡ℎ𝑒𝑟𝑠 ∙ ̂𝑆𝑒𝑐𝑡𝑜𝑟−𝑂𝑡ℎ𝑒𝑟𝑠. 

While this product is characterised as being value-based according to Eq. (3) (due 

to 𝑥̅𝑆𝑒𝑐𝑡𝑜𝑟−𝑂𝑡ℎ𝑒𝑟𝑠 ∙ ̂𝑆𝑒𝑐𝑡𝑜𝑟 = 𝑥̅𝑆𝑒𝑐𝑡𝑜𝑟−𝑂𝑡ℎ𝑒𝑟𝑠 ∙ (̂𝑂𝑡ℎ𝑒𝑟𝑠 + ̂
𝑆𝑒𝑐𝑡𝑜𝑟−𝑂𝑡ℎ𝑒𝑟𝑠

), it belongs to the 

coefficient-based component according to Eq. (4) (due to 𝑥̅𝑆𝑒𝑐𝑡𝑜𝑟 ∙ ̂𝑆𝑒𝑐𝑡𝑜𝑟−𝑂𝑡ℎ𝑒𝑟𝑠 = (𝑥̅𝑂𝑡ℎ𝑒𝑟𝑠 +

𝑥̅𝑆𝑒𝑐𝑡𝑜𝑟−𝑂𝑡ℎ𝑒𝑟𝑠) ∙ ̂𝑆𝑒𝑐𝑡𝑜𝑟−𝑂𝑡ℎ𝑒𝑟𝑠. A third possibility would be to neglect this term when 

identifying the value- and the coefficient-based contribution to explaining capital structure 

differences between sector and non-sector firms. However, this would only seem necessary if 

the approaches according to Eq. (3) and (4) were to lead to different conclusions, which will 

not be the case in the empirical part of our paper. For a general discussion of explaining 

differences between groups, we refer to the seminal works of Blinder (1973) and Oaxaca (1973). 

Methodologically, we differ from their approach by taking the distinction between Eq. (3) and 

(4) into account. 



 

 

Based on Eq. (3) and Eq. (4), we may check the relative importance of the value-based, the 

coefficient-based and the intercept-based explanation for empirically observable differences of 

sector and non-sector leverage by way of a four-step approach. 

In the first step, we calculate the difference between the predicted leverage ratios of a sector 

and the other firms (henceforth “total difference”). To get the total difference, we estimate the 

predicted leverage ratios of a specific sector and all other firms by multiplying their individual 

regression coefficients by the corresponding variable averages. This total difference can be 

traced back to the three channels (value, coefficient, intercept) and so we aim at identifying 

more precisely their respective contribution in the next three steps. 

In the second step and following Eq. (3), we calculate the value-based 

difference 𝑥̅𝑆𝑒𝑐𝑡𝑜𝑟−𝑂𝑡ℎ𝑒𝑟𝑠 ∙ ̂𝑆𝑒𝑐𝑡𝑜𝑟. For this, we compare the financing behaviour of an average 

actual sector (e.g. REIT or THE) with the newly introduced counter-factual sector. In the third 

step, we compute the coefficient-based difference 𝑥̅𝑂𝑡ℎ𝑒𝑟𝑠 ∙ ̂𝑆𝑒𝑐𝑡𝑜𝑟−𝑂𝑡ℎ𝑒𝑟𝑠 between the 

financial decision of the counter-factual sector firm and an average actual other firm. In the 

fourth and last step, we determine the difference ̂𝑆𝑒𝑐𝑡𝑜𝑟 − ̂𝑂𝑡ℎ𝑒𝑟𝑠 in order to identify the 

influence of the sector-specific industry fixed effect ̂𝑆𝑒𝑐𝑡𝑜𝑟−𝑂𝑡ℎ𝑒𝑟𝑠. 

Based on Eq. (4), the same procedure can be repeated but replacing the counter-factual sector 

by  counter-factual other firms via 𝑥̅𝑆𝑒𝑐𝑡𝑜𝑟 ∙ ̂𝑂𝑡ℎ𝑒𝑟𝑠. The results of this procedure are presented 

in our Appendix B as they are similar to Eq. (3). 

VI. Results  

Separate regression models for REITs and non-REs 

We start to disentangle the capital structure by using the REIT sector in detail and verify our 

key findings with the THE sector later (see Section IX). Table 3 presents the results of our 

separate regression models (see Eq. (1)) for the REIT and the non-RE sample using fixed effects 

panel regressions. The t-statistics reported in brackets are calculated by using robust standard 

errors clustered at the firm level. We first discuss in detail the effects of capital structure 



 

 

determinants on the leverage ratio of REITs (Model 1) and non-REs (Model 2) and then 

whether the coefficients are statistically different between the two samples (Model 3).  

Consistent with our theoretical predictions and previous research (see, e.g., Baker and Wurgler 

2002; Harrison et al. 2011), tangible assets (TAN) are positively related to leverage in both 

samples. This result indicates that TAN is used as collateral to reduce risks for lenders and 

expected costs of financial distress. Regarding profitability, the negative regression coefficients 

for PROFIT and PROFIT_SQ in the case of non-REs imply a downwards opening parabola 

with the vertex reached for a value of PROFIT of about -135%; therefore, for any practically 

relevant level of PROFIT, there is a decreasing non-linear relationship between PROFIT and 

leverage (LEV). This reveals that non-REs react to higher profits in accordance with Myers and 

Majluf (1984) and thus have lower leverage, since they can accumulate more retained earnings 

and prefer internal finance despite the higher relevance of the tax-shield argument for more 

profitable firms. In contrast, we observe an insignificant relationship between PROFIT and 

leverage in the REIT sample. This result is in line with the outcome of Ooi (1999) and supports 

our conjecture that profitable REITs cannot keep many retained earnings due to the high 

dividend payout. Growth opportunities (GROWTH) and the non-REs’ leverage are related in a 

significantly negative way, which is in accordance with the hypothesis of Myers (1977). 

Regarding REITs, we identify an insignificant coefficient for GROWTH. This finding matches 

that of Ooi (1999) and indicates that GROWTH has no consistent impact on REITs. Likewise, 

firm size (SIZE) also has different effects on the leverage ratio of the two samples. While the 

positive relationship between SIZE and LEV for non-REs is consistent with the prediction of 

the trade-off theory, the insignificant relation between SIZE and LEV for REITs is in 

accordance with our expectations. As pointed out above, the primary cause of this insignificant 

relationship may be the nature of the total assets of REITs. With respect to operating risk 

(RISK), our test shows a significantly negative relationship to leverage in both samples. This 

outcome contradicts our expectation, but it is consistent with the prediction of the trade-off 

theory. Companies with higher RISK face a higher likelihood of bankruptcy; hence, they should 

lower their leverage. Finally, we find that the effect of dividend payments (PAYOUT) on the 



 

 

leverage of REITs is statistically insignificant, whereas it is significant in the non-RE sample, 

as is the argument of Shyam-Sunder and Myers (1999). The outcome implies that the high 

dividend payout requirement forces REITs to depend on external funds for financing new 

projects, but it does not significantly affect what financing sources REITs would use. 

The R2 value is lower for the REIT sample than for the non-RE sample and lower as in other 

REIT-specific research (see, e.g., Alcock and Steiner 2017, with 0.247 or Morri and Beretta 

2008, with 0.39). However, we run a fixed effects panel model which cancels out the 

explanatory effects of the intercepts by itself. To illustrate our argument, we compare our 

results with a pooled OLS regression for Eq. (1), where the explanatory effects of the intercepts 

are not removed (see, e.g., Hovakimian et al. 2004, and Morri and Beretta 2008). In addition, 

we also run a pooled OLS regression with firm fixed effects that could help to improve the R2 

value considerably (Lemmon et al. 2008). Our comparison shows that the R2 value indeed 

significantly increases. Specifically, R2 is 0.314 and 0.425 in pooled OLS regressions without 

firm fixed effects and 0.722 and 0.714 with firm fixed effects for the REIT and the non-RE 

sample, respectively (see Table B.4 in Appendix B). These figures are in line with the 

explanatory power of other research. 

With an interaction model, we test whether the magnitudes of coefficients are significantly 

different between REITs and non-REs. This is only true for RISK and PAYOUT with 

significance levels of 10% and 5%, respectively (see Model 3 of Table 3). Accordingly, we would 

expect mostly these two capital structure determinants to contribute to the coefficient-based 

difference in capital structures for REITs and non-REs. However, as we will see in the next 

section, statistical and economic significance do not necessarily coincide. In addition, the 

difference between the two constants of the regression, 0.3360.166 = 16.9% (the difference 

between both sides of the equation results from rounding) implies that 0.169/0.255 = 66.6% 

of the whole capital structure difference is intercept-based, so the coefficient-based and the 

value-based explanation may in sum only be responsible for about one third of the whole 

capital structure difference – though with countervailing effects (positive/negative). We now 



 

 

turn to the decomposition model, as described in the second part of Section V, in order to take 

a closer look at the relative relevance of the latter two effects. 

<< Insert Table 3 here. >> 

Decomposition model 

Table 4 comprises the findings of the four steps in the decomposition model. First of all, as is 

highlighted by Column 6, the average values of the six capital structure determinants under 

consideration are all significantly different, suggesting as well that the value-based approach 

might be more important for the explanation of the difference 𝐿𝐸𝑉̅̅ ̅̅ ̅̅
𝑅𝐸𝐼𝑇 − 𝐿𝐸𝑉̅̅ ̅̅ ̅̅

𝑛𝑅𝐸 than the 

coefficient-based view. 

Following the first step, the predicted leverage ratios of REITs and non-REs are 50.4% and 

24.9%, respectively, resulting in a total difference of 25.5 percentage points (pp) (Column 9). 

This difference is constituted by 33.4 pp coming from the value-based explanation (Column 

12) and −24.9 pp resulting from the coefficient-based explanation (Column 15). Rather 

interestingly, the difference-increasing effect of different values for capital structure 

determinants of REITs and non-REs is offset to a large extent by the countervailing impact of 

the coefficient-based contribution to this difference. These numbers are obtained when we 

apply the decomposition model according to Eq. (3). The same conclusion regarding this 

offsetting effect holds true when referring to Panel A of Table B.5, where the procedure 

according to Eq. (4) is employed. Anyway, the intercept-based difference dominates in both 

cases with a value of 16.9 pp (see Panel B for the fourth step). 

Regarding factors increasing the total difference (Column 9), TAN is the most important 

determinant, contributing 7 pp, which mainly stems from the value-based effect. This result 

indicates that a high availability of collateral increases REITs’ leverage relative to that of non-

REs and is completely in line with our theoretical analysis of Appendix A (see also the last 

column of Table 1 in Section III). The second most relevant (difference increasing) influential 

factor is RISK with a contribution of 4.4 pp, once again being mainly a consequence of the 



 

 

value-based perspective. Firms with a higher risk suffer from higher costs of financial distress, 

so they should have a lower leverage ratio. Since tangible assets can reduce expected costs of 

financial distress, the leverage-reducing effect of RISK is smaller for REITs than for non-REs. 

Interestingly, according to the results of Table 4, unlike conjectured in Section III, this effect 

is not mainly coefficient-driven, but value-based. In other words, RISK of REITs is smaller 

than that of non-REs, which is consistent with the descriptive evidence shown in Figure II. 

Regarding total difference-decreasing factors, SIZE is the most influential one with −4.6 pp. 

The reason is that SIZE increases non-RE leverage but it does not affect the leverage ratio of 

REITs because its effect is largely controlled for by TAN. Therefore, the relevance of SIZE is 

primarily coefficient-based, as we have already conjectured according to the last column of 

Table 1. 

Moreover, although the respective coefficients for REITs and non-REs regarding RISK and 

PAYOUT are statistically significant according to Model 3 of Table 3, they contribute little to 

the coefficient-based difference in leverage between REITs and non-REs. In addition, PROFIT, 

GROWTH and PAYOUT have generally only minor relevance in expanding the leverage 

difference. 

<< Insert Table 4 here. >> 

VII. Origins of the REIT-specific industry effect 

According to our analysis so far, 33% of the overall difference of 25.5 pp in the leverage of 

REITs and non-REs can be explained by value-based and coefficient-based effects and thus by 

the direct working of traditional capital structure theories. However, the major remaining part 

of the overall difference has to be interpreted as some form of a REIT-specific industry effect, 

constituting the fixed-effect REIT debt puzzle. Therefore, we now want to take a closer look at 

possible causes for this finding by applying an alternative measure of the dependent variable, 

using an alternative sample for real estate companies and in particular controlling for extreme 

attributes of independent variables by considering matched and truncated samples. 



 

 

Alternative measure of leverage – long-term debt only 

Up to now, we have estimated leverage as total debt scaled by total assets. Now, we want to 

focus on the maturity on the debt side by solely using long-term debt scaled by total assets, as 

firms typically use more long-term than short-term debt (see Alcock et al. 2014; Fama and 

French 2012). The advantage of this measure is that it provides a more stable proxy of capital 

structure, because firms issue long-term debt more infrequently. Therefore, we repeat our 

analysis of Section VI by using this alternative definition of leverage, and we present the results 

in Panel A of Table 5 (details are available as Table B.6 in Appendix B). We are particularly 

interested in whether the strong REIT-specific industry effect identified in the preceding 

section still prevails for this modified variable. In doing so, we do not intend to replace leverage 

by debt maturity; instead, we focus on long-term debt financing as a subset of the total debt 

financing in order to ascertain whether the fixed-effect REIT debt puzzle is mainly driven by 

differences in short-term debt financing. 

Based on Eq. (3), we obtain a total difference in leverage between REITs and non-REs of 28.1 

pp. This difference is composed of 26.6 pp coming from the value-based explanation and 

−10.2 pp stemming from the coefficient-based explanation. For Eq. (4), the corresponding 

numbers are 10.7 pp for the value-based explanation and 5.6 pp for the coefficient-based 

explanation. Therefore, and in line with the findings for our original measure of leverage in the 

second part of Section VI, the value-based explanation has a higher importance for both cases, 

although the coefficient-based approach has been able to gain some ground. Regarding the role 

of each determinant of the total difference, TAN and RISK are still the most important 

difference-increasing determinants, whereas PAYOUT is the most influential difference-

decreasing determinant. Nevertheless, the relevance of PAYOUT seems to be rather limited 

and is now comparable to the impact of SIZE in our analyses of Section VI. The reason why 

SIZE loses its relevance for explaining capital structure differences between REITs and non-

REs is that their respective coefficients are now of similar magnitude, so the results of the 

original decomposition model regarding SIZE seem to be mainly driven by different reactions 



 

 

of REITs’ and non-REs’ short-term debt as a function of SIZE. Moreover, the intercept-based 

effect now amounts to only 11.7 pp, accounting for 42% (11.7/28.1) of the total difference in 

leverage between REITs and non-REs. As the corresponding values for our initial analysis of 

Section VI are 16.9 pp and 67% (16.9/25.5), the intercept-based contribution to the whole 

leverage difference is indeed reduced. However, the remaining REIT-specific industry effect 

still seems to be of considerable importance, and thus the origin of the REIT debt puzzle can 

be traced back to a different utilization of short-term debt by REITs and non-REs to rather a 

limited degree only. 

<< Insert Table 5 here. >> 

Tax-specific vs. industry-specific determination of corporate leverage 

In this section, we investigate differences in leverage between REITs and REOCs, i.e. non-

taxable real estate investment trusts vs. taxable real estate operating companies (“Tax impact” 

aspect) and between REOCs and non-REs – different industries but same tax status (“Industry 

impact” aspect) in order to see whether the difference is REIT- and thus tax-specific or RE- 

and hence industry-specific. We repeat our analyses of Section VI and present their results in 

Panel B of Tables 5 (for “Tax-impact”) and Panel C (for “Industry impact”). Details can be 

found in Tables B.7 and B.8, respectively. 

For the REOC sample, we replace the fourth criterion of the non-RE sample in Section IV by 

the requirement that the firm belongs to the ICB sector “Real Estate Investment and Services”. 

Similarly to our handling of the REIT and the non-RE sample, we also consider active as well 

as inactive REOCs. After lagging and differencing, the REOC sample includes 544 firm-year 

observations for 80 firms. The summary statistics of the REOC sample are presented in Table 

B.9. 

For the “Tax impact” aspect, the difference in predicted leverage between REITs and REOCs is 

much smaller than it is between REITs and non-REs (9.7 pp vs. 25.5 pp in Table 4). The 

difference (9.7 pp) mainly arises from a value-based and a coefficient-based explanation and 



 

 

not from industry-specific fixed effects (2.6 pp). This comes with no surprise since REITs and 

REOCs operate in the same industry, have a similar nature of assets and are exposed to similar 

market conditions and risk factors. Therefore, TAN and RISK are no longer the most important 

difference-increasing determinants. Instead, firm size exhibits the highest difference-

increasing impact which mainly stems from a coefficient-based effect. Taken together, the 

business and financing behaviour of REITs and REOCs is quite similar, so that there is no 

notable debt puzzle at work. The difference in their leverage is mainly due to different 

sensitivities with respect to firm size variations. The other capital structure determinants are 

of only minor relevance in explaining the leverage difference. 

For the “Industry impact” aspect, the results are similar to those in Table 4, i.e. the difference 

in the predicted leverage between REOCs and non-REs is rather large (15.8 pp). The intercept-

based explanation accounts for about 91% (14.3/15.8) of the overall difference, which confirms 

the existence of a puzzle at first glance, since only 9% of the total difference are explained by 

capital structure theories. This finding is in line with Section VI which shows that only about 

one third of the total difference in leverage between REITs and non-REs is explained by capital 

structure theories. In addition, the main determinants of the total difference in leverage 

between REOCs and non-REs are the same as between REITs and non-REs in Section VI. 

Specifically, TAN and RISK are the most important difference-increasing determinants, while 

SIZE is the most important difference-decreasing influential factor. 

The results for “Tax impact” on the one side and for “Industry impact” on the other highlight 

that the special legal form of REITs with their tax advantage for debt is not the driving force 

behind the mean-value or the fixed-effect REIT debt puzzle. This is consistent with our 

theoretical consideration of Section I and in line with Barclay et al. (2013) who examine the 

relationship between tax status and leverage by analysing empirically leverage decisions across 

taxable and non-taxable real estate firms. As already mentioned, the authors find that tax 

benefits of debt play a minor role in the leverage decision and conclude “the magnitude of the 

effect estimated in prior studies using taxable firms is materially overstated.” 



 

 

Matched sample 

Caliendo and Kopenig (2008) document that matching has become a popular strategy for 

estimating the impact of causal treatment and the nature of treatment might be very diverse, 

e.g. in pharmacoepidemiologic or financial research. Relating to financial research, Agrawal 

and Nagarajan (1990) use the industry code and firm size to match each all-equity firm with a 

levered firm, thereby analysing capital structure, agency costs and ownership control of all-

equity firms. Similarly, Berg and Gider (2017) use asset risk to build a matched sample, 

whereby they could investigate the difference in leverage between banks and non-banks. 

Therefore, tracing the origin of the REIT-specific effect, we build a matched sample consisting 

of REIT and similar non-RE observations by using propensity score analysis. This procedure 

includes two steps. Firstly, a propensity score is estimated for each REIT-year and non-RE-

year. As discussed above, tangibility and operating risk are the most important factors, so we 

choose non-RE-year observations that are similar to a corresponding REIT-year observation 

in terms of the magnitude of TAN and RISK. Second, after generating the propensity score, we 

evaluate three matching strategies which are often used to create a matched sample; Garrido 

et al. (2014) indicate that one-to-one matching, one-to-three matching and Kernel matching 

are the most popular strategies. As Ho et al. (2007) verify, a strategy that generates the smallest 

standardised difference in covariates between two groups in the matched sample is preferable. 

Table 6 shows the mean and median standardised differences in covariates between REITs and 

non-REs in the matched sample. Accordingly, we select the one-to-three matching strategy, 

because this strategy has the smallest mean (11.1) and median (10.9) standardised difference. 

However, this strategy reduces our sample size to 687 firm-year observations for the REIT and 

1,461 firm-year observations for the non-RE sample, as non-RE firm-year observations that 

are a match for more than one REIT firm-year observation are excluded from our analysis 

(together with the corresponding REIT firm-year observations). The summary statistics of the 

matched sample are presented in Table B.10. 

<< Insert Table 6 here. >> 



 

 

When the matched sample is identified, we re-run the models of Section VI for the matched 

sample and present the results in Panel D of Table 5 (details in Table B.11). After matching, the 

differences in average values of TAN and RISK between the two samples are 4.3 pp and 1.6 pp 

(Column 6 of Table B.11), respectively, which are much smaller than they are before matching 

(54.6 pp and -170.6 pp in Column 6 of Table 4). As a consequence, we have eliminated value-

based influences on capital structure choice to a large extent and our findings now reveal that 

the financing behaviour of REITs and non-REs is quite similar. 

The difference in predicted leverage between REITs and non-REs reduces from 25.5 pp to 5.8 

pp. This is quite an important result, as it shows that leverage for REITs and non-REs is indeed 

of similar magnitude if we restrict our comparison to non-REs that exhibit comparable values 

for TAN and RISK to those of REITs. It is noteworthy to recall that this conclusion could not 

have been drawn from the results of Tables 4 and 5. Our impression is underpinned by a more 

thorough analysis of the three components of the overall difference in leverage. Specifically, 

the coefficient-based explanation now only constitutes 1.0 pp and 2.8 pp for Eq. (3) and Eq. 

(4), respectively, while the value-based explanation contributes solely 1.4 pp and −0.4 pp for 

Eq. (3) and Eq. (4), respectively. Moreover, and most interestingly, while the intercept-based 

explanation accounts for about 16.9 pp of the overall difference with respect to the unmatched 

sample (Panel B of Table 4), this value is reduced to a mere 3.4 pp in the case of the matched 

sample. The relative contribution of the intercept-based explanation remains high with 58.6% 

(0.034/0.058) but its absolute impact is low. 

To check whether this result is driven by a smaller number of observations for non-REs and to 

illustrate the impact of the matching strategy, we randomly match 687 firm-year observations 

of the REIT sample with the same number for non-REs and compare the intercept-based effect 

of step 4. The average constants based on 10,000 draws are 35.7% for the REIT sample and 

19.7% for the randomly matched non-RE sample, resulting in an intercept-based effect of 16.0 

pp. This result is far closer to the original one of Table 4 (16.9 pp; 33.6% and 16.6%) than it is 



 

 

to the matching procedure of this section (3.4 pp; 30.4% and 27.0%). Similar results are 

obtained when the size of the random sample is increased. 

Truncated sample 

From the last findings, we may conclude that the REIT-specific industry effect suggested by 

our previous analyses is some form of chimaera and that different levels of TAN and RISK for 

average REITs and non-REs are able to explain almost the whole capital structure difference 

between both kinds of companies. A possible reason for this result might be that LEV is not 

really a linear function of the capital structure determinants under consideration and non-

linearities become particularly relevant for extreme values in the REIT or the non-RE sample. 

Actually, according to Figure II, this seems mainly to be true with respect to RISK after the 

non-linearity of PROFIT is already incorporated. This means that a linear regression may 

falsely hint at a REIT-specific industry effect because for the non-RE sample, RISK may show 

considerably higher values than for the REIT sample and for these extreme values, leverage 

seems to be only a (strictly) convex function of RISK. For other determinants, there also might 

be differences in the goodness of univariate linear approximation, as could be evaluated 

according to the corresponding R2 figures. However, RISK seems to be the most pronounced 

single example and we therefore concentrate on this capital structure determinant to make our 

point clear. 

In order to do so, we truncate the RISK observations in our non-RE sample by excluding all of 

those having higher values than the maximum for RISK in the REIT sample, 0.462 (see Table 

2) and thus reducing the magnitude of the non-RE sample to 21,381 firm-year observations 

(about 77.1% of the original sample size underlying the regression of Table 4). We thus repeat 

the analysis of Table 4. After the truncation of RISK, the difference in the average value of RISK 

between the two samples has decreased by construction to 96.8 pp (before truncating: 170.6 

pp). Now, the intercept-based effect amounts to only 11.6 pp instead of 16.9 pp before and is 

thus reduced by about 31.37% by this very rough manipulation of the data sample. The 

corresponding table is shown as Table B.12. This effect is of similar size as when switching from 



 

 

the consideration of total debt to that of only long-term debt in the first part of Section VII. We 

deem this finding to be in line with our results for the matched sample. 

VIII. Robustness checks 

Profitability and risk 

Certainly, our analysis so far faces some limitations. First of all, one may wonder whether the 

results are unaffected by removing PROFIT_SQ from the list of our explanatory variables, as 

this is the only case (though justified based on our data analysis) where we deviate from a 

purely linear regression approach. Moreover, our measure RISK comprises systematic as well 

as unsystematic risk components. Based on capital market theory, one may argue that 

systematic risk is more important than its unsystematic counterpart. Therefore, we repeat our 

analyses with replacing RISK by RISK_BETA as a firm’s (unlevered) beta. Both modifications, 

i.e. removing PROFIT_SQ as well as replacing RISK by RISK_BETA, reveal that the relative 

importance of the three components (value-based, coefficient-based and intercept-based) is 

similar to the previous results in Table 4. Specifically, the intercept-based component 

dominates, and the difference-increasing effect of the value-based component is (at least 

partly) offset by the countervailing impact of the coefficient-based contribution. Details 

regarding the unmatched samples are available in Appendix B as Tables B.13 and B.14. A 

similar conclusion holds true for the matched samples (details in Tables B.15 and B.16). 

Specifically, the contribution of the intercept-based component is significantly reduced as in 

the previous results (Panel D of Table 5) and the total difference mainly stems from value-

based and coefficient-based components.  

The two most important difference-increasing factors are TAN and GROWTH when we replace 

RISK by RISK_BETA. Hence, the matched sample is built based on TAN and GROWTH. In 

this matched sample, the difference in leverage between REITs and non-REs is 15.4 pp. 

Although this difference is smaller than 25.5 pp (previous value in Table 4), it is still higher 

than 5.8 pp (matching result in Panel D of Table 5). Since the previous matched sample based 



 

 

on TAN and RISK has a lower difference in leverage, RISK seems to be a better proxy for 

operating risk than RISK_BETA.  

Further explanatory variables 

Moreover, in our empirical study, we concentrated on the most important capital structure 

determinants. Nevertheless, it is well-known from the literature that there are a lot of other 

factors which may affect a firm’s capital structure choice. To be more precise, we repeat our 

empirical investigation by adding CHANGE_ASSET, CAPEX, SGA, DEPRECIATION and 

STOCK_PER as further firm-specific explanatory variables, and MARKET_PER, SPREAD, 

INFLATION, IND_LEV, IND_GROWTH, MARKET_PRO and GDP as market-specific control 

variables. For the sake of brevity, the meaning of these variables is explained in Table 7 and 

their summary statistics are presented in Table 8.  

<< Insert Tables 7 and 8 here. >> 

Repeating the regression approach of Table 3 for this enriched model, we get similar results 

for our core variables as before. Among the newly introduced variables describing market 

conditions, IND_GROWTH (8.3 pp) and IND_LEV (3.5 pp) are the most important ones 

raising the total difference, whereas INFLATION (–5.4 pp) has the largest impact reducing the 

total difference. However, for our main research question, this is of only minor importance, 

because the fixed-effect REIT debt puzzle is largely unaffected by this expansion of the set of 

explanatory variables, as is revealed by Table 9 (Panel A1 in comparison to C1). Moreover, the 

consequences of a matching procedure based on RISK and TAN alone proves as effective as 

before. This is also highlighted by the results of Panel A2 in comparison to C2 in Table 9 (for 

more details, see Tables B.17 and B.19). Summarizing so far, the enriched regression approach 

confirms all the main findings of our previous analyses. 

A simplifying alternative to incorporate yearly economic-wide factors would be annual time 

fixed-effects. The resulting findings are similar to our original findings as in Tables 4 and B.5 

as well as Panel D of Table 5 for the unmatched (matched) sample: value-based: 31.2 pp (–4.6 



 

 

pp), coefficient-based: –23.4 pp (14.7 pp), intercept-based: 17.7 pp. (–4.2 pp); based on Eq. 

(3)). TAN and RISK are the most important difference-increasing determinants, whereas SIZE 

and PAYOUT are the most influential difference-decreasing determinants. As results are 

almost unchanged, we refrain from presenting more figures for the approach with year 

dummies. 

<< Insert Table 9 here. >> 

Moreover, it is worth mentioning that the fixed-effect REIT debt puzzle prevails even when 

controlling (in a linear way) for average industry leverage. This taken together with the success 

of our matching procedure even in the case of the enriched regression approach reveals that 

the fixed-effect REIT debt puzzle actually cannot be understood as a simple industry-fixed 

effect, although it may appear this way in the case of only superficial inspection. Instead, it has 

to be traced back to certain non-linearity features of the relationship between capital structure 

determinants and resulting (optimal) leverage, as already pointed out above. 

Market leverage vs. book leverage 

As a further point, we want to examine the consequences of replacing the book value of equity 

BE by its market value ME. With TA for total assets and D for (book) debt, we thus consider 

D/(TABE+ME) instead of D/TA. Though somewhat imprecise (as we still rely on book debt), 

we may call this modified dependent variable “market leverage” and we repeat the regression 

approach for the enriched set of explanatory variables (our conclusions would be the same if 

we were to use only the explanatory variables of our baseline regressions). Details are available 

as Tables B.18 and B.20, while Table 9 summarises the findings of our decomposition 

approach. 

According to Panels A1 and B1 of Table 9, for the total sample, the magnitude of the mean value 

as well as the fixed-effect REIT debt puzzle is rather similar for book and market leverage. 

Moreover, the signs of the value-based and the coefficient-based explanation of differences in 

leverage between REITs and REs are also identical. For the matched samples (Panel A2 vs. 



 

 

B2), we find that the results for market leverage regarding the remaining total capital structure 

difference and the resulting irrelevance of the intercept-based component are as well almost 

identical to the situation for book leverage. This means that we are able to confirm our 

conclusions for book leverage as the dependent variable even if we replace it by market 

leverage. 

IX. Key results for the THE sector 

Separate regression models for THEs and non-THEs 

To illustrate the potential for generalisation of our main approach, we repeat the major steps 

from above now for the industry with the lowest leverage ratio, the Technology, Hardware, and 

Equipment (THE) sector. In Figure III, we show the univariate relationship between our six 

capital structure determinants and leverage for THEs and non-THEs as we do in Figure II for 

the REIT sector. The coefficient-based explanation may be important for PROFIT and 

PAYOUT since their respective slopes of the regression lines hint at a different impact; the 

value-based explanation could have a higher relevance for the variables with a higher 

difference in their means which are mostly TAN, RISK, and SIZE. In addition, PROFIT, RISK, 

and SIZE seems to have a non-linear relationship to LEV.  

In line with Section V, we start to disentangle the capital structure for the THE and non-THE 

sectors by multivariate regression models (see Eq. (1)). We use the same explaining factors as 

for Table 3 and run fixed-effects panel regressions. Those results are presented in Table 10; the 

reported t-statistics are calculated by using robust standard errors clustered at the firm level.  

Tangible assets (TAN) are positively related to leverage in the non-THE (Model 2) sample but 

are not statistically relevant for THEs (Model 1). Profitability has a linear negative relationship 

in the THE (Model 1) sample whereas it implies a downwards opening parabola for the non-

THE (Model 2) with negative regression coefficients for PROFIT and PROFIT_SQ. Growth 

opportunities (GROWTH) are not significant in both samples while firm size (SIZE) has a 

positive effect on the leverage ratio in the non-THE sample. Operating risk (RISK) has a similar 



 

 

negative effect in both samples. Finally, dividend payments (PAYOUT) are statistically 

significant in the non-THE sample as it is in the non-RE sample though it is insignificant in 

the THE sample. The R2 value is of comparable size with 0.19 and 0.16 in both samples. Again, 

the low values can be explained by the fixed effects panel model. 

The interaction model (Model 3) shows that profitability and operating risk have significantly 

different magnitudes of coefficients between the THE and the non-THE sample so that we 

expect these two capital structure determinants to contribute to the coefficient-based 

explanation. 

<< Insert Table 10 here. >> 

Decomposition model 

Table 11 comprises the findings of the four steps in the decomposition model. Following the 

first step, the predicted leverage ratios of THEs and non-THEs are 17.3% and 29.0%, 

respectively, resulting in a total difference of −11.7 percentage points (pp) (Column 9). This is 

(considerably) smaller than the 25.5 pp difference between REITs and non-REs (see Section 

VI) and may serve as a justification for us to mainly focus on the REIT debt puzzle in this paper. 

Following Eq. (3), the THE-vs.-non-THE difference can be split into the value-based 

explanation of −7.0 pp (Column 12) and the coefficient-based explanation (Column 15) of 3.3 

pp. Apparently, as in the REIT case, coefficient-based effects work against the resulting overall 

leverage difference between THEs and non-THEs. Also rather interestingly, RISK is not 

working through the coefficient-based channel but the value-based one, meaning that THEs’ 

leverage is smaller because of their higher operating risk. Surprisingly as well, SIZE is the most 

relevant influential factor from a coefficient-based point of view due to rather high average 

values of the SIZE variable in both subsamples, while the statistically significant coefficients of 

PROFIT and RISK lack impact. THEs’ leverage is ceteris paribus higher than those of non-

THEs for given size because the impact of SIZE for the former is larger than for the latter. 

However, overall, the value-based explanation is around as double as high as the coefficient-

based explanations for capital structure differences between THEs and non-THEs leading to 



 

 

an intercept-based difference of −8.0 pp (see Panel B for step 4) which is around 68.0% of the 

average total difference in leverage between THEs and non-THEs of 11.7 pp.  

The same conclusion that the intercept-based difference dominates the total difference can be 

drawn when the procedure according to Eq. (4) is employed. Hereby, the value-based 

explanation is −7.3 pp and the coefficient-based explanation 3.6 pp (see Table B.21 of the 

online Appendix B, for results of the Eq. (4)). 

As a preliminary conclusion, our decomposition approach once again proves useful for 

understanding the driving forces behind leverage differences for (this time) THEs and non-

THEs. However, the results so far apparently also hint at the necessity of taking a closer look 

at the intercept-based capital structure differences. 

<< Insert Table 11 here. >> 

Matched sample 

For reasons of comparability, it seems natural to base the matching approach for the THE 

sample as in Section VII on TAN and RISK. Moreover, in fact, even for THEs, TAN and RISK 

are the most relevant variables regarding value-based capital structure differences compared 

to non-THEs. Therefore, we simply repeat the matching procedure of Section VII, re-run the 

decomposition model, and report the results in Table 12. The matching reduces the absolute 

differences for RISK by 72% and for TAN by 94%. As a consequence, overall capital structure 

differences between THEs and non-THEs in this matched sample is highly reduced to −4.0 pp 

(Column 9, before: −11.7 pp) confirming that the financing behaviour of THEs and non-THEs 

is nearly identical after aligning the differences in TAN and RISK. Splitting between the value-

based explanation and the coefficient-based explanation, the former constitutes −1.8 pp and 

−1.3 pp for Eq. (3) and Eq. (4), respectively, while the latter explains 2.7 pp and 2.2 pp for Eq. 

(3) and Eq. (4), respectively; (see Table B.22 of the online Appendix B, for results of the Eq. 

(4)). 



 

 

The intercept-based explanation is reduced by 39.2% from −8.0 pp of the overall difference 

from the unmatched sample (Panel B of Table 11) to −4.9 pp in the case of the matched sample 

((0. 080 – 0.049)/0.080). Though the resulting reduction is relatively smaller than in the REIT 

case, the remaining absolute value of the intercept-based explanation is comparable for both 

industries.  

These results are also interesting taking into account that we may omit important drivers for 

the capital structure of the REIT and THE sectors. Based on the previous literature analysing 

the drivers of the capital structure in the REIT sector, we are sure that we incorporate the major 

drivers for them but concede that it is likely that we left determinants for the THE sector. We 

did so for making comparisons easier between the results for REITs and THEs. Even if 

concluding that our list of determinants is not exclusive, the R2 values are of comparable size 

for our Model 3 in both sectors (around 16%; again, the low R2 values can be explained by the 

used panel model, the R2 values are greater than 0.7 if we do not apply panel models). However, 

in the extreme case, our models may suffer from the common omitted variable bias if the 

omitted variable is at the same time correlated with the leverage ratio and at least with one of 

the other determinants. 

<< Insert Table 12 here. >> 

 

X. Summary and Conclusion 

Despite the undisputable merits of traditional capital structure theories, they do not explain 

why previous research finds industry-specific leverage effects. REITs are an often-cited case 

for such an industry-specific effect which is designated as the (mean value) “REIT debt puzzle” 

since their leverage is twice as high as that of non-REs (50.4% vs. 24.9% for the U.S.). Contrary, 

the Technology, Hardware, and Equipment industry has the lowest ratio with around 17.3% in 

our sample. 



 

 

So far, other literature has analysed the influence of various capital structure determinants on 

the leverage of different sectors with several, but mostly linear regression models (e.g. for 

banks: Berg and Gider, 2017). In contrast, we want to explain in a more differentiated way why 

we observe such a considerable deviation between certain industries. In order to do so, we test 

three general reasons for debt differences between industries: a value-based explanation 

(different average values of capital structure determinants), a coefficient-based explanation 

(different sensitivities to variations in the size of capital structure determinants), and an 

intercept-based explanation (residual effect not explainable as being value- or coefficient-

based); where the latter might be interpreted as the traditional industry-specific fixed effect). 

We apply our model to the empirical data of the two extreme leverage ratio cases of the REIT 

industry and the Technology, Hardware, and Equipment industry and compare them to all 

other firms in the U.S. between 1998 and 2015. The initial difference in leverage between REITs 

and non-REs is mainly a consequence of a value-based effect driven by significantly different 

magnitudes of tangible assets and stock returns’ risk characteristics. However, the intercept-

based explanation is the most important channel with a contribution of 67% to the 25.5 

percentage points higher leverage in the REIT sector at first glance. This seems to confirm the 

existence of industry-specific leverage. Nevertheless, further analyses document that the 

industry-fixed effect is mainly a consequence of non-linearities in the functional relationship 

between leverage and its determinants, which are not sufficiently controlled for in the linear 

regression approaches. This finding is in line with previous (more general) studies which hint 

at the relevance of such non-linearities  theoretically (Welch 2007) and empirically (Fattouh 

et al. 2008, Vatavu 2016), though without referring to industry-fixed effects. 

A simple solution may be the introduction of non-linear terms for all determinants. However, 

even if the functional relationship between leverage and a capital structure determinant is 

clearly quadratic and similar for both samples (see PROFIT in Figure II), the success of 

quadratic approaches might be only modest. It is even more difficult to explain the industry-

fixed effect through non-linear equations if non-linearities are weak and apparently different 



 

 

for the control and treatment sample as in the case of RISK and TAN. A simple inclusion of 

higher/lower orders for other variables thus is a blind approach fishing for the best regression 

function, while a matching procedure as preferred by us can easily be adapted and applied to 

other industries.  

The rather “simple” arithmetic methodology of our decomposition model may help to focus on 

this non-linearity aspect to explain differences in leverage between REITs and non-REs. 

Although we needed a “tailor-made approach” to show this result, we apply our approach also 

to the Technology, Hardware, and Equipment industry – the industry with the lowest leverage 

ratio and arrive at the same conclusions regarding the explanatory power of our approach. The 

intercept-based explanation accounts for 68% of the total leverage. This value is reduced by 

39.2% if we align the different magnitudes of tangible assets and stock returns’ risk 

characteristics in a matched sample which is built in the same way as for the REIT case. Once 

again, a matching based on the tangibility of assets and risk considerations works quite well.  

Certainly, these two capital structure determinants are actually endogenous as well – at least 

for longer time horizons. Nevertheless, changing capital structure determinants will be easier 

in some industries than in others. For example, it is not by simple chance that we observe high 

levels of tangibility in the REIT sector where this is almost an unavoidable implication of 

REITs’ business model, while the same is apparently not the case for the THE sector. 

Something similar is true for different levels of operating risk. This means that different 

industries face different adjustment costs for different levels of certain capital structure 

determinants. In this way, we think it is justified to identify high levels of asset tangibility and 

low operating risk as the main drivers of industry-specific differences in leverage ratio between 

REITs and non-REITs. This means we expect industry characteristics to determine optimal 

levels of asset tangibility and operating risk which then lead to certain requirements for 

optimal capital structure choice. Admittedly, it is then some kind of fiction to consider asset 

tangibility and operating risk as the determinants of capital structure choices as, in practice, 

the former is determined simultaneously with a firm’s leverage ratio. However, even under this 



 

 

condition, for given levels of asset tangibility and operating risk, the choice of a firm’s leverage 

ratio has to be optimized. 

From a theoretical point of view, it would be interesting to identify reasons why non-linearities 

are of special interest regarding these two specific capital structure determinants and whether 

they are able to explain capital structure peculiarities of other industries as well. However, 

these issues might be the object of future research.  
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Figures 

Figure I: Stylised relationship between leverage and a fictitious capital structure 

determinant 

  Panel A: value-based explanation: different means but same coefficients 

 

Panel B: coefficient-based explanation: different coefficients but same means 

 

Panel C: intercept-based explanation: different intercepts but same coefficients and means 

  

The figure shows the stylised relationship between leverage and a fictitious capital structure 
determinant for an exemplary industry sector X and non-sector X. This capital structure 
determinant is on the horizontal axis and leverage on the vertical axis. Panel A is an example 
for the value-based explanation with same coefficients but different means; Panel B is an 
example for the coefficient-based explanation with different coefficients but same means; and 
Panel C is an illustration for the intercept-based explanation with different intercepts but same 
coefficients and means. 



 

 

Figure II: Capital structure determinants and leverage of REITs and non-REs 

TAN PROFIT 

  

GROWTH RISK 

  

SIZE PAYOUT 

  

The figure shows the actual relationship between leverage and the selected capital structure determinant for REITs and non-

REs. The capital structure determinants are on the horizontal axes and leverage on the vertical axis. For both samples, the firm-

year observations are sorted into 50 quantiles each. Each square/cross represents the mean values of a determinant and 

leverage in the given quantile. The definition of variables is presented in Table 2. The two vertical solid lines present the means 

of the two samples’ determinants; the two dashed lines are the univariate regression lines of leverage in each sample. 

  

LEV=0.47+2.43*PROFIT–

27.89*PROFIT_SQ 

LEV=0.23+0.03*PROFIT–
0.46*PROFIT_SQ 



 

 

Figure III: Capital structure determinants and leverage of THEs and non-THEs 

TAN PROFIT 

  

GROWTH RISK 

  

SIZE PAYOUT 

  

The figure shows the actual relationship between leverage and the selected capital structure determinant for THEs and non-

THEs. The capital structure determinants are on the horizontal axes and leverage on the vertical axis. For both samples, the 

firm-year observations are sorted into 50 quantiles each. Each square/cross represents the mean values of a determinant and 

leverage in the given quantile. The definition of variables is presented in Table 2. The two vertical solid lines present the means 

of the two samples’ determinants; the two dashed lines are the univariate regression lines of leverage in each sample. 

  

LEV=0.26+0.05*PROFIT+0.03*PROFIT

_SQ 

LEV=0.18+0.02*PROFIT+0.04*PROFIT
_SQ 



 

 

Tables 

Table 1: Theoretical and empirical impact of capital structure determinants 

 REIT  Non-RE  Expected Explanation 
of 

𝑳𝑬𝑽̅̅ ̅̅ ̅̅
𝑹𝑬𝑰𝑻 − 𝑳𝑬𝑽̅̅ ̅̅ ̅̅

𝒏𝑹𝑬  Theoretical Empirical  Theoretical Empirical  

TAN + +  + +  + (value) 

PROFIT -/0 -/0  +/- +/-  - (coefficient) 

GROWTH + +/-  +/- +/-  + (coefficient) 

RISK + +  +/- +/-  + (coefficient) 

SIZE 0 0  +/- +/-  - (coefficient) 

PAYOUT + NA  +/- -  + (value) 

The table shows the theoretically predicted relationship between six capital structure determinants (TAN, 
PROFIT, GROWTH, RISK, SIZE and PAYOUT) and leverage for REITs and non-REs. In the column 
“Theoretical”, we present the directions of relationship that are derived by general capital structure theories. The 
column “Empirical” shows the results of previous empirical studies. In the column “Expected Explanation”, we 
postulate from where the difference in leverage between REITs and non-REs (𝐿𝐸𝑉̅̅ ̅̅ ̅̅

𝑅𝐸𝐼𝑇 − 𝐿𝐸𝑉̅̅ ̅̅ ̅̅
𝑛𝑅𝐸) originates: 

value-based or coefficient-based difference. The following symbols indicate: + a positive effect, - a negative effect, 
0 no effect and NA no findings are available. 

 

 

 

 

  



 

 

Table 2: Summary statistics 

 N Mean Std. Dev. Min. Median Max. 

Panel A: REIT 

LEV 1,653 0.504 0.146 0.000 0.503 0.903 

TAN 1,653 0.840 0.133 0.195 0.881 0.980 

PROFIT 1,653 0.047 0.026 -0.040 0.046 0.132 

PROFIT_SQ 1,653 0.003 0.003 0.000 0.002 0.017 

GROWTH 1,653 1.275 0.335 0.687 1.208 2.579 

RISK 1,653 -1.966 0.637 -3.101 -2.083 0.462 

SIZE 1,653 7.472 1.223 2.364 7.568 10.118 

PAYOUT 1,653 0.038 0.024 0.000 0.036 0.190 

Panel B: Non-RE 

LEV 27,738 0.249 0.191 0.000 0.229 0.848 

TAN 27,738 0.294 0.246 0.002 0.215 0.921 

PROFIT 27,738 0.023 0.241 -2.329 0.069 0.464 

PROFIT_SQ 27,738 0.059 0.334 0.000 0.008 5.425 

GROWTH 27,738 2.034 2.035 0.166 1.469 22.842 

RISK 27,738 -0.260 1.662 -2.608 -0.695 5.765 

SIZE 27,738 6.591 2.125 -0.320 6.684 11.111 

PAYOUT 27,738 0.011 0.024 0.000 0.000 0.223 

The table shows the summary statistics (number of observations, mean, standard deviation, minimum, median and 

maximum) of the REIT and the non-RE sample in Panels A and B, respectively. Leverage (LEV) is defined as 

short-term and long-term debt scaled by total assets. Tangible assets (TAN) is calculated as the ratio of net 

property, plant and equipment to total assets. Profitability (PROFIT) is computed as earnings before interest and 

taxes scaled by total assets. The square of profit (PROFIT_SQ), which is defined as the square of PROFIT, is 

included in order to control for a non-linear relationship between PROFIT and LEV. Growth opportunities 

(GROWTH) is the market-to-book ratio, which is defined as total assets minus book equity plus market equity, all 

divided by total assets. Operating risk (RISK) is the natural logarithm of the annual standard deviation of asset 

returns. The annual standard deviation of asset returns is calculated as the annualised standard deviation of the 

last 12 monthly stock price returns times the book value of equity and then divided by total assets, with other asset 

values assumed to be equal to their book values. Firm size (SIZE) is the natural logarithm of total assets (in million 

U.S. dollars). Dividend payment (PAYOUT) is total cash common dividends paid on the company's common stock 

during the fiscal year scaled by total assets. 

  



 

 

Table 3: Empirical impact of capital structure determinants 

 
REIT Non-RE Interaction 

Model 1 Model 2 Model 3 

TAN 0.109** 0.073*** 0.073*** 

 (2.325) (3.811) (3.811) 

PROFIT 0.408 -0.089*** -0.089*** 

 (0.694) (-8.571) (-8.570) 

PROFIT_SQ -4.133 -0.033*** -0.033*** 

 (-0.614) (-4.775) (-4.774) 

GROWTH 0.010 -0.002** -0.002** 

 (0.643) (-2.296) (-2.296) 

RISK -0.028*** -0.040*** -0.040*** 

 (-4.053) (-35.903) (-35.900) 

SIZE 0.002 0.009*** 0.009*** 

 (0.183) (3.678) (3.677) 

PAYOUT -0.260 0.170*** 0.170*** 

 (-1.384) (2.778) (2.778) 

CONSTANT 0.336*** 0.166*** 0.176*** 

 (3.815) (9.350) (10.049) 

D_REIT × TAN   0.036 

   (0.718) 

D_REIT × PROFIT   0.496 

   (0.848) 

D_REIT × PROFIT_SQ   -4.100 

   (-0.612) 

D_REIT × GROWTH   0.012 

   (0.762) 

D_REIT × RISK   0.012* 

   (1.759) 

D_REIT × SIZE   -0.007 

   (-0.814) 

D_REIT × PAYOUT   -0.430** 

   (-2.185) 

No. of Obs. 1,653 27,738 29,391 

R2 0.056 0.166 0.163 

The table reports panel regression results of fixed effects models, which 
include coefficients and t-statistics (in brackets) of determinants affecting a 
firm’s leverage. The dependent variable is total debt scaled by total assets. 
Model 1 consists of all REITs, Model 2 of all non-REs and Model 3 of all firms 
of Models 1 and 2 with all determinants interacting (×) with D_REIT; this 
dummy variable is 1 for REITs and 0 for non-REs. The definition of other 
variables is presented in Table 2. The t-statistics use standard errors which 
are clustered at the firm level. 
* p < 0.10, ** p < 0.05, *** p < 0.01 

 

 



 

 

Table 4: Book leverage decomposition: REITs vs. non-REs 

Panel A: Decomposition according to Eq. (3)  

 
Estimated Coefficient  Average Value  Step 1: Total  Step 2: Value-based  Step 3: Coefficient-based 

REIT Non-RE Diff.  REIT Non-RE Diff.  REIT Non-RE Diff.  REIT 
Counterf. 

REIT 
Diff.  

Counterf. 
REIT 

Non-RE Diff. 

 1 2 3=1-2  4 5 6=4-5  7=1x4 8=2x5 9=7-8  10=1x4 11=1x5 12=10-11  13=1x5 14=2x5 15=13-14 

TAN 0.109++ 0.073+++ 0.036  0.840 0.294 0.546***  0.092 0.021 0.070  0.092 0.032 0.060  0.032 0.021 0.011 

PROFIT 
(Total) 

        0.007 -0.004 0.011  0.007 -0.233 0.240  -0.233 -0.004 -0.229 

 PROFIT 0.408 -0.089+++ 0.496  0.047 0.023 0.024*** 
 

0.019 -0.002 0.021  0.019 0.009 0.010  0.009 -0.002 0.011 

 PROFIT_SQ -4.133 -0.033+++ -4.100  0.003 0.059 -0.056*** 
 

-0.012 -0.002 -0.010  -0.012 -0.242 0.230  -0.242 -0.002 -0.240 

GROWTH 0.010 -0.002++ 0.012  1.275 2.034 -0.759***  0.013 -0.004 0.017  0.013 0.021 -0.008  0.021 -0.004 0.024 

RISK -0.028+++ -0.040+++ 0.012*  -1.966 -0.260 -1.706***  0.055 0.010 0.044  0.055 0.007 0.048  0.007 0.010 -0.003 

SIZE 0.002 0.009+++ -0.007  7.472 6.951 0.882***  0.012 0.057 -0.046  0.012 0.010 0.001  0.010 0.057 -0.047 

PAYOUT -0.260 0.170+++ -0.430**  0.038 0.011 0.027***  -0.010 0.002 -0.012  -0.010 -0.003 -0.007  -0.003 0.002 -0.005 

CONSTANT 0.336+++ 0.166+++       0.336 0.166 0.169         

No. of Obs. 1,653 27,738                  

R2 0.056 0.166                  

LEV         0.504 0.249 0.255  0.168 -0.165 0.334  -0.165 0.083 -0.249 

                    

         
Panel B:  

Step 4: Intercept-
based 

        

         REIT Non-RE Diff.         

CONSTANT         0.336 0.166 0.169         

                    
The table shows the derivation of the difference in leverage (total debt/total assets) between REITs and non-REs. In Panel A, we decompose the leverage difference by introducing a counter-
factual REIT according to Eq. (3). The results of Eq. (4) are presented in Table B.5 in the online Appendix B. The intercept-based explanation of step 4 is in Panel B. Estimated coefficients 
(Columns 1 and 2) are obtained from Models 1 and 2 of Table 3. Average values (Columns 4 and 5) are obtained from Table 2. PROFIT (Total) is the total effect of PROFIT and PROFIT_SQ. 
The definition of variables is presented in Table 2. 
+, ++, +++ in Columns 1 and 2 denote that the difference of coefficients from zero is significant at the 10%, 5% and 1% level, respectively. 
∗, ∗∗, ∗∗∗ in Columns 3 and 6 denote that the difference between the REIT sample and the non-RE sample is significant at the 10%, 5% and 1% level, respectively. Difference of means is based 
on a two-sample t-test. 

 

  



 

 

Table 5: Decomposition for different potential origins of an industry effect 

 

 Eq. (3) Eq. (4)  

Step 1: T 
Step 2: 

VB 

Step 3: 

CB 

Step 3: 

VB 

Step 2: 

CB 
Step 4: IB 

Panel A: Long-term debt 

TAN 0.089 0.069 0.020 0.032 0.056  

PROFIT (Total) 0.014 0.162 -0.147 0.000 0.015  

PROFIT 0.020 0.011 0.010 -0.002 0.022  

PROFIT_SQ -0.006 0.151 -0.157 0.001 -0.007  

GROWTH 0.026 -0.015 0.041 0.000 0.025  

RISK 0.040 0.042 -0.002 0.056 -0.016  

SIZE 0.003 0.012 -0.010 0.014 -0.011  

PAYOUT -0.008 -0.004 -0.004 0.005 -0.013  

       

LEV 0.281 0.266 -0.102 0.107 0.056 0.117 

Panel B: Tax Impact (REITs vs. REOCs) 

TAN -0.029 0.039 -0.067 0.088 -0.117  

PROFIT (Total) 0.011 0.123 -0.112 0.000 0.011  

PROFIT 0.020 0.012 0.009 -0.002 0.022  

PROFIT_SQ -0.010 0.111 -0.121 0.002 -0.012  

GROWTH 0.013 -0.014 0.027 0.000 0.013  

RISK 0.004 0.034 -0.030 0.082 -0.078  

SIZE 0.082 0.004 0.078 -0.034 0.116  

PAYOUT -0.010 -0.008 -0.002 0.002 -0.013  

       

LEV 0.097 0.177 -0.106 0.139 -0.069 0.026 

Panel C: Industry Impact (REOCs vs. non-REs) 

TAN 0.099 0.047 0.052 0.014 0.085  

PROFIT (Total) 0.001 0.002 -0.002 0.001 -0.001  

PROFIT 0.001 0.000 0.001 0.000 0.000  

PROFIT_SQ 0.000 0.002 -0.002 0.001 -0.001  

GROWTH 0.004 0.000 0.004 -0.001 0.005  

RISK 0.040 0.033 0.007 0.020 0.021  

SIZE -0.128 0.021 -0.149 -0.013 -0.114  



 

 

PAYOUT -0.001 0.000 -0.001 -0.001 -0.001  

       

LEV 0.158 0.104 -0.090 0.020 -0.005 0.143 

Panel D: Matched sample 

TAN 0.104 0.006 0.099 0.000 0.104  

PROFIT (Total) 0.016 0.003 0.013 -0.006 0.022  

PROFIT 0.026 -0.012 0.037 -0.001 0.026  

PROFIT_SQ -0.010 0.015 -0.025 -0.005 -0.005  

GROWTH -0.033 0.008 -0.040 -0.044 -0.006  

RISK -0.005 -0.001 -0.004 -0.001 -0.004  

SIZE -0.052 0.000 -0.052 -0.001 -0.051  

PAYOUT -0.007 -0.003 -0.004 0.001 -0.008  

CONSTANT 0.034      

       

LEV 0.058 0.014 0.010 -0.004 0.028 0.034 

The table shows a summary of the contributions of each capital structure determinant and 

the three components to the total difference in leverage. Column “Step 1: T”, which 

corresponds to the procedure of e.g. Column 9 in Table 4, shows the total difference in 

leverage and the contributions of each factor. Column “Step 2: VB”, which corresponds e.g. 

to Column 12 in Table 4, describes the contribution of the value-based component. Column 

“Step 3: CB”, which corresponds e.g. to Column 15 in Table 4, presents the contribution of 

the coefficient-based component. Column “Step 4: IB”, which corresponds to Column 9 in 

Panel B of Table 4, shows the contribution of the intercept-based component. Section “Eq. 

(3)” presents the values of the value-based component and the coefficient-based 

component which result from Eq. (3), while Section “Eq. (4)” reveals the outcomes of Eq. 

(4). Panel A reports the results of the model using long-term leverage as the dependent 

variables (first part of Section VII). Panels B and C present the results of the model 

investigating the differences in leverage between REITs and REOCs and between REOCs 

and non-REs, respectively (second part of Section VII). Panel D contributes the results of 

the model using a matched sample (third part of Section VII). All results of Panels A, B, C 

and D come from Tables B.6, B.7, B.8 and B.11 in Appendix B. 



 

 

Table 6: Evaluation of matching strategies 

 
Mean Standardised 

Difference in Covariates 
(%) 

Median Standardised 
Difference in Covariates 

(%) 

Original sample 95.0 52.0 

One-to-one matching 14.7 12.1 

One-to-three matching 11.1 10.9 

Kernel matching 20.4 21.1 

The table shows mean and median standardised differences across REIT and non-RE samples. 
Mean and median standardised differences in covariates are evaluated by one-to-one with 
replacement, one-to-three with replacement and Kernel matching. 

 



 

 

Table 7: Definition of additional variables 

Variable Definition 

Market leverage (MLEV) 
Short-term and long-term debt scaled by market value of assets; market value of assets 

equals total assets minus book value of equity plus market value of equity 

Operating risk (RISK_BETA) 

Unlevered beta = β × [E/(D+E)] where D is total debt and E is equity; β is a firm-specific 

rolling beta that is calculated by running an OLS regression of monthly excess stock 

returns of the company on monthly excess market returns. To be consistent with the time 

window of calculating RISK, we also use a rolling window of 12 months for RISK_BETA. 

Change in assets 

(CHANGE_ASSET) 
Change in log of total assets 

Capital expenditures (CAPEX) Capital expenditures scaled by total assets 

SGA expense (SGA) Sales general and administrative expenditures scaled by revenue 

Depreciation and 

amortization 

(DEPRECIATION) 

Depreciation and amortization expense scaled by total assets 

Stock performance 

(STOCK_PER) 
Stock return over the past 12 months 

Market performance 

(MARKET_PER) 
Annual RUSSEL3000 index return 

Term spread (SPREAD) Difference between the 10-year interest series and the 1-year interest series 

Expected inflation rate 

(INFLATION) 
Expected change in the Consumer Price Index over the coming year 

Median industry leverage 

(IND_LEV) 
Median leverage by Industry Classification Benchmark (ICB) code and by year 

Median industry growth 

(IND_GROWTH) 
Median change in assets by ICB code and by year 

Market profit 

(MARKET_PRO) 
Differences in log of aggregate annual corporate profits after taxes for non-financial firms 

Growth in GDP (GDP) Differences in log of real gross domestic product in 1996 U.S. dollars 

The table shows the definition of all variables additionally considered in Sections VII and VIII. All firm-level accounting data are 

obtained from Thomson Reuters Datastream/Eikon. Term spread is obtained from the Federal Reserve Bank of St. Louis’ 

Economic Database. Expected inflation rate is obtained from the Livingston Survey. Market profit and growth in GDP are from 

the U.S. Department of Commerce, Bureau of Economic Analysis. 

  



 

 

Table 8: Summary statistics of additional variables 

 N Mean Std. Dev. Min. Median Max. 

Panel A: REIT 

MLEV 1,395 0.409 0.150 0.000 0.398 0.841 

RISK_BETA 1,395 0.386 0.364 -0.593 0.351 1.452 

CHANGE_ASSET 1,395 0.150 0.364 -0.227 0.056 5.610 

CAPEX 1,395 0.098 0.090 0.000 0.073 0.570 

SGA 1,395 0.108 0.113 0.014 0.076 0.816 

DEPRECIATION 1,395 0.233 0.084 0.046 0.229 0.551 

STOCK_PER 1,395 0.039 0.290 -1.284 0.083 0.742 

MARKET_PER 1,395 0.084 0.185 -0.373 0.126 0.336 

SPREAD 1,395 0.020 0.010 -0.001 0.023 0.031 

INFLATION 1,395 0.021 0.003 0.016 0.022 0.027 

IND_LEV 1,395 0.509 0.025 0.469 0.512 0.559 

IND_GROWTH 1,395 1.222 0.121 0.983 1.235 1.437 

MARKET_PRO 1,395 0.068 0.198 -0.267 0.024 0.356 

GDP 1,395 0.020 0.015 -0.026 0.024 0.040 

Panel B: Non-RE 

MLEV 24,903 0.180 0.161 0.000 0.141 0.682 

RISK_BETA 24,903 0.807 1.045 -2.642 0.632 5.284 

CHANGE_ASSET 24,903 0.163 0.531 -0.584 0.060 5.633 

CAPEX 24,903 0.054 0.059 0.000 0.036 0.357 

SGA 24,903 0.666 3.462 0.013 0.217 45.419 

DEPRECIATION 24,903 0.083 0.159 0.002 0.043 1.622 

STOCK_PER 24,903 0.040 0.538 -1.935 0.080 1.561 

MARKET_PER 24,903 0.082 0.188 -0.373 0.126 0.336 

SPREAD 24,903 0.020 0.010 -0.001 0.023 0.031 

INFLATION 24,903 0.021 0.003 0.016 0.022 0.027 

IND_LEV 24,903 0.176 0.104 0.009 0.173 0.396 

IND_GROWTH 24,903 1.598 0.508 0.790 1.483 3.591 

MARKET_PRO 24,903 0.068 0.198 -0.267 0.024 0.356 

GDP 24,903 0.019 0.016 -0.026 0.022 0.040 



 

 

The table shows the summary statistics (number of observations, mean, standard deviation, minimum, median and 

maximum) of the REIT and non-RE samples in Panels A and B, respectively. The definition of variables is presented 

in Table 7. 

 



 

 

Table 9: Decomposition for the enriched model: book leverage vs. market leverage 

 Panel A: REITs vs. non-REs, book leverage, enriched set of explanatory variables 

 Panel A1: Total sample  Panel A2: Matched sample 

 

Value- 

based 

Coefficient-

based 

Intercept-

based 
Total  

Value- 

based 

Coefficient-

based 

Intercept-

based 
Total 

Equation (3) 0.365 -0.413 

0.306 0.257 

 -0.018 0.094 

-0.030 0.046 

Equation (4) 0.187 -0.235  0.036 0.039 

          

 Panel B: REITs vs. non-REs, market leverage, enriched set of explanatory variables 

 Panel B1: Total sample  Panel B2: Matched sample 

Equation (3) 0.211 -0.252 

0.270 0.229 

 0.123 -0.074 

0.000 0.048 

Equation (4) 0.181 -0.222  0.045 0.004 

          

 Panel C: REITs vs. non-REs, book leverage (same results as in Tables 4 and B.5 as well as Panel D of Table 5) 

 Panel C1: Total sample  Panel C2: Matched sample 

Equation (3) 0.334 -0.249 

0.169 0.255 

 0.014 0.010 

0.034 0.058 

Equation (4) 0.121 -0.036  -0.004 0.028 

The table shows the contributions of the three components (value-based, coefficient-based and intercept-based components) and total difference in 

leverage between REITs and non-REs. Book leverage is decomposed in Panel A, while market leverage is decomposed in Panel B. In Panel C, for 

convenience reasons, the results of the original explanatory variable set of Tables 4 and B.5 as well as Panel D of Table 5 are repeated. In Panels A1, B1 

and C1, we use the total sample, while the matched samples built based on TAN and RISK are used in Panels A2, B2 and C2. The results of Panels A1, 

B1, A2 and B2 come from Tables B.17, B.18, B.19 and B.20 in Appendix B. 
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Table 10: Empirical impact of capital structure determinants on THEs 

 
THE 

Non-
THE 

Interaction 

Model 1 Model 2 Model 3 

TAN 0.090 0.099*** 0.099*** 

 (1.506) (4.740) (4.740) 

PROFIT -0.053*** -0.105*** -0.105*** 

 (-2.937) (-8.286) (-8.286) 

PROFIT_SQ -0.009 -0.035*** -0.035*** 

 (-0.812) (-4.523) (-4.523) 

GROWTH -0.001 -0.002 -0.002 

 (-0.941) (-1.430) (-1.430) 

RISK -0.038*** -0.044*** -0.044*** 

 (-16.757) (-31.435) (-31.433) 

SIZE 0.010 0.004* 0.004* 

 (1.633) (1.793) (1.793) 

PAYOUT 0.203 0.159** 0.159** 

 (1.499) (2.555) (2.555) 

CONSTANT 0.127*** 0.207*** 0.194*** 

 (3.030) (10.359) (10.726) 

D_THE × TAN   -0.009 

   (-0.141) 

D_THE × PROFIT   0.052** 

   (2.340) 

D_THE × PROFIT_SQ   0.026* 

   (1.871) 

D_THE × GROWTH   0.0005 

   (0.3278) 

D_THE × RISK   0.006** 

   (2.236) 

D_THE × SIZE   0.006 

   (0.856) 

D_THE × PAYOUT   0.043 

   (0.291) 

No. of Obs. 4,806 24,072 28,878 

R2 0.187 0.160 0.165 

The table reports panel regression results of fixed effects models, which 
include coefficients and t-statistics (in brackets) of determinants affecting a 
firm’s leverage. The dependent variable is total debt scaled by total assets. 
Model 1 consists of all THEs, Model 2 of all non-THEs and Model 3 of all firms 
of Models 1 and 2 with all determinants interacting (×) with D_THE; this 
dummy variable is 1 for THEs and 0 for non-THEs. The definition of other 
variables is presented in Table 2. The t-statistics use standard errors which 
are clustered at the firm level. 
* p < 0.10, ** p < 0.05, *** p < 0.01 

 

 



56 

 

Table 11: Book leverage decomposition: THEs vs. non-THEs 

Panel A: Decomposition according to Eq. (3)  

 
Estimated Coefficient  Average Value  Step 1: Total  Step 2: Value-based  Step 3: Coefficient-based 

THE Non-THE Diff.  THE 
Non-
THE 

Diff.  THE 
Non-
THE 

Diff.  THE 
Counterf. 

THE 
Diff.  

Counterf. 
THE 

Non-
THE 

Diff. 

 1 2 3=1-2  4 5 6=4-5  7=1x4 8=2x5 9=7-8  10=1x4 11=1x5 12=10-11  13=1x5 14=2x5 15=13-14 

TAN 0.090 0.099+++ -0.009  0.135 0.350 -0.215***  0.012 0.034 -0.022  0.012 0.031 -0.019  0.031 0.034 -0.003 

PROFIT 
(Total) 

        0.001 -0.003 0.004  0.001 0.000 0.001  0.000 -0.003 0.003 

 PROFIT -0.053+++ -0.105+++ 0.052**  -0.047 -0.026 -0.021*** 
 

0.002 0.003 0.000  0.002 0.001 0.001  0.001 0.003 -0.001 

 PROFIT_SQ -0.009 -0.035+++ 0.026*  0.134 0.157 -0.023** 
 

-0.001 -0.005 0.004  -0.001 -0.001 0.000  -0.001 -0.005 0.004 

GROWTH -0.001 -0.002 0.0005  2.625 2.322 0.303***  -0.003 -0.004 0.001  -0.003 -0.003 0.000  -0.003 -0.004 0.001 

RISK -0.038+++ -0.044+++ 0.006**  0.549 -0.587 1.136***  -0.021 0.026 -0.047  -0.021 0.022 -0.043  0.022 0.026 -0.004 

SIZE 0.010 0.004+ 0.006  5.457 6.184 -0.727***  0.055 0.027 0.028  0.055 0.062 -0.007  0.062 0.027 0.035 

PAYOUT 0.203 0.159++ 0.043  0.007 0.014 -0.008***  0.001 0.002 -0.001  0.001 0.003 -0.002  0.003 0.002 0.001 

CONSTANT 0.127+++ 0.207+++       0.127 0.207 -0.080         

No. of Obs. 4,806 24,072                  

R2 0.187 0.160                  

LEV         0.173 0.290 -0.117  0.046 0.116 -0.070  0.116 0.083 0.033 

                    

         
Panel B:  

Step 4: Intercept-
based 

        

         THE 
Non-
THE 

Diff.         

CONSTANT         0.127 0.207 -0.080         

                    
The table shows the derivation of the difference in leverage (total debt/total assets) between THEs and non-THEs. In Panel A, we decompose the leverage difference by introducing a counter-
factual THE according to Eq. (3). The results of Eq. (4) are presented in Table B.21 in the online Appendix B. The intercept-based explanation of step 4 is in Panel B. Estimated coefficients 
(Columns 1 and 2) are obtained from Models 1 and 2 of Table 3. Average values (Columns 4 and 5) are obtained from Table 2. PROFIT (Total) is the total effect of PROFIT and PROFIT_SQ. 
The definition of variables is presented in Table 2. 
+, ++, +++ in Columns 1 and 2 denote that the difference of coefficients from zero is significant at the 10%, 5% and 1% level, respectively. 
∗, ∗∗, ∗∗∗ in Columns 3 and 6 denote that the difference between the THE sample and the non-THE sample is significant at the 10%, 5% and 1% level, respectively. Difference of means is based 
on a two-sample t-test. 
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Table 12: Book leverage decomposition: THEs vs. non-THEs (matched sample) 

Panel A: Decomposition according to Eq. (3)  

 
Estimated Coefficient  Average Value  Step 1: Total  Step 2: Value-based  Step 3: Coefficient-based 

THE Non-THE Diff.  THE 
Non-
THE 

Diff.  THE 
Non-
THE 

Diff.  THE 
Counterf. 

THE 
Diff.  

Counterf. 
THE 

Non-
THE 

Diff. 

 1 2 3=1-2  4 5 6=4-5  7=1x4 8=2x5 9=7-8  10=1x4 11=1x5 12=10-11  13=1x5 14=2x5 15=13-14 

TAN 0.123+++ 0.012 0.111  0.166 0.178 -0.012***  0.020 0.002 0.018   0.020 0.022 -0.002   0.022 0.002 0.020 

PROFIT 
(Total) 

        -0.001 -0.004 0.003  -0.001 -0.002 0.001  -0.002 -0.004 0.002 

 PROFIT -0.040+ -0.091+++ 0.051*  -0.010 0.008 -0.018*** 
 

0.000 -0.001 0.001  0.000 0.000 0.001  0.000 -0.001 0.000 

 PROFIT_SQ -0.017+ -0.0351+++ 0.018  0.065 0.083 0.018** 
 

-0.001 -0.003 0.002  -0.001 -0.001 0.000  -0.001 -0.003 0.001 

GROWTH -0.003+ 0.001 -0.003  2.174 2.151 0.023  -0.006 0.001 -0.007  -0.006 -0.006 0.000  -0.006 0.001 -0.007 

RISK -0.041+++ -0.039+++ -0.002  0.271 -0.048 0.319***  -0.011 0.002 -0.013  -0.011 0.002 -0.013  0.002 0.002 0.000 

SIZE 0.009 0.007++ 0.001  6.029 6.392 -0.364***  0.054 0.047 0.006  0.054 0.057 -0.003  0.057 0.047 0.009 

PAYOUT 0.353+ 0.062 0.291  0.005 0.009 -0.004***  0.002 0.001 0.001  0.002 0.003 -0.001  0.003 0.001 0.003 

CONSTANT 0.134+++ 0.182+++       0.134 0.182 -0.049         

No. of Obs. 3,548 7,065                  

R2 0.200 0.162                  

LEV         0.192 0.232 -0.040  0.058 0.077 -0.018  0.077 0.050 0.027 

                    

         
Panel B:  

Step 4: Intercept-
based 

        

         THE 
Non-
THE 

Diff.         

CONSTANT         0.134 0.182 -0.049         

                    
The table shows the derivation of the difference in leverage (total debt/total assets) between THEs and non-THEs. In Panel A, we decompose the leverage difference by introducing a counter-
factual THE according to Eq. (3). The results of Eq. (4) are presented in Table B.22 in the online Appendix B. The intercept-based explanation of step 4 is in Panel B. Estimated coefficients 
(Columns 1 and 2) are obtained from Models 1 and 2 of Table 3. Average values (Columns 4 and 5) are obtained from Table 2. PROFIT (Total) is the total effect of PROFIT and PROFIT_SQ. 
The definition of variables is presented in Table 2. 
+, ++, +++ in Columns 1 and 2 denote that the difference of coefficients from zero is significant at the 10%, 5% and 1% level, respectively. 
∗, ∗∗, ∗∗∗ in Columns 3 and 6 denote that the difference between the THE sample and the non-THE sample is significant at the 10%, 5% and 1% level, respectively. Difference of means is based 
on a two-sample t-test. 
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Appendices 

(supplementary material; NOT for print publication, ONLY for online publication) 

Appendix A: Explaining factors for the REIT sample – theoretical and empirical 
findings 

A.1 Tangibility (TAN) 

Tangible assets have a higher liquidation value than intangibles, as the former are easier for 

investors to assess (Frank and Goyal 2009). Consequently, an increase in tangibility should 

lower expected costs of financial distress. In addition, tangible assets serve as collateral, which 

is an important tool for lenders to alleviate asymmetric information and, hence, to ease the 

credit-rationing problem (Steijvers and Voordeckers 2009). Therefore, firms with higher 

collateral might be more leveraged, since lenders are more willing to supply loans to them. 

Previous studies find empirical evidence supporting the positive relationship between 

tangibility and leverage for REITs (Harrison et al. 2011; Morri and Beretta 2008) and non-REs 

(Baker and Wurgler 2002; Rajan and Zingales 1995). 

To retain their tax-exempt status, REITs must invest at least 75% of their total assets in real 

estate, among other restrictions. Thus, real estate assets comprise a very large majority of a 

REIT’s tangible assets. Moreover, lenders consider real estate assets to be desirable collateral 

because these represent a widely accepted asset class in the case of illiquidity. Accordingly, we 

expect that the leverage-increasing effect of tangible assets will be larger for REITs, since they 

have more favourable collateral than non-REs do. According to the terminology introduced in 

Section II, this is a value-based argument. 

A.2 Profitability (PROFIT) 

There are conflicting theoretical predictions regarding the effect of profitability on the leverage 

ratio. Jensen (1986) expects a positive relationship between profitability and leverage, since 

firms with higher profits are likely to have more severe agency problems. Therefore, highly 

profitable firms rely on debt financing as a device for curbing managerial incentive problems. 

However, Myers and Majluf (1984) argue that profitable firms may have lower leverage, since 
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such firms can accumulate more retained earnings and prefer internal finance. Using a sample 

comprising non-financial companies in the G7 countries between 1987 and 1991, Rajan and 

Zingales (1995) find evidence that supports the significantly negative relationship between 

profitability and leverage in the U.S., Japan and Canada, while it is insignificantly 

negative/positive for other countries. 

Even if profitability could increase a firm’s retained earnings, profitable REITs are also 

restricted by their high mandatory dividend payout ratio. As mentioned earlier, Ott et al. 

(2005) state that retained earnings cover on average merely 7% of REITs’ investment activities, 

while accounting for 70% in the case of non-REs. Harrison et al. (2011) and Sun et al. (2015) 

document that profitability also has a significantly negative impact on the REIT leverage ratio, 

whereas Ooi (1999) finds no significant relationship. Pavlov et al. (2018) find that a higher 

REIT performance around the subprime crisis was preceded by a reduction of leverage and 

extension of the debt maturity. We assume that the leverage-reducing impact of profitability is 

smaller for REITs, since they can accumulate fewer retained earnings than non-REs can. 

Apparently, this is a coefficient-based argument. 

A.3 Growth opportunities (GROWTH) 

Myers (1977) argues that profitable investment opportunities can be passed up if a firm is being 

highly leveraged, a situation that consequently causes underinvestment. Hence, companies 

which have high future growth opportunities could reserve their debt capacity by using internal 

funds or a greater amount of equity (Rajan and Zingales 1995; Wald 1999). However, firms 

with high growth opportunities are more likely to have a high need of funds in order to finance 

their potential growth. Accordingly, the pecking order theory supposes growth opportunities 

to be positively related to a firm’s leverage ratio, since internal funds might not be large enough 

to finance future projects, which Schoubben and Hulle (2004) confirm empirically. 

With limited internal funds, the funding choice of REITs for growth opportunities is restricted 

to equity and debt financing. Growth opportunities might vanish without the ability of a quick 

reaction. Therefore, following the idea of Rapp et al. (2014) that debt can be raised more 
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quickly than equity, REITs with high growth opportunities may have a higher leverage ratio. 

However, empirical studies provide unclear evidence with a positive as well as a negative 

relationship between growth opportunities and leverage (Harrison et al. 2011; Morri and 

Beretta 2008). We assume that an increase in growth opportunities has a higher leverage-

increasing effect on REITs. Once again, we state a coefficient-based explanation. 

A.4 Operating risk (RISK) 

Firms with a higher operating risk suffer from higher costs of financial distress, since they face 

more volatile cash flows and their future operating performance is more difficult to forecast. 

The trade-off theory suggests that firms with a high operating risk might have a lower leverage 

ratio. Frank and Goyal (2009) and Psillaki and Daskalakis (2009) present empirical evidence 

in support of this negative relationship. However, following the pecking order theory, firms 

with a high operating risk tend to increase their leverage. In particular, more volatile cash flows 

could aggravate problems from asymmetric information and could consequently lead to higher 

misvaluation. As this is mainly a problem of equity financing, it encourages the use of debt. 

Wald (1999) documents a positive relationship between risk and leverage when he analyses 

firms in Japan, the U.K. and France. 

Regarding the REIT literature, Giambona et al. (2008) identify a positive impact of operating 

risk on the REIT leverage ratio, whereas Morri and Beretta (2008) document a negative 

relationship between risk and leverage. Empirical findings imply that REITs also face high 

costs of financial distress and high misvaluation when cash flows are more volatile, as is the 

prediction of the trade-off theory and the pecking order theory. While costs of financial distress 

might be lowered by a high availability of desirable collateral, misvaluation can be exacerbated 

by informational asymmetry, which is high in the real estate market (see, e.g., Garmaise and 

Moskowitz 2004). Accordingly, high-risk REITs may prefer debt to equity. Based on these 

considerations, we expect that the leverage-increasing effect of the operating risk will be higher 

for REITs. In this case as well, we thus refer to a coefficient-based argument. 
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A.5 Size (SIZE) 

Regarding both theoretical consideration and empirical analysis of non-REs, firm size has no 

clear impact on leverage. On the one hand, larger firms usually have more diversified 

operations, which can mitigate the costs of financial distress or bankruptcy. Consequently, firm 

size may be positively related to leverage based on the trade-off theory (Baker and Wurgler 

2002; Rajan and Zingales 1995). On the other hand, following the pecking order theory, size 

may have a negative influence on the debt ratio, since larger firms have fewer problems 

concerning asymmetric information (Frank and Goyal 2009). Thus, empirically, these firms 

tend to increase their equity financing which results in a lower leverage ratio. 

Total assets as a proxy for firm size mainly consist of tangible assets for REITs, e.g. 84% in our 

REIT sample and 29% in our non-RE sample. Therefore, the impact of firm size can be largely 

explained by the factor of tangible assets, which implies an insignificant impact of size on 

REITs’ leverage ratio. Indeed, Harrison et al. (2011) and Morri and Beretta (2008) find that 

firm size is a statistically insignificant factor for explaining REITs’ capital structure. Thus, we 

assume that the impact of size is smaller for the REITs’ leverage than it is for that of non-REs. 

Once again, we rely on a coefficient-based view. 

A.6 Dividend payment (PAYOUT) 

Previous studies have found contradictory results for the relationship between leverage and 

dividend payment. Shyam-Sunder and Myers (1999) consider dividends to be a part of the 

financing deficit, as are capital expenditures. Therefore, following the pecking order theory, 

they predict that dividend-paying firms have a higher leverage ratio than non-dividend-paying 

firms. By contrast, Frank and Goyal (2009) argue that dividend payers can raise external funds 

more easily than non-dividend payers can, so the former are less financially constrained, 

resulting in a lower leverage among them. 

The high dividend payout requirement of REITs forces them to finance new projects with 

external funds (Boudry et al. 2010). Therefore, dividend payments are a part of the financing 

deficit, as Shyam-Sunder and Myers (1999) argue, and we expect the leverage-increasing 
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impact of dividend payment to be larger for REITs, since the financing deficit of REITs may be 

more severe. This is mainly a value-based argument. 
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Appendix B: Additional tables 

Table B.1: Panel-data unit-root tests 

  REIT  Non-RE 

  Statistic p-value  Statistic p-value 

Inverse χ2 P 892.62 < .001  15,000.00 < .001 

Inverse normal Z -7.71 < .001  -26.17 < .001 

Inverse logit L* -14.15 < .001  -55.41 < .001 

Modified inv. χ2 Pm 21.76 < .001  96.75 < .001 

We use a Fisher-type test, which conducts a Phillips-Perron unit-root test on each panel and uses 

standard errors to account for serial correlation, to test whether leverage is stationary. This test 

combines the p-values from the panel-specific unit-root tests using four methods proposed by Choi 

(2001): inverse χ2, inverse-normal, inverse-logit and modification of the inverse χ2 transformation. 

The p-value is the probability of obtaining a result equal to or more extreme than what was actually 

observed. The null hypothesis (H0) is that all panels of leverage contain unit roots. 
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Table B.2: Hausman test results 

 Fixed Effects Random Effects 

Panel A: REIT 

TAN 0.109 0.086 

PROFIT 0.408 0.456 

PROFIT_SQ -4.133 -4.488 

GROWTH 0.010 0.012 

RISK -0.028 -0.037 

SIZE 0.002 -0.002 

PAYOUT -0.260 -0.428 

 χ2 = 102.65 (p-value < .001) 

Panel B: Non-RE 

TAN 0.073 0.102 

PROFIT -0.089 -0.088 

PROFIT_SQ -0.033 -0.032 

GROWTH -0.002 -0.001 

RISK -0.040 -0.046 

SIZE 0.009 0.009 

PAYOUT 0.170 0.192 

 χ2 = 752.76 (p-value < .001) 

The table reports results of Hausman's specification test. Panel A shows the results of the REIT 
sample, while Panel B represents the non-RE sample. The Fixed Effects column shows the 
fixed effects estimator, while the Random Effects column shows the random effects estimator. 
χ2 is the Durbin-Wu–Hausman statistic, which is asymptotically χ2-distributed with a degree 
of freedom equal to the matrix rank of the variance of the difference between the coefficients 
of the two estimators. The definition of other variables is presented in Table 2. The p-value is 
the probability of obtaining a result equal to or more extreme than what was actually observed. 
The null hypothesis (H0) is that the preferred model is random effects. 
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Table B.3: Sargan-Hansen test results 

 REIT Non-RE 

χ2 115.74 463.95 

p-value < .001 < .001 

The table reports the results of a Sargan-Hansen test. χ2 is the 
statistic which is asymptotically χ2-distributed with a degree of 
freedom equal to the matrix rank of the variance of the 
difference between the coefficients of the two estimators. The 
p-value is the probability of obtaining a result equal to or more 
extreme than what was actually observed. The null hypothesis 
(H0) is that the difference in coefficients is not systematic. 

  



Appendix B – page 4 

Table B.4: R2 in fixed effects panel, pooled OLS and pooled OLS with firm fixed effects 

 

Panel A: 

Fixed Effects 
 

Panel B: 

Pooled OLS without FFE 
 

Panel C: 

Pooled OLS with FFE 

 REIT Non-RE  REIT Non-RE  REIT Non-RE 

TAN 0.109** 0.073***  0.069 0.082***  0.109** 0.073*** 

 (2.325) (3.811)  (1.286) (8.384)  (2.186) (3.613) 

PROFIT 0.408 -0.089***  0.634 -0.127***  0.408 -0.089*** 

 (0.694) (-8.571)  (0.885) (-11.773)  (0.653) (-8.124) 

PROFIT_SQ -4.134 -0.033***  -5.189 -0.053***  -4.134 -0.033*** 

 (-0.614) (-4.775)  (-0.660) (-7.004)  (-0.577) (-4.526) 

GROWTH 0.010 -0.002**  0.026 0.000  0.010 -0.002** 

 (0.643) (-2.296)  (1.286) (0.577)  (0.605) (-2.176) 

RISK -0.028*** -0.040***  -0.105*** -0.071***  -0.028*** -0.040*** 

 (-4.053) (-35.903)  (-6.776) (-54.407)  (-3.812) (-34.034) 

SIZE 0.002 0.009***  -0.008 0.002  0.002 0.009*** 

 (0.183) (3.678)  (-1.566) (1.524)  (0.172) (3.486) 

PAYOUT -0.260 0.170***  -1.513*** 0.062  -0.260 0.170*** 

 (-1.384) (2.778)  (-5.087) (0.684)  (-1.302) (2.634) 

CONSTANT 0.336*** 0.166***  0.309*** 0.200***  0.314*** 0.101*** 

 (3.815) (9.350)  (5.289) (26.070)  (3.715) (8.947) 

Firm fixed effects Yes Yes  No No  Yes Yes 

No. of Obs. 1,653 27,738  1,653 27,738  1,653 27,738 

R2 0.056 0.166  0.314 0.425  0.722 0.714 

The table reports panel regression results of a fixed effects model in Panel A, pooled OLS without firm fixed effects (FFE) in 

Panel B and pooled OLS with firm fixed effects in Panel C. Results include coefficients and t-statistics (in brackets) of 

determinants affecting a firm’s leverage. The definition of variables is presented in Table 2. The t-statistics use standard errors 

which are clustered at the firm level. 

* p < 0.10, ** p < 0.05, *** p < 0.01 
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Table B.5: Book leverage decomposition for Eq. (4): REITs vs. non-REs 

Panel A: Decomposition according to Eq. (4) 

 Estimated Coefficient  Average Value  Step 1: Total  Step 2: Coefficient-based  Step 3: Value-based 

 REIT Non-RE Diff.  REIT Non-RE Diff.  REIT Non-RE Diff.  REIT 
Counterf. 
Non-RE 

Diff.  
Counterf. 
Non-RE 

Non-RE Diff. 

 1 2 3=1-2  4 5 6=4-5  7=1x4 8=2x5 9=7-8  10=1x4 11=2x4 12=10-11  13=2x4 14=2x5 15=13-14 

TAN 0.109++ 0.073+++ 0.036  0.840 0.294 0.546***  0.092 0.021 0.070  0.092 0.061 0.030  0.061 0.021 0.040 

PROFIT 
(Total) 

        0.007 -0.004 0.011  0.007 -0.004 0.012  -0.004 -0.004 0.000 

 PROFIT 0.408 -0.089+++ 0.496  0.047 0.023 0.024***  0.019 -0.002 0.021  0.019 -0.004 0.023  -0.004 -0.002 -0.002 

 PROFIT_SQ -4.133 -0.033+++ -4.100  0.003 0.059 -0.056***  -0.012 -0.002 -0.010  -0.012 0.000 -0.012  0.000 -0.002 0.002 

GROWTH 0.010 -0.002++ 0.012  1.275 2.034 -0.759***  0.013 -0.004 0.017  0.013 0.019 -0.006  0.019 -0.004 0.013 

RISK -0.028+++ -0.040+++ 0.012*  -1.966 -0.260 -1.706***  0.055 0.010 0.044  0.055 0.079 -0.024  0.079 0.010 0.068 

SIZE 0.002 0.009+++ -0.007  7.472 6.951 0.882***  0.012 0.057 -0.046  0.012 0.065 -0.053  0.065 0.057 0.008 

PAYOUT -0.260 0.170+++ -0.430**  0.038 0.011 0.027***  -0.010 0.002 -0.012  -0.010 0.006 -0.016  0.006 0.002 0.005 

CONSTANT 0.336+++ 0.166+++       0.336 0.166 0.169         

No. of Obs. 1,653 27,738                  

R2 0.056 0.166                  

LEV         0.504 0.249 0.255  0.168 0.205 -0.036  0.205 0.083 0.121 

                    

Panel B: Step 4: Intercept-based 

                    

         
Step 4: Intercept-

based 
        

         REIT Non-RE Diff.         

CONSTANT         0.336 0.166 0.169         

                    

The table shows the derivation of the difference in leverage (total debt/total assets) between REITs and non-REs. In Panel A, we decompose the leverage difference by introducing a counter-
factual non-RE according to Eq. (4). The intercept-based explanation of step 4 is for all cases in Panel B. Estimated coefficients (Columns 1 and 2) are obtained from Models 1 and 2 of Table 
3. Average values (Columns 4 and 5) are obtained from Table 2. PROFIT (Total) is the total effect of PROFIT and PROFIT_SQ. The definition of variables is presented in Table 2. 
+, ++, +++ in Columns 1 and 2 denote that the difference of coefficients from zero is significant at the 10%, 5% and 1% level, respectively. 
∗, ∗∗, ∗∗∗ in Columns 3 and 6 denote that the difference between the REIT sample and the non-RE sample is significant at the 10%, 5% and 1% level, respectively. Difference of means is based 
on a two-sample t-test. 
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Table B.6: Book leverage decomposition: long-term debt 

Panel A: Decomposition according to Eq. (3)  

 
Estimated Coefficient  Average Value  Step 1: Total  Step 2: Value-based  Step 3: Coefficient-based 

REIT Non-RE Diff.  REIT Non-RE Diff.  REIT Non-RE Diff.  REIT 
Counterf. 

REIT 
Diff.  

Counterf. 
REIT 

Non-RE Diff. 

 1 2 3=1-2  4 5 6=4-5  7=1x4 8=2x5 9=7-8  10=1x4 11=1x5 12=10-11  13=1x5 14=2x5 15=13-14 

TAN 0.126++ 0.059+++ 0.067  0.840 0.294 0.546***  0.106 0.017 0.089  0.106 0.037 0.069  0.037 0.017 0.020 

PROFIT 
(Total) 

        0.012 -0.003 0.014  0.012 -0.150 0.162  -0.150 -0.003 -0.147 

 PROFIT 0.404 -0.063+++ 0.467  0.047 0.021 0.026***  0.019 -0.001 0.020  0.019 0.009 0.011  0.009 -0.001 0.010 

 PROFIT_SQ -2.586 -0.023+++ -2.562  0.003 0.061 -0.058***  -0.007 -0.001 -0.006  -0.007 -0.158 0.151  -0.158 -0.001 -0.157 

GROWTH 0.019 -0.001 0.020  1.276 2.040 -0.765***  0.025 -0.001 0.026  0.025 0.039 -0.015  0.039 -0.001 0.041 

RISK -0.024+++ -0.033+++ 0.008  -1.974 -0.263 -1.711***  0.048 0.009 0.040  0.048 0.006 0.042  0.006 0.009 -0.002 

SIZE 0.014 0.015+++ -0.001  7.485 6.587 0.898***  0.104 0.101 0.003  0.104 0.092 0.012  0.092 0.101 -0.010 

PAYOUT -0.164 0.181+++ -0.345  0.038 0.011 0.027***  -0.006 0.002 -0.008  -0.006 -0.002 -0.004  -0.002 0.002 -0.004 

CONSTANT 0.203++ 0.085+++       0.203 0.085 0.117         

No. of Obs. 1,637 27,749                  

R2 0.058 0.126                  

LEV         0.491 0.210 0.281  0.288 0.023 0.266  0.023 0.125 -0.102 

                    

see next page 
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Table B.6: Book leverage decomposition: long-term debt (continued) 

Table B.6 continued 

 

Panel B: Decomposition according to Eq. (4) 

                    

 Estimated Coefficient  Average Value  Step 1: Total  Step 2: Coefficient-based  Step 3: Value-based 

 REIT Non-RE Diff.  REIT Non-RE Diff.  REIT Non-RE Diff.  REIT 
Counterf. 
Non-RE 

Diff.  
Counterf. 
Non-RE 

Non-RE Diff. 

 1 2 3=1-2  4 5 6=4-5  7=1x4 8=2x5 9=7-8  10=1x4 11=2x4 12=10-11  13=2x4 14=2x5 15=13-14 

TAN 0.126++ 0.059+++ 0.067  0.840 0.294 0.546***  0.106 0.017 0.089  0.106 0.050 0.056   0.050 0.017 0.032 
PROFIT 
(Total) 

        0.012 -0.003 0.014  
0.012 -0.003 0.015   -0.003 -0.003 0.000 

 PROFIT 0.404 -0.063+++ 0.467  0.047 0.021 0.026***  0.019 -0.001 0.020  0.019 -0.003 0.022   -0.003 -0.001 -0.002 

 PROFIT_SQ -2.586 -0.023+++ -2.562  0.003 0.061 -0.058***  -0.007 -0.001 -0.006  -0.007 0.000 -0.007   0.000 -0.001 0.001 

GROWTH 0.019 -0.001 0.020  1.276 2.040 -0.765***  0.025 -0.001 0.026  0.025 -0.001 0.025   -0.001 -0.001 0.000 

RISK -0.024+++ -0.033+++ 0.008  -1.974 -0.263 -1.711***  0.048 0.009 0.040  0.048 0.065 -0.016   0.065 0.009 0.056 

SIZE 0.014 0.015+++ -0.001  7.485 6.587 0.898***  0.104 0.101 0.003  0.104 0.115 -0.011   0.115 0.101 0.014 

PAYOUT -0.164 0.181+++ -0.345  0.038 0.011 0.027***  -0.006 0.002 -0.008  -0.006 0.007 -0.013   0.007 0.002 0.005 

CONSTANT 0.203++ 0.085+++       0.203 0.085 0.117         

No. of Obs. 1,637 27,749                  
R2 0.058 0.126                  

LEV         0.491 0.210 0.281  0.288 0.232 0.056  0.232 0.125 0.107 

                    

Panel C: Step 4: Intercept-based 

                    

         
Step 4: Intercept-

based 
        

         REIT Non-RE Diff.         

CONSTANT         0.203 0.085 0.117         

                    

The table shows the derivation of the difference in leverage (long-term debt/total assets) between REITs and non-REs. In Panel A, we decompose the leverage difference by introducing a 
counter-factual REIT according to Eq. (3) and in Panel B, by introducing a counter-factual non-RE according to Eq. (4). The intercept-based explanation of step 4 is for all cases in Panel 
C. Estimated coefficients (Columns 1 and 2) are obtained from corresponding models for long-term debt analogously to Models 1 and 2 of Table 3. Average values (Columns 4 and 5) are 
obtained from the sample where long-term debt and all explanatory variables are available. PROFIT (Total) is the total effect of PROFIT and PROFIT_SQ. The definition of variables is 
presented in Table 2. 
+, ++, +++ in Columns 1 and 2 denote that the difference of coefficients from zero is significant at the 10%, 5% and 1% level, respectively. 
∗, ∗∗, ∗∗∗ in Columns 3 and 6 denote that the difference between the REIT sample and the non-RE sample is significant at the 10%, 5% and 1% level, respectively. Difference of means is 
based on the two-sample t-test. 
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Table B.7: Book leverage decomposition: REITs vs. REOCs 

Panel A: Decomposition according to Eq. (3) 

 

Estimated Coefficient  Average Value  Step 1: Total  Step 2: Value-based  Step 3: Coefficient-based 

REIT REOC Diff.  REIT REOC Diff.  REIT REOC Diff.  REIT 
Counterf. 

REIT 
Diff.  

Counterf. 

REIT 
REOC Diff. 

 1 2 3=1-2  4 5 6=4-5  7=1x4 8=2x5 9=7-8  10=1x4 11=1x5 12=10-11  13=1x5 14=2x5 15=13-14 

TAN 0.109++ 0.248+++ -0.139  0.840 0.485 0.355***  0.092 0.120 -0.029  0.092 0.053 0.039  0.053 0.120 -0.067 

PROFIT (Total)         0.007 -0.003 0.011  0.007 -0.116 0.123  -0.116 -0.003 -0.112 

PROFIT 0.408 -0.064 0.472  0.047 0.019 0.029***  0.019 -0.001 0.020  0.019 0.008 0.012  0.008 -0.001 0.009 

PROFIT_SQ -4.133 -0.075 -4.059  0.003 0.030 -0.027***  -0.012 -0.002 -0.010  -0.012 -0.123 0.111  -0.123 -0.002 -0.121 

GROWTH 0.010 0.000 0.010  1.275 2.629 -1.354***  0.013 0.000 0.013  0.013 0.027 -0.014  0.027 0.000 0.027 

RISK -0.028+++ -0.068+++ 0.040***  -1.966 -0.750 -1.216***  0.055 0.051 0.004  0.055 0.021 0.034  0.021 0.051 -0.030 

SIZE 0.002 -0.014 0.016  7.472 5.056 2.416***  0.012 -0.071 0.082  0.012 0.008 0.004  0.008 -0.071 0.078 

PAYOUT -0.260 0.071 -0.331  0.038 0.006 0.032***  -0.010 0.000 -0.010  -0.010 -0.001 -0.008  -0.001 0.000 -0.002 

CONSTANT 0.336+++ 0.309+++       0.336 0.309 0.026         

No. of Obs. 1,653 544                  

R2 0.056 0.269                  

LEV         0.504 0.407 0.097  0.168 -0.009 0.177  -0.009 0.098 -0.106 

                    

see next page 
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Table B.7: Book leverage decomposition: REITs vs. REOCs (continued) 

Table B.7 continued 

 

Panel B: Decomposition according to Eq. (4) 

                    

 Estimated Coefficient  Average Value  Step 1: Total  Step 2: Coefficient-based  Step 3: Value-based 

 REIT REOC Diff.  REIT REOC Diff.  REIT REOC Diff.  REIT 
Counterf. 

REOC 
Diff.  

Counterf. 

REOC 
REOC Diff. 

 1 2 3=1-2  4 5 6=4-5  7=1x4 8=2x5 9=7-8  10=1x4 11=2x4 12=10-11  13=2x4 14=2x5 15=13-14 

TAN 0.109++ 0.248+++ -0.139  0.840 0.485 0.355***  0.092 0.120 -0.029  0.092 0.209 -0.117  0.209 0.120 0.088 

PROFIT (Total)         0.007 -0.003 0.011  0.007 -0.003 0.011  -0.003 -0.003 0.000 

PROFIT 0.408 -0.064 0.472  0.047 0.019 0.029***  0.019 -0.001 0.020  0.019 -0.003 0.022  -0.003 -0.001 -0.002 

PROFIT_SQ -4.133 -0.075 -4.059  0.003 0.030 -0.027***  -0.012 -0.002 -0.010  -0.012 0.000 -0.012  0.000 -0.002 0.002 

GROWTH 0.010 0.000 0.010  1.275 2.629 -1.354***  0.013 0.000 0.013  0.013 0.000 0.013  0.000 0.000 0.000 

RISK -0.028+++ -0.068+++ 0.040***  -1.966 -0.750 -1.216***  0.055 0.051 0.004  0.055 0.133 -0.078  0.133 0.051 0.082 

SIZE 0.002 -0.014 0.016  7.472 5.056 2.416***  0.012 -0.071 0.082  0.012 -0.104 0.116  -0.104 -0.071 -0.034 

PAYOUT -0.260 0.071 -0.331  0.038 0.006 0.032***  -0.010 0.000 -0.010  -0.010 0.003 -0.013  0.003 0.000 0.002 

CONSTANT 0.336+++ 0.309+++       0.336 0.309 0.026         

No. of Obs. 1,653 544                  

R2 0.056 0.269                  

LEV         0.504 0.407 0.097  0.168 0.237 -0.069  0.237 0.098 0.139 

                    

Panel C: Step 4: Intercept-based  
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Step 4: Intercept-

based 
        

         REIT REOC Diff.         

CONSTANT         0.336 0.309 0.026         

                    

The table shows the derivation of the difference in leverage (total debt/total assets) between REITs and REOCs. In Panel A, we decompose the leverage 

difference by introducing a counter-factual REIT according to Eq. (3) and in Panel B, by introducing a counter-factual REOC according to Eq. (4). The intercept-

based explanation of step 4 is for all cases in Panel C. Estimated coefficients (Columns 1 and 2) are obtained from corresponding models for REITs and REOCs 

analogously to Models 1 and 2 of Table 3. Average values in Columns 4 and 5 are obtained from Table 2 and Table B.9 , respectively. PROFIT (Total) is the total 

effect of PROFIT and PROFIT_SQ. The definition of variables is presented in Table 2. 

+, ++, +++ in Columns 1 and 2 denote that the difference of coefficients from zero is significant at the 10%, 5% and 1% level, respectively. 

∗, ∗∗, ∗∗∗ in Columns 3 and 6 denote that the difference between the REIT sample and the REOC sample is significant at the 10%, 5% and 1% level, respectively. 

Difference of means is based on a two-sample t-test. 
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Table B.8: Book leverage decomposition: REOCs vs. non-REs 

Panel A: Decomposition according to Eq. (3) 

 

Estimated Coefficient  Average Value  Step 1: Total  Step 2: Value-based  Step 3: Coefficient-based 

REOC Non-RE Diff.  REOC Non-RE Diff.  REOC Non-RE Diff.  REOC 
Counterf. 

REOC 
Diff.  

Counterf. 

REOC 
Non-RE Diff. 

 1 2 3=1-2  4 5 6=4-5  7=1x4 8=2x5 9=7-8  10=1x4 11=1x5 12=10-11  13=1x5 14=2x5 15=13-14 

TAN 0.248+++ 0.073+++ 0.175*  0.485 0.294 0.191***  0.120 0.021 0.099  0.120 0.073 0.047  0.073 0.021 0.052 

PROFIT (Total)         -0.003 -0.004 0.001  -0.003 -0.006 0.002  -0.006 -0.004 -0.002 

PROFIT -0.064 -0.089+++ 0.025  0.019 0.023 -0.004  -0.001 -0.002 0.001  -0.001 -0.001 0.000  -0.001 -0.002 0.001 

PROFIT_SQ -0.075 -0.033+++ -0.042  0.030 0.059 -0.029***  -0.002 -0.002 0.000  -0.002 -0.004 0.002  -0.004 -0.002 -0.002 

GROWTH 0.000 -0.002++ 0.002  2.629 2.034 0.595**  0.000 -0.004 0.004  0.000 0.000 0.000  0.000 -0.004 0.004 

RISK -0.068+++ 
-

0.040+++ 
-0.028**  -0.750 -0.260 -0.490***  0.051 0.010 0.040  0.051 0.018 0.033  0.018 0.010 0.007 

SIZE -0.014 0.009+++ -0.023  5.056 6.591 -1.534***  -0.071 0.057 -0.128  -0.071 -0.092 0.021  -0.092 0.057 -0.149 

PAYOUT 0.071 0.170+++ -0.099  0.006 0.011 -0.005***  0.000 0.002 -0.001  0.000 0.001 0.000  0.001 0.002 -0.001 

CONSTANT 0.309+++ 0.166+++       0.309 0.166 0.143         

No. of Obs. 544 27.738                  

R2 0.269 0.166                  

LEV         0.407 0.249 0.158  0.098 -0.006 0.104  -0.006 0.083 -0.090 

                    

see next page 
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Table B.8: Book leverage decomposition: REOCs vs. non-REs (continued) 

Table B.8 continued 

 

Panel B: Decomposition according to Eq. (4) 

                    

 Estimated Coefficient  Average Value  Step 1: Total  Step 2: Coefficient-based  Step 3: Value-based 

 REOC Non-RE Diff.  REOC Non-RE Diff.  REOC Non-RE Diff.  REOC 
Counterf. 

Non-RE 
Diff.  

Counterf. 

Non-RE 
Non-RE Diff. 

 1 2 3=1-2  4 5 6=4-5  7=1x4 8=2x5 9=7-8  10=1x4 11=2x4 12=10-11  13=2x4 14=2x5 15=13-14 

TAN 0.248+++ 0.073+++ 0.175*  0.485 0.294 0.191***  0.120 0.021 0.099  0.120 0.035 0.085  0.035 0.021 0.014 

PROFIT (Total)         -0.003 -0.004 0.001  -0.003 -0.003 -0.001  -0.003 -0.004 0.001 

PROFIT -0.064 -0.089+++ 0.025  0.019 0.023 -0.004  -0.001 -0.002 0.001  -0.001 -0.002 0.000  -0.002 -0.002 0.000 

PROFIT_SQ -0.075 -0.033+++ -0.042  0.030 0.059 -0.029***  -0.002 -0.002 0.000  -0.002 -0.001 -0.001  -0.001 -0.002 0.001 

GROWTH 0.000 -0.002++ 0.002  2.629 2.034 0.595**  0.000 -0.004 0.004  0.000 -0.005 0.005  -0.005 -0.004 -0.001 

RISK -0.068+++ 
-

0.040+++ 
-0.028**  -0.750 -0.260 -0.490***  0.051 0.010 0.040  0.051 0.030 0.021  0.030 0.010 0.020 

SIZE -0.014 0.009+++ -0.023  5.056 6.591 -1.534***  -0.071 0.057 -0.128  -0.071 0.044 -0.114  0.044 0.057 -0.013 

PAYOUT 0.071 0.170+++ -0.099  0.006 0.011 -0.005***  0.000 0.002 -0.001  0.000 0.001 -0.001  0.001 0.002 -0.001 

CONSTANT 0.309+++ 0.166+++       0.309 0.166 0.143         

No. of Obs. 544 27.738                  

R2 0.269 0.166                  

LEV         0.407 0.249 0.158  0.098 0.103 -0.005  0.103 0.083 0.020 
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Panel C: Step 4: Intercept-based  

                    

         
Step 4: Intercept-

based 
        

         REOC Non-RE Diff.         

CONSTANT         0.309 0.166 0.143         

                    

The table shows the derivation of the difference in leverage (total debt/total assets) between REOCs and non-REs. In Panel A, we decompose the leverage 

difference by introducing a counter-factual REOC according to Eq. (3) and in Panel B, by introducing a counter-factual non-RE according to Eq. (4). The 

intercept-based explanation of step 4 is for all cases in Panel C. Estimated coefficients (Columns 1 and 2) are obtained from corresponding models for REOCs 

and non-REs analogously to Models 1 and 2 of Table 3. Average values in Columns 4 and 5 are obtained from Table B.9 and Table 2, respectively. PROFIT 

(Total) is the total effect of PROFIT and PROFIT_SQ. The definition of variables is presented in Table 2. 

+, ++, +++ in Columns 1 and 2 denote that the difference of coefficients from zero is significant at the 10%, 5% and 1% level, respectively. 

∗, ∗∗, ∗∗∗ in Columns 3 and 6 denote that the difference between the REOC sample and the non-RE sample is significant at the 10%, 5% and 1% level, respectively. 

Difference of means is based on a two-sample t-test. 
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Table B.9: Summary statistics for REOCs 

 N Mean Std. Dev. Min. Median Max. 

LEV 544 0.407 0.272 0.000 0.357 0.964 

TAN 544 0.485 0.322 0.003 0.533 0.986 

PROFIT 544 0.019 0.172 -1.511 0.028 0.550 

PROFIT_SQ 544 0.030 0.177 0.000 0.002 2.283 

GROWTH 544 2.629 6.295 0.295 1.108 45.065 

RISK 544 -0.750 1.429 -3.112 -1.056 4.975 

SIZE 544 5.056 1.913 0.149 5.041 9.011 

PAYOUT 544 0.006 0.029 0.000 0.000 0.256 

The table shows the summary statistics (number of observations, mean, standard deviation, minimum, median and 

maximum) of the REOC sample. The definition of variables is presented in Table 2. 

 

  



Appendix B – page 15 

Table B.10: Summary statistics for the matched sample 

 N Mean Std. Dev. Min. Median Max. 

Panel A: REIT 

LEV 687 0.462 0.157 0.000 0.475 0.903 

TAN 687 0.766 0.154 0.195 0.812 0.980 

PROFIT 687 0.045 0.029 -0.040 0.042 0.132 

PROFIT_SQ 687 0.003 0.003 0.000 0.002 0.017 

GROWTH 687 1.271 0.387 0.687 1.191 2.579 

RISK 687 -1.581 0.685 -3.101 -1.741 0.462 

SIZE 687 7.472 1.363 2.364 7.537 10.118 

PAYOUT 687 0.040 0.030 0.000 0.035 0.190 

Panel B: Non-RE 

LEV 1,461 0.404 0.171 0.000 0.383 0.848 

TAN 1,461 0.723 0.159 0.004 0.759 0.921 

PROFIT 1,461 0.064 0.108 -2.329 0.068 0.464 

PROFIT_SQ 1,461 0.016 0.145 0.000 0.005 5.425 

GROWTH 1,461 1.496 1.010 0.166 1.266 22.842 

RISK 1,461 -1.597 0.652 -2.608 -1.664 2.319 

SIZE 1,461 7.564 1.813 -0.320 7.616 11.111 

PAYOUT 1,461 0.020 0.034 0.000 0.011 0.223 

The table shows the summary statistics (number of observations, mean, standard deviation, minimum, median and 

maximum) of the matched sample which is built based on the magnitude of TAN and RISK. The definition of 

variables is presented in Table 2. 

 

 



Appendix B – page 16 

Table B.11: Book leverage decomposition: matched sample 

Panel A: Decomposition according to Eq. (3) 

 

Estimated Coefficient  Average Value  Step 1: Total  Step 2: Value-based  Step 3: Coefficient-based 

REIT Non-RE Diff.  REIT Non-RE Diff.  REIT Non-RE Diff.  REIT 
Counterf. 

REIT 
Diff.  

Counterf. 

REIT 
Non-RE Diff. 

 1 2 3=1-2  4 5 6=4-5  7=1x4 8=2x5 9=7-8  10=1x4 11=1x5 12=10-11  13=1x5 14=2x5 15=13-14 

TAN 0.139+++ 0.003 0.136  0.766 0.723 0.043***  0.106 0.002 0.104  0.106 0.101 0.006  0.101 0.002 0.099 

PROFIT (Total)         0.024 0.008 0.016  0.024 0.021 0.003  0.021 0.008 0.013 

PROFIT 0.610 0.028 0.582  0.045 0.064 -0.019***  0.028 0.002 0.026  0.028 0.039 -0.012  0.039 0.002 0.037 

PROFIT_SQ -1.170 0.409 -1.579  0.003 0.016 -0.013***  -0.003 0.006 -0.010  -0.003 -0.018 0.015  -0.018 0.006 -0.025 

GROWTH -0.035 -0.008+ -0.027  1.271 1.496 -0.225***  -0.044 -0.011 -0.033  -0.044 -0.052 0.008  -0.052 -0.011 -0.040 

RISK -0.044+++ -0.047+++ 0.003  -1.581 -1.597 0.016  0.070 0.074 -0.005  0.070 0.070 -0.001  0.070 0.074 -0.004 

SIZE 0.001 0.008 -0.007  7.472 7.564 -0.092  0.007 0.059 -0.052  0.007 0.007 0.000  0.007 0.059 -0.052 

PAYOUT -0.137 0.064 -0.202  0.040 0.020 0.019***  -0.005 0.001 -0.007  -0.005 -0.003 -0.003  -0.003 0.001 -0.004 

CONSTANT 0.304+++ 0.270+++       0.304 0.270 0.034         

No. of Obs. 687 1,461                  

R2 0.102 0.060                  

LEV         0.462 0.404 0.058  0.158 0.144 0.014  0.144 0.134 0.010 

                    

see next page 
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Table B.11: Book leverage decomposition: matched sample (continued) 

Table B.11 continued 

 

Panel B: Decomposition according to Eq. (4) 

                    

 Estimated Coefficient  Average Value  Step 1: Total  Step 2: Coefficient-based  Step 3: Value-based 

 REIT Non-RE Diff.  REIT Non-RE Diff.  REIT Non-RE Diff.  REIT 
Counterf. 

Non-RE 
Diff.  

Counterf. 

Non-RE 
Non-RE Diff. 

 1 2 3=1-2  4 5 6=4-5  7=1x4 8=2x5 9=7-8  10=1x4 11=2x4 12=10-11  13=2x4 14=2x5 15=13-14 

TAN 0.139+++ 0.003 0.136  0.766 0.723 0.043***  0.106 0.002 0.104  0.106 0.002 0.104  0.002 0.002 0.000 

PROFIT (Total)         0.024 0.008 0.016  0.024 0.002 0.022  0.002 0.008 -0.006 

PROFIT 0.610 0.028 0.582  0.045 0.064 -0.019***  0.028 0.002 0.026  0.028 0.001 0.026  0.001 0.002 -0.001 

PROFIT_SQ -1.170 0.409 -1.579  0.003 0.016 -0.013***  -0.003 0.006 -0.010  -0.003 0.001 -0.005  0.001 0.006 -0.005 

GROWTH -0.035 -0.008 -0.027  1.271 1.496 -0.225***  -0.044 -0.011 -0.033  0.013 0.019 -0.006  0.019 -0.004 -0.044 

RISK -0.044+++ -0.047+++ 0.003  -1.581 -1.597 0.016  0.070 0.074 -0.005  0.070 0.074 -0.004  0.074 0.074 -0.001 

SIZE 0.001 0.008 -0.007  7.472 7.564 -0.092  0.007 0.059 -0.052  0.007 0.059 -0.051  0.059 0.059 -0.001 

PAYOUT -0.137 0.064 -0.202  0.040 0.020 0.019***  -0.005 0.001 -0.007  -0.005 0.003 -0.008  0.003 0.001 0.001 

CONSTANT 0.304+++ 0.270+++       0.304 0.270 0.034         

No. of Obs. 687 1,461                  

R2 0.102 0.060                  

LEV         0.462 0.404 0.058  0.158 0.130 0.028  0.130 0.134 -0.004 

                    

Panel C: Step 4: Intercept-based  
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Step 4: Intercept-

based 
        

         REIT Non-RE Diff.         

CONSTANT         0.304 0.270 0.034         

                    

The table shows the derivation of the difference in leverage (matched sample) between REITs and non-REs. In Panel A, we decompose the leverage difference 

by introducing a counter-factual REIT according to Eq. (3) and in Panel B, by introducing a counter-factual non-RE according to Eq. (4). The intercept-based 

explanation of step 4 is for all cases in Panel C. Estimated coefficients (Columns 1 and 2) are obtained from corresponding models for the matched sample 

analogously to Models 1 and 2 of Table 3. Average values in Columns 4 and 5 are obtained from corresponding statistics for the matched sample analogously 

to Table 2. PROFIT (Total) is the total effect of PROFIT and PROFIT_SQ. The definition of variables is presented in Table 2. 

+, ++, +++ in Columns 1 and 2 denote that the difference of coefficients from zero is significant at the 10%, 5% and 1% level, respectively. 

∗, ∗∗, ∗∗∗ in Columns 3 and 6 denote that the difference between the REIT sample and the non-RE sample is significant at the 10%, 5% and 1% level, respectively. 

Difference of means is based on a two-sample t-test. 



 

 

Table B.12: Book leverage decomposition: truncated sample 

Panel A: Decomposition according to Eq. (3) 

 

Estimated Coefficient  Average Value  Step 1: Total  Step 2: Value-based  Step 3: Coefficient-based 

REIT Non-RE Diff.  REIT Non-RE Diff.  REIT Non-RE Diff.  REIT 
Counterf. 

REIT 
Diff.  

Counterf. 

REIT 
Non-RE Diff. 

 1 2 3=1-2  4 5 6=4-5  7=1x4 8=2x5 9=7-8  10=1x4 11=1x5 12=10-11  13=1x5 14=2x5 15=13-14 

TAN 0.109++ 0.091+++ 0.018  0.840 0.328 0.512***  0.092 0.030 0.062  0.092 0.036 0.056  0.036 0.030 0.006 

PROFIT (Total)         0.007 -0.007 0.014  0.007 -0.156 0.163  -0.156 -0.007 -0.149 

PROFIT 0.408 -0.125+++ 0.532  0.047 0.044 0.003**  0.019 -0.005 0.025  0.019 0.018 0.001  0.018 -0.005 0.023 

PROFIT_SQ -4.133 -0.035++ -4.098  0.003 0.042 -0.039***  -0.012 -0.001 -0.011  -0.012 -0.174 0.162  -0.174 -0.001 -0.172 

GROWTH 0.010 
-

0.004+++ 
0.015  1.275 1.827 -0.552***  0.013 -0.008 0.021  0.013 0.019 -0.006  0.019 -0.008 0.027 

RISK -0.028+++ -0.071+++ 0.043***  -1.966 -0.998 -0.968***  0.055 0.071 -0.016  0.055 0.028 0.027  0.028 0.071 -0.043 

SIZE 0.002 0.000 0.002  7.472 6.997 0.475***  0.012 -0.002 0.014  0.012 0.011 0.001  0.011 -0.002 0.013 

PAYOUT -0.260 0.160++ -0.421**  0.038 0.012 0.026***  -0.010 0.002 -0.012  -0.010 -0.003 -0.007  -0.003 0.002 -0.005 

CONSTANT 0.336+++ 0.220+++       0.336 0.220 0.116         

No. of Obs. 1,653 21,381                  

R2 0.056 0.123                  

LEV         0.504 0.305 0.199  0.168 -0.066 0.234  -0.066 0.085 -0.151 

                    

see next page 
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Table B.12: Book leverage decomposition: truncated sample (continued) 

Table B.12 continued 

 

Panel B: Decomposition according to Eq. (4) 

                    

 Estimated Coefficient  Average Value  Step 1: Total  Step 2: Coefficient-based  Step 3: Value-based 

 REIT Non-RE Diff.  REIT Non-RE Diff.  REIT Non-RE Diff.  REIT 
Counterf. 

Non-RE 
Diff.  

Counterf. 

Non-RE 
Non-RE Diff. 

 1 2 3=1-2  4 5 6=4-5  7=1x4 8=2x5 9=7-8  10=1x4 11=2x4 12=10-11  13=2x4 14=2x5 15=13-14 

TAN 0.109++ 0.091+++ 0.018  0.840 0.328 0.512***  0.092 0.030 0.062  0.092 0.077 0.015  0.077 0.030 0.047 

PROFIT (Total)         0.007 -0.007 0.014  0.007 -0.006 0.013  -0.006 -0.007 0.001 

PROFIT 0.408 -0.125+++ 0.532  0.047 0.044 0.003**  0.019 -0.005 0.025  0.019 -0.006 0.025  -0.006 -0.005 0.000 

PROFIT_SQ -4.133 -0.035++ -4.098  0.003 0.042 -0.039***  -0.012 -0.001 -0.011  -0.012 0.000 -0.012  0.000 -0.001 0.001 

GROWTH 0.010 
-

0.004+++ 
0.015  1.275 1.827 -0.552***  0.013 -0.008 0.021  0.013 -0.006 0.019  -0.006 -0.008 0.002 

RISK -0.028+++ -0.071+++ 0.043***  -1.966 -0.998 -0.968***  0.055 0.071 -0.016  0.055 0.140 -0.085  0.140 0.071 0.069 

SIZE 0.002 0.000 0.002  7.472 6.997 0.475***  0.012 -0.002 0.014  0.012 -0.003 0.014  -0.003 -0.002 0.000 

PAYOUT -0.260 0.160++ -0.421**  0.038 0.012 0.026***  -0.010 0.002 -0.012  -0.010 0.006 -0.016  0.006 0.002 0.004 

CONSTANT 0.336+++ 0.220+++       0.336 0.220 0.116         

No. of Obs. 1,653 21,381                  

R2 0.056 0.123                  

LEV         0.504 0.305 0.199  0.168 0.208 -0.040  0.208 0.085 0.123 
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Panel C: Step 4: Intercept-based 

                    

         
Step 4: Intercept-

based 
        

         REIT Non-RE Diff.         

CONSTANT         0.336 0.220 0.116         

                    

The table shows the derivation of the difference in leverage (total debt/total assets) between REITs and non-REs. In Panel A, we decompose the leverage 

difference by introducing a counter-factual REIT according to Eq. (3) and in Panel B, by introducing a counter-factual non-RE according to Eq. (4). The intercept-

based explanation of step 4 is for all cases in Panel C. The determinant RISK is truncated so that no observation is higher than the maximum of RISK in the REIT 

sample. Estimated coefficients (Columns 1 and 2) are obtained from corresponding models for the truncated sample analogously to Models 1 and 2 of Table 3. 

Average values in Columns 4 and 5 are obtained from corresponding statistics for the truncated sample analogously to Table 2. The definition of variables is 

presented in Table 2. PROFIT (Total) is the total effect of PROFIT and PROFIT_SQ. 

+, ++, +++ in Columns 1 and 2 denote that the difference of coefficients from zero is significant at the 10%, 5% and 1% level, respectively. 

∗, ∗∗, ∗∗∗ in Columns 3 and 6 denote that the difference between the REIT sample and the non-RE sample is significant at the 10%, 5% and 1% level, respectively. 

Difference of means is based on a two-sample t-test. 
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Table B.13: Book leverage decomposition: linear relationship to profit 

Panel A: Decomposition according to Eq. (3)  

 

Estimated Coefficient  Average Value  Step 1: Total  Step 2: Value-based  Step 3: Coefficient-based 

REIT Non-RE Diff.  REIT Non-RE Diff.  REIT Non-RE Diff.  REIT 
Counterf. 

REIT 
Diff.  

Counterf. 

REIT 
Non-RE Diff. 

 1 2 3=1-2  4 5 6=4-5  7=1x4 8=2x5 9=7-8  10=1x4 11=1x5 12=10-11  13=1x5 14=2x5 15=13-14 

TAN 0.113++ 0.074+++ 0.039  0.840 0.294 0.546***  0.095 0.022 0.073  0.095 0.033 0.062  0.033 0.022 0.011 

PROFIT -0.027 -0.048+++ 0.021  0.047 0.023 0.024***  -0.001 -0.001 0.000  -0.001 -0.001 -0.001  -0.001 -0.001 0.000 

GROWTH 0.007 -0.003+++ 0.009  1.275 2.034 -0.759***  0.009 -0.005 0.014  0.009 0.014 -0.005  0.014 -0.005 0.019 

RISK -0.029+++ -0.040+++ 0.011  -1.966 -0.260 -1.706***  0.057 0.010 0.047  0.057 0.008 0.050  0.008 0.010 -0.003 

SIZE 0.003 0.009+++ -0.006  7.472 6.591 0.882***  0.022 0.059 -0.038  0.022 0.019 0.003  0.019 0.059 -0.040 

PAYOUT -0.256 0.150++ -0.406**  0.038 0.011 0.027***  -0.010 0.002 -0.011  -0.010 -0.003 -0.007  -0.003 0.002 -0.004 

CONSTANT 0.332+++ 0.162+++       0.332 0.162 0.169         

No. of Obs. 1,653 27,738                  

R2 0.054 0.164                  

LEV         0.504 0.249 0.255  0.172 0.071 0.102  0.071 0.087 -0.016 

                    

see next page 
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Table B.13: Book leverage decomposition: linear relationship to profit (continued) 

Table B.13 continued 

 

Panel B: Decomposition according to Eq. (4) 

                    

 Estimated Coefficient  Average Value  Step 1: Total  Step 2: Coefficient-based  Step 3: Value-based 

 REIT Non-RE Diff.  REIT Non-RE Diff.  REIT Non-RE Diff.  REIT 

Counterf. 

Non-

RE 

Diff.  

Counterf. 

Non-

RE 

Non-RE Diff. 

 1 2 3=1-2  4 5 6=4-5  7=1x4 8=2x5 9=7-8  10=1x4 11=2x4 12=10-11  13=2x4 14=2x5 15=13-14 

TAN 0.113++ 0.074+++ 0.039  0.840 0.294 0.546***  0.095 0.022 0.073  0.095 0.063 0.033  0.063 0.022 0.041 

PROFIT -0.027 -0.048+++ 0.021  0.047 0.023 0.024***  -0.001 -0.001 0.000  -0.001 -0.002 0.001  -0.002 -0.001 -0.001 

GROWTH 0.007 -0.003+++ 0.009  1.275 2.034 -0.759***  0.009 -0.005 0.014  0.009 -0.003 0.012  -0.003 -0.005 0.002 

RISK -0.029+++ -0.040+++ 0.011  -1.966 -0.260 -1.706***  0.057 0.010 0.047  0.057 0.079 -0.021  0.079 0.010 0.068 

SIZE 0.003 0.009+++ -0.006  7.472 6.591 0.882***  0.022 0.059 -0.038  0.022 0.067 -0.045  0.067 0.059 0.008 

PAYOUT -0.256 0.150++ -0.406**  0.038 0.011 0.027***  -0.010 0.002 -0.011  -0.010 0.006 -0.015  0.006 0.002 0.004 

CONSTANT 0.332+++ 0.162+++       0.332 0.162 0.169         

No. of Obs. 1,653 27,738                  

R2 0.054 0.164                  

LEV         0.504 0.249 0.255  0.172 0.209 -0.037  0.209 0.087 0.122 

                    

Panel C: Step 4: Intercept-based  
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         Step 4: Intercept-based         

         REIT Non-RE Diff.         

CONSTANT         0.332 0.162 0.169         

                    

The table shows the derivation of the difference in leverage (total debt/total assets) between REITs and non-REs. In Panel A, we decompose the leverage difference by introducing a counter-

factual REIT according to Eq. (3) and in Panel B, by introducing a counter-factual non-RE according to Eq. (4). The intercept-based explanation of step 4 is for all cases in Panel C. 

Estimated coefficients (Columns 1 and 2) are obtained from corresponding models analogously to Models 1 and 2 without the explanatory variable PROFIT_SQ. Average values in Columns 

4 and 5 are obtained from Table 2. The definition of variables is presented in Table 2. 

+, ++, +++ in Columns 1 and 2 denote that the difference of coefficients from zero is significant at the 10%, 5% and 1% level, respectively. 

∗ , ∗ ∗ , ∗ ∗ ∗  in Columns 3 and 6 denote that the difference between the REIT sample and the non-RE sample is significant at the 10%, 5% and 1% level, respectively. Difference of means is 

based on a two-sample t-test. 
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Table B.14: Book leverage decomposition: REITs vs. non-REs using RISK_BETA 

Panel A: Decomposition according to Eq. (3) 

 

Estimated Coefficient  Average Value  Step 1: Total  Step 2: Value-based  Step 3: Coefficient-based 

REIT Non-RE Diff.  REIT Non-RE Diff.  REIT Non-RE Diff.  REIT 
Counterf. 

REIT 
Diff.  

Counterf. 

REIT 
Non-RE Diff. 

 1 2 3=1-2  4 5 6=4-5  7=1x4 8=2x5 9=7-8  10=1x4 11=1x5 12=10-11  13=1x5 14=2x5 15=13-14 

TAN 0.141+++ 0.104+++ 0.037   0.841 0.266 0.575***   0.118 0.028 0.091   0.118 0.037 0.081   0.037 0.028 0.010 

PROFIT (Total)                 0.019 -0.002 0.021   0.019 -0.777 0.796   -0.777 -0.002 -0.775 

PROFIT 0.953 -0.089+++ 1.042   0.048 0.004 0.044***   0.046 0.000 0.046   0.046 0.004 0.042   0.004 0.000 0.004 

PROFIT_SQ -8.973 -0.020+++ -8.953   0.003 0.087 -0.084***   -0.027 -0.002 -0.025   -0.027 -0.781 0.754   -0.781 -0.002 -0.779 

GROWTH 0.035++ 
-

0.002+++ 
0.037   1.282 2.332 -1.050***   0.045 -0.005 0.050   0.045 0.082 -0.037   0.082 -0.005 0.087 

RISK_BETA -0.012 -0.013+++ 0.001   0.373 0.877 -0.504***   -0.004 -0.011 0.007   -0.004 -0.010 0.006   -0.010 -0.011 0.001 

SIZE -0.001 0.018+++ -0.020   7.446 6.240 1.206***   -0.011 0.114 -0.125   -0.011 -0.009 -0.002   -0.009 0.114 -0.124 

PAYOUT -0.573+++ 0.046 -0.620   0.039 0.012 0.027***   -0.022 0.001 -0.023   -0.022 -0.007 -0.015   -0.007 0.001 -0.007 

CONSTANT 0.355+++ 0.083+++ 0.273           0.355 0.083 0.273                 

No. of Obs. 1,621 34,005                  

R2 0.043 0.041                                   

LEV                 0.500 0.207 0.292  0.144 -0.684 0.828   -0.684 0.124 -0.809 

                    

see next page 
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Table B.14: Book leverage decomposition: REITs vs. non-REs using RISK_BETA (continued) 

Table B.14 continued 

 

Panel B: Decomposition according to Eq. (4) 

                    

 Estimated Coefficient  Average Value  Step 1: Total  Step 2: Coefficient-based  Step 3: Value-based 

 REIT Non-RE Diff.  REIT Non-RE Diff.  REIT Non-RE Diff.  REIT 
Counterf. 

Non-RE 
Diff.  

Counterf. 

Non-RE 
Non-RE Diff. 

 1 2 3=1-2  4 5 6=4-5  7=1x4 8=2x5 9=7-8  10=1x4 11=2x4 12=10-11  13=2x4 14=2x5 15=13-14 

TAN 0.141+++ 0.104+++ 0.037   0.841 0.266 0.575***   0.118 0.028 0.091   0.118 0.087 0.031   0.087 0.028 0.060 

PROFIT (Total)                 0.019 -0.002 0.021   0.019 -0.004 0.023   -0.004 -0.002 -0.002 

PROFIT 0.953 -0.089+++ 1.042   0.048 0.004 0.044***   0.046 0.000 0.046   0.046 -0.004 0.050   -0.004 0.000 -0.004 

PROFIT_SQ -8.973 -0.020+++ -8.953   0.003 0.087 -0.084***   -0.027 -0.002 -0.025   -0.027 0.000 -0.027   0.000 -0.002 0.002 

GROWTH 0.035++ 
-

0.002+++ 
0.037   1.282 2.332 -1.050***   0.045 -0.005 0.050   0.045 -0.003 0.048   -0.003 -0.005 0.002 

RISK_BETA -0.012 -0.013+++ 0.001   0.373 0.877 -0.504***   -0.004 -0.011 0.007   -0.004 -0.005 0.000   -0.005 -0.011 0.006 

SIZE -0.001 0.018+++ -0.020   7.446 6.240 1.206***   -0.011 0.114 -0.125   -0.011 0.136 -0.147   0.136 0.114 0.022 

PAYOUT -0.573+++ 0.046 -0.620   0.039 0.012 0.027***   -0.022 0.001 -0.023   -0.022 0.002 -0.024   0.002 0.001 0.001 

CONSTANT 0.355+++ 0.083+++ 0.273           0.355 0.083 0.273                 

No. of Obs. 1,621 34,005                  

R2 0.043 0.041                                   

LEV                 0.500 0.207 0.292   0.144 0.214 -0.070   0.214 0.124 0.089 
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Panel C: Step 4: Intercept-based  

                    

         
Step 4: Intercept-

based 
        

         REIT Non-RE Diff.         

CONSTANT         0.355 0.083 0.273         

                    

The table shows the derivation of the difference in leverage (total debt/total assets) between REITs and non-REs. In Panel A, we decompose the leverage 

difference by introducing a counter-factual REIT according to Eq. (3) and in Panel B, by introducing a counter-factual non-RE according to Eq. (4). The 

intercept-based explanation of step 4 is for all cases in Panel C. Estimated coefficient (Columns 1 and 2) are obtained from corresponding models analogously 

to Models 1 and 2 of Table 3 but with RISK_BETA instead of RISK as explanatory variable. Average values in Columns 4 and 5 are obtained from corresponding 

statistics for the sample using RISK_BETA instead of RISK as explanatory variable analogously to Table 2. PROFIT (Total) is the total effect of PROFIT and 

PROFIT_SQ. The definition of variables is presented in Tables 2 and 10. 

+, ++, +++ in Columns 1 and 2 denote that the difference of coefficients from zero is significant at the 10%, 5% and 1% level, respectively. 

∗ , ∗ ∗ , ∗ ∗ ∗  in Columns 3 and 6 denote that the difference between the REIT sample and the non-RE sample is significant at the 10%, 5% and 1% level, 

respectively. Difference of means is based on a two-sample t-test. 
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Table B.15: Book leverage decomposition: linear relationship to profit with the matched sample 

Panel A: Decomposition according to Eq. (3)  

 

Estimated Coefficient  Average Value  Step 1: Total  Step 2: Value-based  Step 3: Coefficient-based 

REIT Non-RE Diff.  REIT Non-RE Diff.  REIT Non-RE Diff.  REIT 
Counterf. 

REIT 
Diff.  

Counterf. 

REIT 
Non-RE Diff. 

 1 2 3=1-2  4 5 6=4-5  7=1x4 8=2x5 9=7-8  10=1x4 11=1x5 12=10-11  13=1x5 14=2x5 15=13-14 

TAN 0.140+++ -0.001 0.140   0.766 0.723 0.043***   0.107 0.000 0.108   0.107 0.101 0.006   0.101 0.000 0.102 

PROFIT 0.490 -0.015 0.505   0.045 0.064 -0.019***   0.022 -0.001 0.023   0.022 0.031 -0.009   0.031 -0.001 0.032 

GROWTH -0.036+ -0.007+ -0.029   1.271 1.496 -0.225***   -0.046 -0.011 -0.035   -0.046 -0.054 0.008   -0.054 -0.011 -0.043 

RISK -0.045+++ -0.046+++ 0.001   -1.581 -1.597 0.016   0.070 0.073 -0.002   0.070 0.071 -0.001   0.071 0.073 -0.002 

SIZE 0.001 0.006 -0.004   7.472 7.564 -0.092   0.011 0.042 -0.031   0.011 0.011 0.000   0.011 0.042 -0.031 

PAYOUT -0.134 0.104 -0.238   0.040 0.020 0.020***   -0.005 0.002 -0.007   -0.005 -0.003 -0.003   -0.003 0.002 -0.005 

CONSTANT 0.303++ 0.299+++             0.303 0.299 0.003                 

No. of Obs. 687 1,461                  

R2 0.102 0.053                                   

LEV                 0.462 0.404 0.058   0.160 0.158 0.001   0.158 0.105 0.054 

                    

see next page 
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Table B.15: Book leverage decomposition: linear relationship to profit with the matched sample (continued) 

Table B.15 continued 

 

Panel B: Decomposition according to Eq. (4) 

                    

 Estimated Coefficient  Average Value  Step 1: Total  Step 2: Coefficient-based  Step 3: Value-based 

 REIT Non-RE Diff.  REIT Non-RE Diff.  REIT Non-RE Diff.  REIT 

Counterf. 

Non-

RE 

Diff.  

Counterf. 

Non-

RE 

Non-RE Diff. 

 1 2 3=1-2  4 5 6=4-5  7=1x4 8=2x5 9=7-8  10=1x4 11=2x4 12=10-11  13=2x4 14=2x5 15=13-14 

TAN 0.140+++ -0.001 0.140   0.766 0.723 0.043***   0.107 0.000 0.108   0.107 -0.001 0.108   -0.001 0.000 0.000 

PROFIT 0.490 -0.015 0.505   0.045 0.064 -0.019***   0.022 -0.001 0.023   0.022 -0.001 0.023   -0.001 -0.001 0.000 

GROWTH -0.036+ -0.007+ -0.029   1.271 1.496 -0.225***   -0.046 -0.011 -0.035   -0.046 -0.009 -0.036   -0.009 -0.011 0.002 

RISK -0.045+++ -0.046+++ 0.001   -1.581 -1.597 0.016   0.070 0.073 -0.002   0.070 0.072 -0.002   0.072 0.073 -0.001 

SIZE 0.001 0.006 -0.004   7.472 7.564 -0.092   0.011 0.042 -0.031   0.011 0.042 -0.031   0.042 0.042 -0.001 

PAYOUT -0.134 0.104 -0.238   0.040 0.020 0.020***   -0.005 0.002 -0.007   -0.005 0.004 -0.010   0.004 0.002 0.002 

CONSTANT 0.303++ 0.299+++             0.303 0.299 0.003                 

No. of Obs. 687 1,461                  

R2 0.102 0.053                                   

LEV                 0.462 0.404 0.058   0.160 0.107 0.052   0.107 0.105 0.003 

                    

Panel C: Step 4: Intercept-based  
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         Step 4: Intercept-based         

         REIT Non-RE Diff.         

CONSTANT         0.303 0.299 0.003         

                    

The table shows the derivation of the difference in leverage (total debt/total assets) between REITs and non-REs in the matched sample. In Panel A, we decompose the leverage difference by 

introducing a counter-factual REIT according to Eq. (3) and in Panel B, by introducing a counter-factual non-RE according to Eq. (4). The intercept-based explanation of step 4 is for all 

cases in Panel C. Estimated coefficients (Columns 1 and 2) are obtained from corresponding models analogously to Models 1 and 2 without the explanatory variable PROFIT_SQ. Average 

values in Columns 4 and 5 are obtained from corresponding statistics for the matched sample without PROFIT_SQ analogously to Table 2. The definition of variables is presented in 

Tables 2 and 7. 

+, ++, +++ in Columns 1 and 2 denote that the difference of coefficients from zero is significant at the 10%, 5% and 1% level, respectively. 

∗ , ∗ ∗ , ∗ ∗ ∗  in Columns 3 and 6 denote that the difference between the REIT sample and the non-RE sample is significant at the 10%, 5% and 1% level, respectively. Difference of means is 

based on a two-sample t-test. 
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Table B.16: Book leverage decomposition: REITs vs. non-REs using RISK_BETA with the matched sample 

Panel A: Decomposition according to Eq. (3) 

 

Estimated Coefficient  Average Value  Step 1: Total  Step 2: Value-based  Step 3: Coefficient-based 

REIT Non-RE Diff.  REIT Non-RE Diff.  REIT Non-RE Diff.  REIT 
Counterf. 

REIT 
Diff.  

Counterf. 

REIT 
Non-RE Diff. 

 1 2 3=1-2  4 5 6=4-5  7=1x4 8=2x5 9=7-8  10=1x4 11=1x5 12=10-11  13=1x5 14=2x5 15=13-14 

TAN 0.212+++ 0.029 0.183**   0.790 0.752 0.038***   0.168 0.022 0.146   0.168 0.160 0.008   0.160 0.022 0.138 

PROFIT (Total)                 0.009 -0.004 0.013   0.009 -0.057 0.065   -0.057 -0.004 -0.052 

PROFIT 0.508 -0.079 0.587   0.047 0.057 -0.010***   0.024 -0.004 0.028   0.024 0.029 -0.005   0.029 -0.004 0.033 

PROFIT_SQ -5.028 0.021 -5.049   0.003 0.017 -0.014***   -0.015 0.000 -0.015   -0.015 -0.085 0.070   -0.085 0.000 -0.086 

GROWTH 0.025 -0.037++ 0.063**   1.331 1.359 -0.028   0.034 -0.051 0.084   0.034 0.034 -0.001   0.034 -0.051 0.085 

RISK_BETA -0.018+ -0.010 -0.008   0.376 0.517 -0.141***   -0.007 -0.005 -0.002   -0.007 -0.010 0.003   -0.010 -0.005 -0.004 

SIZE -0.004 0.014 -0.017   7.542 7.198 0.344***   -0.029 0.098 -0.126   -0.029 -0.027 -0.001   -0.027 0.098 -0.125 

PAYOUT -0.344 0.324 -0.668*   0.040 0.017 0.023***   -0.014 0.006 -0.019   -0.014 -0.006 -0.008   -0.006 0.006 -0.011 

CONSTANT 0.347+++ 0.288+++ 0.059           0.347 0.288 0.059                 

No. of Obs. 827 1,627                  

R2 0.060 0.041                                   

LEV                 0.508 0.353 0.154   0.161 0.095 0.066   0.095 0.065 0.030 

                    

see next page 
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Table B.16: Book leverage decomposition: REITs vs. non-REs using RISK_BETA with the matched sample (continued) 

Table B.16 continued 

 

Panel B: Decomposition according to Eq. (4) 

                    

 Estimated Coefficient  Average Value  Step 1: Total  Step 2: Coefficient-based  Step 3: Value-based 

 REIT Non-RE Diff.  REIT Non-RE Diff.  REIT Non-RE Diff.  REIT 
Counterf. 

Non-RE 
Diff.  

Counterf. 

Non-RE 
Non-RE Diff. 

 1 2 3=1-2  4 5 6=4-5  7=1x4 8=2x5 9=7-8  10=1x4 11=2x4 12=10-11  13=2x4 14=2x5 15=13-14 

TAN 0.212+++ 0.029 0.183**   0.790 0.752 0.038***   0.168 0.022 0.146   0.168 0.023 0.145   0.023 0.022 0.001 

PROFIT (Total)                 0.009 -0.004 0.013   0.009 -0.004 0.012   -0.004 -0.004 0.000 

PROFIT 0.508 -0.079 0.587   0.047 0.057 -0.010***   0.024 -0.004 0.028   0.024 -0.004 0.028   -0.004 -0.004 0.001 

PROFIT_SQ -5.028 0.021 -5.049   0.003 0.017 -0.014***   -0.015 0.000 -0.015   -0.015 0.000 -0.015   0.000 0.000 0.000 

GROWTH 0.025 -0.037++ 0.063**   1.331 1.359 -0.028   0.034 -0.051 0.084   0.034 -0.050 0.083   -0.050 -0.051 0.001 

RISK_BETA -0.018+ -0.010 -0.008   0.376 0.517 -0.141***   -0.007 -0.005 -0.002   -0.007 -0.004 -0.003   -0.004 -0.005 0.001 

SIZE -0.004 0.014 -0.017   7.542 7.198 0.344***   -0.029 0.098 -0.126   -0.029 0.102 -0.131   0.102 0.098 0.005 

PAYOUT -0.344 0.324 -0.668*   0.040 0.017 0.023***   -0.014 0.006 -0.019   -0.014 0.013 -0.027   0.013 0.006 0.007 

CONSTANT 0.347+++ 0.288+++ 0.059           0.347 0.288 0.059                 

No. of Obs. 827 1,627                  

R2 0.060 0.041                                   

LEV                 0.508 0.353 0.154   0.161 0.081 0.080   0.081 0.065 0.016 
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Panel C: Step 4: Intercept-based  

                    

         
Step 4: Intercept-

based 
        

         REIT Non-RE Diff.         

CONSTANT         0.347 0.288 0.059         

                    

The table shows the derivation of the difference in leverage (total debt/total assets) between REITs and non-REs in the matched sample. In Panel A, we 

decompose the leverage difference by introducing a counter-factual REIT according to Eq. (3) and in Panel B, by introducing a counter-factual non-RE 

according to Eq. (4). The intercept-based explanation of step 4 is for all cases in Panel C. Estimated coefficient (Columns 1 and 2) are obtained from 

corresponding models analogously to Models 1 and 2 of Table 3 but with RISK_BETA instead of RISK as explanatory variable. Average values in Columns 4 

and 5 are obtained from corresponding statistics for the matched sample using RISK_BETA instead of RISK as explanatory variable analogously to Table 2. 

PROFIT (Total) is the total effect of PROFIT and PROFIT_SQ. The definition of variables is presented in Tables 2 and 7. 

+, ++, +++ in Columns 1 and 2 denote that the difference of coefficients from zero is significant at the 10%, 5% and 1% level, respectively. 

∗ , ∗ ∗ , ∗ ∗ ∗  in Columns 3 and 6 denote that the difference between the REIT sample and the non-RE sample is significant at the 10%, 5% and 1% level, 

respectively. Difference of means is based on a two-sample t-test. 
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Table B.17: Book leverage decomposition for the enriched model: REITs vs. non-REs 

Panel A: Decomposition according to Eq. (3)  

 
Estimated Coefficient  Average Value  Step 1: Total  Step 2: Value-based  Step 3: Coefficient-based 

REIT Non-RE Diff.  REIT Non-RE Diff.  REIT Non-RE Diff.  REIT 
Counterf. 

REIT 
Diff.  

Counterf. 
REIT 

Non-RE Diff. 

 1 2 3=1-2  4 5 6=4-5  7=1x4 8=2x5 9=7-8  10=1x4 11=1x5 12=10-11  13=1x5 14=2x5 15=13-14 

TAN 0.124++ 0.051++ 0.073  0.839 0.292 0.547***  0.104 0.015 0.089  0.104 0.036 0.068  0.036 0.015 0.021 

PROFIT (Total)         0.015 -0.004 0.019  0.015 -0.194 0.209  -0.194 -0.004 -0.190 

PROFIT 0.577 -0.085+++ 0.661  0.047 0.032 0.016***  0.027 -0.003 0.030  0.027 0.018 0.009  0.018 -0.003 0.021 

PROFIT_SQ -4.352 -0.033+++ -4.320  0.003 0.049 -0.046***  -0.012 -0.002 -0.011  -0.012 -0.212 0.200  -0.212 -0.002 -0.210 

GROWTH 0.017 -0.001 0.018  1.274 1.984 -0.710***  0.022 -0.002 0.024  0.022 0.034 -0.012  0.034 -0.002 0.036 

RISK -0.038+++ 
-

0.040+++ 
0.002  -1.965 -0.263 -1.702***  0.074 0.010 0.063  0.074 0.010 0.064  0.010 0.010 -0.001 

SIZE -0.023++ 0.008+++ -0.031***  7.531 6.626 0.905***  -0.176 0.052 -0.228  -0.176 -0.155 -0.021  -0.155 0.052 -0.207 

PAYOUT -0.423++ 0.224+++ -0.647***  0.038 0.011 0.027***  -0.016 0.002 -0.019  -0.016 -0.005 -0.011  -0.005 0.002 -0.007 

CHANGE_ASSE
T 

0.003 0.011+++ -0.008  0.150 0.163 -0.013  0.000 0.002 -0.001  0.000 0.000 0.000  0.000 0.002 -0.001 

CAPEX -0.016 0.005 -0.022  0.098 0.054 0.043***  -0.002 0.000 -0.002  -0.002 -0.001 -0.001  -0.001 0.000 -0.001 

SGA -0.076 -0.001 -0.075  0.108 0.666 -0.557***  -0.008 0.000 -0.008  -0.008 -0.050 0.042  -0.050 0.000 -0.050 

DEPRECIATION 0.046 0.022 0.024  0.233 0.083 0.150***  0.011 0.002 0.009  0.011 0.004 0.007  0.004 0.002 0.002 

STOCK_PER 
-

0.060+++ 
-0.012+++ -0.048***  0.039 0.040 -0.001  -0.002 0.000 -0.002  -0.002 -0.002 0.000  -0.002 0.000 -0.002 

MARKET_PER 0.049+++ -0.036+++ 0.085***  0.084 0.082 0.001  0.004 -0.003 0.007  0.004 0.004 0.000  0.004 -0.003 0.007 

SPREAD -0.677+ 0.755+++ -1.432***  0.020 0.020 0.000  -0.013 0.015 -0.029  -0.013 -0.014 0.000  -0.014 0.015 -0.029 

INFLATION -1.658 0.867+++ -2.525*  0.021 0.021 0.000  -0.035 0.018 -0.054  -0.035 -0.035 0.000  -0.035 0.018 -0.054 

IND_LEV 0.147 0.225+++ -0.078  0.509 0.176 0.332***  0.075 0.040 0.035  0.075 0.026 0.049  0.026 0.040 -0.014 

IND_GROWTH 0.073 0.004 0.069  1.222 1.598 -0.376***  0.089 0.006 0.083  0.089 0.116 -0.027  0.116 0.006 0.110 

MARKET_PRO 0.021 -0.065+++ 0.086***  0.068 0.068 0.000  0.001 -0.004 0.006  0.001 0.001 0.000  0.001 -0.004 0.006 

GDP -1.147+++ 0.929+++ -2.076***  0.020 0.019 0.001  -0.023 0.018 -0.041  -0.023 -0.022 -0.001  -0.022 0.018 -0.040 

CONSTANT 0.387+++ 0.082+++       0.387 0.082 0.306         

No. of Obs. 1,395 24,903                  

R2 0.130 0.193                  

LEV         0.505 0.248 0.257  0.118 -0.247 0.365  -0.247 0.166 -0.413 

                    

see next page 
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Table B.17: Book leverage decomposition for the enriched model: REITs vs. non-REs (continued) 

Table B.17 continued 

 

Panel B: Decomposition according to Eq. (4) 

 

 Estimated Coefficient  Average Value  Step 1: Total  Step 2: Coefficient-based  Step 3: Value-based 

 REIT Non-RE Diff.  REIT Non-RE Diff.  REIT Non-RE Diff.  REIT 
Counterf. 

Non-RE 
Diff.  

Counterf. 

Non-RE 
Non-RE Diff. 

 1 2 3=1-2  4 5 6=4-5  7=1x4 8=2x5 9=7-8  10=1x4 11=2x4 12=10-11  13=2x4 14=2x5 15=13-14 

TAN 0.124++ 0.051++ 0.073  0.839 0.292 0.547***  0.104 0.015 0.089  0.104 0.043 0.061  0.043 0.015 0.028 

PROFIT (Total)         0.015 -0.004 0.019  0.015 -0.004 0.019  -0.004 -0.004 0.000 

PROFIT 0.577 -0.085+++ 0.661  0.047 0.032 0.016***  0.027 -0.003 0.030  0.027 -0.004 0.031  -0.004 -0.003 -0.001 

PROFIT_SQ -4.352 -0.033+++ -4.320  0.003 0.049 -0.046***  -0.012 -0.002 -0.011  -0.012 0.000 -0.012  0.000 -0.002 0.001 

GROWTH 0.017 -0.001 0.018  1.274 1.984 -0.710***  0.022 -0.002 0.024  0.022 -0.001 0.023  -0.001 -0.002 0.001 

RISK -0.038+++ 
-

0.040+++ 
0.002  -1.965 -0.263 -1.702***  0.074 0.010 0.063  0.074 0.078 -0.004  0.078 0.010 0.067 

SIZE -0.023++ 0.008+++ -0.031***  7.531 6.626 0.905***  -0.176 0.052 -0.228  -0.176 0.059 -0.235  0.059 0.052 0.007 

PAYOUT -0.423++ 0.224+++ -0.647***  0.038 0.011 0.027***  -0.016 0.002 -0.019  -0.016 0.009 -0.025  0.009 0.002 0.006 

CHANGE_ASSET 0.003 0.011+++ -0.008  0.150 0.163 -0.013  0.000 0.002 -0.001  0.000 0.002 -0.001  0.002 0.002 0.000 

CAPEX -0.016 0.005 -0.022  0.098 0.054 0.043***  -0.002 0.000 -0.002  -0.002 0.001 -0.002  0.001 0.000 0.000 

SGA -0.076 -0.001 -0.075  0.108 0.666 -0.557***  -0.008 0.000 -0.008  -0.008 0.000 -0.008  0.000 0.000 0.000 

DEPRECIATION 0.046 0.022 0.024  0.233 0.083 0.150***  0.011 0.002 0.009  0.011 0.005 0.006  0.005 0.002 0.003 
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STOCK_PER 
-

0.060+++ 
-0.012+++ -0.048***  0.039 0.040 -0.001  -0.002 0.000 -0.002  -0.002 0.000 -0.002  0.000 0.000 0.000 

MARKET_PER 0.049+++ -0.036+++ 0.085***  0.084 0.082 0.001  0.004 -0.003 0.007  0.004 -0.003 0.007  -0.003 -0.003 0.000 

SPREAD -0.677+ 0.755+++ -1.432***  0.020 0.020 0.000  -0.013 0.015 -0.029  -0.013 0.015 -0.028  0.015 0.015 0.000 

INFLATION -1.658 0.867+++ -2.525*  0.021 0.021 0.000  -0.035 0.018 -0.054  -0.035 0.018 -0.054  0.018 0.018 0.000 

IND_LEV 0.147 0.225+++ -0.078  0.509 0.176 0.332***  0.075 0.040 0.035  0.075 0.115 -0.040  0.115 0.040 0.075 

IND_GROWTH 0.073 0.004 0.069  1.222 1.598 -0.376***  0.089 0.006 0.083  0.089 0.005 0.084  0.005 0.006 -0.001 

MARKET_PRO 0.021 -0.065+++ 0.086***  0.068 0.068 0.000  0.001 -0.004 0.006  0.001 -0.004 0.006  -0.004 -0.004 0.000 

GDP -1.147+++ 0.929+++ -2.076***  0.020 0.019 0.001  -0.023 0.018 -0.041  -0.023 0.019 -0.042  0.019 0.018 0.001 

CONSTANT 0.387+++ 0.082+++       0.387 0.082 0.306         

No. of Obs. 1,395 24,903                  

R2 0.130 0.193                  

LEV         0.505 0.248 0.257  0.118 0.353 -0.235  0.353 0.166 0.187 

                    

see next page 

                    

Table B.17: Book leverage decomposition for the enriched model: REITs vs. non-REs (continued) 

Table B.17 continued 

 

Panel C: Step 4: Intercept-based  
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Step 4: Intercept-

based 
        

         REIT Non-RE Diff.         

CONSTANT         0.387 0.082 0.306         

                    

The table shows the derivation of the difference in leverage (total debt/total assets) between REITs and non-REs in the enriched model. In Panel A, we 

decompose the leverage difference by introducing a counter-factual REIT according to Eq. (3) and in Panel B, by introducing a counter-factual non-RE 

according to Eq. (4). The intercept-based explanation of step 4 is for all cases in Panel C. Estimated coefficients (Columns 1 and 2) are obtained from models 

corresponding to Models 1 and 2 of Table 3 but based on the extended set of explanatory variables. Average values in Columns 4 and 5 are obtained from 

corresponding statistics for the sample based on the extended set of explanatory variables analogously to Table 2. PROFIT (Total) is the total effect of PROFIT 

and PROFIT_SQ. The definition of variables is presented in Tables 2 and 7. 

+, ++, +++ in Columns 1 and 2 denote that the difference of coefficients from zero is significant at the 10%, 5% and 1% level, respectively. 

∗, ∗∗, ∗∗∗ in Columns 3 and 6 denote that the difference between the REIT sample and the non-RE sample is significant at the 10%, 5% and 1% level, respectively. 

The difference of means is based on a two-sample t-test. 
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Table B.18: Market leverage decomposition for the enriched model: REITs vs. non-REs 

Panel A: Decomposition according to Eq. (3)  

 
Estimated Coefficient  Average Value  Step 1: Total  Step 2: Value-based  Step 3: Coefficient-based 

REIT Non-RE Diff.  REIT Non-RE Diff.  REIT Non-RE Diff.  REIT 
Counterf. 

REIT 
Diff.  

Counterf. 
REIT 

Non-RE Diff. 

 1 2 3=1-2  4 5 6=4-5  7=1x4 8=2x5 9=7-8  10=1x4 11=1x5 12=10-11  13=1x5 14=2x5 15=13-14 

TAN 0.063 0.088+++ -0.025   0.839 0.292 0.547***   0.053 0.026 0.027   0.053 0.018 0.034   0.018 0.026 -0.007 

PROFIT (Total)                 -0.025 -0.004 -0.021   -0.025 0.138 -0.163   0.138 -0.004 0.142 

PROFIT -0.721 -0.068+++ -0.654   0.047 0.032 0.016***   -0.034 -0.002 -0.032   -0.034 -0.023 -0.011   -0.023 -0.002 -0.021 

PROFIT_SQ 3.301 -0.032+++ 3.333   0.003 0.049 -0.046***   0.009 -0.002 0.011   0.009 0.161 -0.152   0.161 -0.002 0.162 

GROWTH -0.133+++ -0.005+++ -0.128***   1.274 1.984 -0.710***   -0.170 -0.010 -0.159   -0.170 -0.264 0.094   -0.264 -0.010 -0.254 

RISK -0.012 -0.022+++ 0.010   -1.965 -0.263 -1.702***   0.024 0.006 0.018   0.024 0.003 0.021   0.003 0.006 -0.003 

SIZE -0.014 0.018+++ -0.032***   7.531 6.626 0.905***   -0.109 0.119 -0.228   -0.109 -0.096 -0.013   -0.096 0.119 -0.215 

PAYOUT -0.291 -0.166+++ -0.125   0.038 0.011 0.027***   -0.011 -0.002 -0.009   -0.011 -0.003 -0.008   -0.003 -0.002 -0.001 

CHANGE_ASSE
T 

-0.005 0.008+++ -0.013   0.150 0.163 -0.013   -0.001 0.001 -0.002   -0.001 -0.001 0.000   -0.001 0.001 -0.002 

CAPEX 0.001 -0.020 0.021   0.098 0.054 0.043***   0.000 -0.001 0.001   0.000 0.000 0.000   0.000 -0.001 0.001 

SGA -0.170+ -0.001 -0.169*   0.108 0.666 -0.557***   -0.018 0.000 -0.018   -0.018 -0.113 0.095   -0.113 0.000 -0.113 

DEPRECIATION -0.188+ 0.011 -0.199*   0.233 0.083 0.150***   -0.044 0.001 -0.045   -0.044 -0.016 -0.028   -0.016 0.001 -0.017 

STOCK_PER -0.082+++ -0.023+++ -0.059   0.039 0.040 -0.001   -0.003 -0.001 -0.002   -0.003 -0.003 0.000   -0.003 -0.001 -0.002 

MARKET_PER 0.048+++ -0.018+++ 0.066***   0.084 0.082 0.001   0.004 -0.001 0.005   0.004 0.004 0.000   0.004 -0.001 0.005 

SPREAD 0.872++ 0.886+++ -0.014   0.020 0.020 0.000   0.017 0.018 -0.001   0.017 0.018 0.000   0.018 0.018 0.000 

INFLATION 4.353+++ 2.477+++ 1.876   0.021 0.021 0.000   0.093 0.053 0.040   0.093 0.092 0.000   0.092 0.053 0.040 

IND_LEV 0.619+++ 0.232+++ 0.388**   0.509 0.176 0.332***   0.315 0.041 0.274   0.315 0.109 0.206   0.109 0.041 0.068 

IND_GROWTH 0.074+ -0.002 0.076*   1.222 1.598 -0.376***   0.091 -0.002 0.093   0.091 0.118 -0.028   0.118 -0.002 0.121 

MARKET_PRO -0.110+++ -0.070+++ -0.040**   0.068 0.068 0.000   -0.007 -0.005 -0.003   -0.007 -0.007 0.000   -0.007 -0.005 -0.003 

GDP -0.031 0.583+++ -0.613   0.020 0.019 0.001   -0.001 0.011 -0.012   -0.001 -0.001 0.000   -0.001 0.011 -0.012 

CONSTANT 0.201 -0.069+++             0.201 -0.069 0.270                 

No. of Obs. 1,395 24,903                  

R2 0.335 0.185                                   

LEV                 0.408 0.179 0.229   0.208 -0.003 0.211   -0.003 0.249 -0.252 

                    

see next page 
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Table B.18: Market leverage decomposition for the enriched model: REITs vs. non-REs (continued) 

Table B.18 continued 

 

Panel B: Decomposition according to Eq. (4) 

 

 Estimated Coefficient  Average Value  Step 1: Total  Step 2: Coefficient-based  Step 3: Value-based 

 REIT Non-RE Diff.  REIT Non-RE Diff.  REIT Non-RE Diff.  REIT 
Counterf. 

Non-RE 
Diff.  

Counterf. 

Non-RE 
Non-RE Diff. 

 1 2 3=1-2  4 5 6=4-5  7=1x4 8=2x5 9=7-8  10=1x4 11=2x4 12=10-11  13=2x4 14=2x5 15=13-14 

TAN 0.063 0.088+++ -0.025   0.839 0.292 0.547***   0.053 0.026 0.027   0.053 0.074 -0.021   0.074 0.026 0.048 

PROFIT (Total)                 -0.025 -0.004 -0.021   -0.025 -0.003 -0.021   -0.003 -0.004 0.000 

PROFIT -0.721 -0.068+++ -0.654   0.047 0.032 0.016***   -0.034 -0.002 -0.032   -0.034 -0.003 -0.031   -0.003 -0.002 -0.001 

PROFIT_SQ 3.301 -0.032+++ 3.333   0.003 0.049 -0.046***   0.009 -0.002 0.011   0.009 0.000 0.009   0.000 -0.002 0.001 

GROWTH -0.133+++ -0.005+++ -0.128***   1.274 1.984 -0.710***   -0.170 -0.010 -0.159   -0.170 -0.007 -0.163   -0.007 -0.010 0.004 

RISK -0.012 -0.022+++ 0.010   -1.965 -0.263 -1.702***   0.024 0.006 0.018   0.024 0.044 -0.020   0.044 0.006 0.038 

SIZE -0.014 0.018+++ -0.032***   7.531 6.626 0.905***   -0.109 0.119 -0.228   -0.109 0.136 -0.244   0.136 0.119 0.016 

PAYOUT -0.291 -0.166+++ -0.125   0.038 0.011 0.027***   -0.011 -0.002 -0.009   -0.011 -0.006 -0.005   -0.006 -0.002 -0.005 

CHANGE_ASSET -0.005 0.008+++ -0.013   0.150 0.163 -0.013   -0.001 0.001 -0.002   -0.001 0.001 -0.002   0.001 0.001 0.000 

CAPEX 0.001 -0.020 0.021   0.098 0.054 0.043***   0.000 -0.001 0.001   0.000 -0.002 0.002   -0.002 -0.001 -0.001 

SGA -0.170+ -0.001 -0.169*   0.108 0.666 -0.557***   -0.018 0.000 -0.018   -0.018 0.000 -0.018   0.000 0.000 0.000 

DEPRECIATION -0.188+ 0.011 -0.199*   0.233 0.083 0.150***   -0.044 0.001 -0.045   -0.044 0.003 -0.046   0.003 0.001 0.002 

STOCK_PER -0.082+++ -0.023+++ -0.059   0.039 0.040 -0.001   -0.003 -0.001 -0.002   -0.003 -0.001 -0.002   -0.001 -0.001 0.000 
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MARKET_PER 0.048+++ -0.018+++ 0.066***   0.084 0.082 0.001   0.004 -0.001 0.005   0.004 -0.001 0.005   -0.001 -0.001 0.000 

SPREAD 0.872++ 0.886+++ -0.014   0.020 0.020 0.000   0.017 0.018 -0.001   0.017 0.018 0.000   0.018 0.018 0.000 

INFLATION 4.353+++ 2.477+++ 1.876   0.021 0.021 0.000   0.093 0.053 0.040   0.093 0.053 0.040   0.053 0.053 0.000 

IND_LEV 0.619+++ 0.232+++ 0.388**   0.509 0.176 0.332***   0.315 0.041 0.274   0.315 0.118 0.197   0.118 0.041 0.077 

IND_GROWTH 0.074+ -0.002 0.076*   1.222 1.598 -0.376***   0.091 -0.002 0.093   0.091 -0.002 0.092   -0.002 -0.002 0.001 

MARKET_PRO -0.110+++ -0.070+++ -0.040**   0.068 0.068 0.000   -0.007 -0.005 -0.003   -0.007 -0.005 -0.003   -0.005 -0.005 0.000 

GDP -0.031 0.583+++ -0.613   0.020 0.019 0.001   -0.001 0.011 -0.012   -0.001 0.012 -0.012   0.012 0.011 0.001 

CONSTANT 0.201 -0.069+++             0.201 -0.069 0.270                 

No. of Obs. 1,395 24,903                  

R2 0.335 0.185                                   

LEV                 0.408 0.180 0.229   0.208 0.430 -0.222   0.430 0.249 0.181 

                    

see next page 

                    

Table B.18: Market leverage decomposition for the enriched model: REITs vs. non-REs (continued) 

Table B.18 continued 

 

Panel C: Step 4: Intercept-based  

                    

         
Step 4: Intercept-

based 
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         REIT Non-RE Diff.         

CONSTANT         0.201 -0.069 0.270         

                    

The table shows the derivation of the difference in market leverage [total debt/(total assets  book value of equity + market value of equity)] between REITs 

and non-REs in the enriched model. In Panel A, we decompose the leverage difference by introducing a counter-factual REIT according to Eq. (3) and in Panel 

B, by introducing a counter-factual non-RE according to Eq. (4). The intercept-based explanation of step 4 is for all cases in Panel C. Estimated coefficients 

(Columns 1 and 2) are obtained from corresponding models analogously to Models 1 and 2 of Table 3 but based on the extended set of explanatory variables 

and market leverage instead of book leverage as dependent variable. Average values in Columns 4 and 5 are obtained from corresponding statistics for the 

sample based on the extended set of explanatory variables analogously to Table 2. PROFIT (Total) is the total effect of PROFIT and PROFIT_SQ. The definition 

of variables is presented in Tables 2 and 7. 

+, ++, +++ in Columns 1 and 2 denote that the difference of coefficients from zero is significant at the 10%, 5% and 1% level, respectively. 

∗, ∗∗, ∗∗∗ in Columns 3 and 6 denote that the difference between the REIT sample and the non-RE sample is significant at the 10%, 5% and 1% level, respectively. 

The difference of means is based on a two-sample t-test. 
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Table B.19: Book leverage decomposition for the enriched model: the matched sample 

Panel A: Decomposition according to Eq. (3)  

 
Estimated Coefficient  Average Value  Step 1: Total  Step 2: Value-based  Step 3: Coefficient-based 

REIT Non-RE Diff.  REIT Non-RE Diff.  REIT Non-RE Diff.  REIT 
Counterf. 

REIT 
Diff.  

Counterf. 
REIT 

Non-RE Diff. 

 1 2 3=1-2  4 5 6=4-5  7=1x4 8=2x5 9=7-8  10=1x4 11=1x5 12=10-11  13=1x5 14=2x5 15=13-14 

TAN 0.277+++ 0.052 0.226   0.750 0.728 0.022**   0.208 0.038 0.170   0.208 0.202 0.006   0.202 0.038 0.164 

PROFIT (Total)               0.018 -0.028 0.046   0.018 0.013 0.004   0.013 -0.028 0.042 

PROFIT 0.575 -0.191 0.766   0.046 0.069 -0.023***   0.026 -0.013 0.040   0.026 0.040 -0.013   0.040 -0.013 0.053 

PROFIT_SQ -2.915 -1.656++ -1.259   0.003 0.009 -0.006***   -0.009 -0.015 0.006   -0.009 -0.026 0.017   -0.026 -0.015 -0.011 

GROWTH -0.009 -0.049 0.040   1.267 1.429 -0.162***   -0.011 -0.070 0.059   -0.011 -0.013 0.001   -0.013 -0.070 0.058 

RISK -0.039++ -0.039++ 0.000   -1.507 -1.640 0.133***   0.059 0.063 -0.005   0.059 0.064 -0.005   0.064 0.063 0.001 

SIZE -0.019 -0.016 -0.003   7.523 7.646 -0.123   -0.147 -0.125 -0.021   -0.147 -0.149 0.002   -0.149 -0.125 -0.024 

PAYOUT -0.226 0.774+ -1.000*   0.040 0.020 0.020***   -0.009 0.015 -0.025   -0.009 -0.005 -0.005   -0.005 0.015 -0.020 

CHANGE_ASSE
T 

0.002 -0.018 0.020   0.134 0.151 -0.017   0.000 -0.003 0.003   0.000 0.000 0.000   0.000 -0.003 0.003 

CAPEX 0.008 0.357+++ -0.349**   0.081 0.112 -0.031***   0.001 0.040 -0.039   0.001 0.001 0.000   0.001 0.040 -0.039 

SGA 0.035 0.041 -0.006   0.126 0.205 -0.079**   0.004 0.008 -0.004   0.004 0.007 -0.003   0.007 0.008 -0.001 

DEPRECIATION -0.045 -0.223 0.178   0.219 0.143 0.076***   -0.010 -0.032 0.022   -0.010 -0.006 -0.003   -0.006 -0.032 0.025 

STOCK_PER -0.046+++ -0.010 -0.036   -0.017 0.061 -0.078***   0.001 -0.001 0.001   0.001 -0.003 0.004   -0.003 -0.001 -0.002 

MARKET_PER 0.046 -0.097++ 0.144**   0.071 0.100 -0.029   0.003 -0.010 0.013   0.003 0.005 -0.001   0.005 -0.010 0.014 

SPREAD -0.108 1.757++ -1.865   0.022 0.020 0.002   -0.002 0.035 -0.038   -0.002 -0.002 0.000   -0.002 0.035 -0.037 

INFLATION -1.351 1.973 -3.325   0.020 0.021 -0.001   -0.027 0.041 -0.068   -0.027 -0.028 0.001   -0.028 0.041 -0.070 

IND_LEV -0.063 0.126 -0.189   0.513 0.277 0.236***   -0.032 0.035 -0.067   -0.032 -0.017 -0.015   -0.017 0.035 -0.052 

IND_GROWTH 0.047 -0.011 0.058   1.206 1.365 -0.159***   0.057 -0.015 0.071   0.057 0.064 -0.007   0.064 -0.015 0.079 

MARKET_PRO 0.001 -0.090++ 0.091   0.067 0.069 -0.002   0.000 -0.006 0.006   0.000 0.000 0.000   0.000 -0.006 0.006 

GDP -0.787 1.825++ -2.612**   0.017 0.020 -0.003   -0.013 0.036 -0.050   -0.013 -0.016 0.002   -0.016 0.036 -0.052 

CONSTANT 0.356 0.385+             0.356 0.385 -0.030                 

No. of Obs. 469 469                                   

R2 0.154 0.276                                   

LEV                 0.454 0.409 0.046   0.099 0.117 -0.018   0.117 0.023 0.094 

                    

see next page 
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Table B.19: Book leverage decomposition for the enriched model: the matched sample (continued) 

Table B.19 continued 

 

Panel B: Decomposition according to Eq. (4) 

 

 Estimated Coefficient  Average Value  Step 1: Total  Step 2: Coefficient-based  Step 3: Value-based 

 REIT Non-RE Diff.  REIT Non-RE Diff.  REIT Non-RE Diff.  REIT 
Counterf. 

Non-RE 
Diff.  

Counterf. 

Non-RE 
Non-RE Diff. 

 1 2 3=1-2  4 5 6=4-5  7=1x4 8=2x5 9=7-8  10=1x4 11=2x4 12=10-11  13=2x4 14=2x5 15=13-14 

TAN 0.277+++ 0.052 0.226   0.750 0.728 0.022**   0.208 0.038 0.170   0.208 0.039 0.169   0.039 0.038 0.001 

PROFIT (Total)               0.018 -0.028 0.046   0.018 -0.014 0.031   -0.014 -0.028 0.014 

PROFIT 0.575 -0.191 0.766   0.046 0.069 -0.023***   0.026 -0.013 0.040   0.026 -0.009 0.035   -0.009 -0.013 0.004 

PROFIT_SQ -2.915 -1.656++ -1.259   0.003 0.009 -0.006***   -0.009 -0.015 0.006   -0.009 -0.005 -0.004   -0.005 -0.015 0.010 

GROWTH -0.009 -0.049 0.040   1.267 1.429 -0.162***   -0.011 -0.070 0.059   -0.011 -0.062 0.051   -0.062 -0.070 0.008 

RISK -0.039++ -0.039++ 0.000   -1.507 -1.640 0.133***   0.059 0.063 -0.005   0.059 0.058 0.001   0.058 0.063 -0.005 

SIZE -0.019 -0.016 -0.003   7.523 7.646 -0.123   -0.147 -0.125 -0.021   -0.147 -0.123 -0.023   -0.123 -0.125 0.002 

PAYOUT -0.226 0.774+ -1.000*   0.040 0.020 0.020***   -0.009 0.015 -0.025   -0.009 0.031 -0.040   0.031 0.015 0.015 

CHANGE_ASSET 0.002 -0.018 0.020   0.134 0.151 -0.017   0.000 -0.003 0.003   0.000 -0.002 0.003   -0.002 -0.003 0.000 

CAPEX 0.008 0.357+++ -0.349**   0.081 0.112 -0.031***   0.001 0.040 -0.039   0.001 0.029 -0.028   0.029 0.040 -0.011 

SGA 0.035 0.041 -0.006   0.126 0.205 -0.079**   0.004 0.008 -0.004   0.004 0.005 -0.001   0.005 0.008 -0.003 

DEPRECIATION -0.045 -0.223 0.178   0.219 0.143 0.076***   -0.010 -0.032 0.022   -0.010 -0.049 0.039   -0.049 -0.032 -0.017 

STOCK_PER -0.046+++ -0.010 -0.036   -0.017 0.061 -0.078***   0.001 -0.001 0.001   0.001 0.000 0.001   0.000 -0.001 0.001 
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MARKET_PER 0.046 -0.097++ 0.144**   0.071 0.100 -0.029   0.003 -0.010 0.013   0.003 -0.007 0.010   -0.007 -0.010 0.003 

SPREAD -0.108 1.757++ -1.865   0.022 0.020 0.002   -0.002 0.035 -0.038   -0.002 0.039 -0.041   0.039 0.035 0.004 

INFLATION -1.351 1.973 -3.325   0.020 0.021 -0.001   -0.027 0.041 -0.068   -0.027 0.039 -0.066   0.039 0.041 -0.002 

IND_LEV -0.063 0.126 -0.189   0.513 0.277 0.236***   -0.032 0.035 -0.067   -0.032 0.065 -0.097   0.065 0.035 0.030 

IND_GROWTH 0.047 -0.011 0.058   1.206 1.365 -0.159***   0.057 -0.015 0.071   0.057 -0.013 0.070   -0.013 -0.015 0.002 

MARKET_PRO 0.001 -0.090++ 0.091   0.067 0.069 -0.002   0.000 -0.006 0.006   0.000 -0.006 0.006   -0.006 -0.006 0.000 

GDP -0.787 1.825++ -2.612**   0.017 0.020 -0.003   -0.013 0.036 -0.050   -0.013 0.031 -0.044   0.031 0.036 -0.005 

CONSTANT 0.356 0.385+             0.356 0.385 -0.030                 

No. of Obs. 469 469                                   

R2 0.154 0.276                                   

LEV                 0.454 0.409 0.046   0.099 0.059 0.039   0.059 0.023 0.036 

                    

see next page 

                    

Table B.19: Book leverage decomposition for the enriched model: the matched sample (continued) 

Table B.19 continued 

 

Panel C: Step 4: Intercept-based  

                    

         
Step 4: Intercept-

based 
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         REIT Non-RE Diff.         

CONSTANT         0.356 0.385 -0.030         

                    

The table shows the derivation of the difference in leverage (total debt/total assets) between REITs and non-REs in the matched sample for the enriched model. 

In Panel A, we decompose the leverage difference by introducing a counter-factual REIT according to Eq. (3) and in Panel B, by introducing a counter-factual 

non-RE according to Eq. (4). The intercept-based explanation of step 4 is for all cases in Panel C. Estimated coefficients (Columns 1 and 2) are obtained from 

corresponding models for the matched sample with the extended set of explanatory variables analogously to Models 1 and 2 of Table 3. Average values in 

Columns 4 and 5 are obtained from corresponding statistics for the matched sample based on the extended set of explanatory variables analogously to Table 

2. PROFIT (Total) is the total effect of PROFIT and PROFIT_SQ. The definition of variables is presented in Tables 2 and 7. 

+, ++, +++ in Columns 1 and 2 denote that the difference of coefficients from zero is significant at the 10%, 5% and 1% level, respectively. 

∗, ∗∗, ∗∗∗ in Columns 3 and 6 denote that the difference between the REIT sample and the non-RE sample is significant at the 10%, 5% and 1% level, respectively. 

The difference of means is based on a two-sample t-test. 
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Table B.20: Market leverage decomposition for the enriched model: the matched sample 

Panel A: Decomposition according to Eq. (3)  

 
Estimated Coefficient  Average Value  Step 1: Total  Step 2: Value-based  Step 3: Coefficient-based 

REIT Non-RE Diff.  REIT Non-RE Diff.  REIT Non-RE Diff.  REIT 
Counterf. 

REIT 
Diff.  

Counterf. 
REIT 

Non-RE Diff. 

 1 2 3=1-2  4 5 6=4-5  7=1x4 8=2x5 9=7-8  10=1x4 11=1x5 12=10-11  13=1x5 14=2x5 15=13-14 

TAN 0.200++ 0.120 0.080   0.750 0.728 0.022**   0.150 0.088 0.063   0.150 0.146 0.004   0.146 0.088 0.058 

PROFIT (Total)               -0.013 -0.018 0.005   -0.013 -0.009 -0.004   -0.009 -0.018 0.009 

PROFIT -0.432 -0.086 -0.346   0.046 0.069 -0.023***   -0.020 -0.006 -0.014   -0.020 -0.030 0.010   -0.030 -0.006 -0.024 

PROFIT_SQ 2.339 -1.329 3.668   0.003 0.009 -0.006***   0.007 -0.012 0.019   0.007 0.021 -0.014   0.021 -0.012 0.033 

GROWTH -0.110+++ -0.079+++ -0.032   1.267 1.429 -0.162***   -0.140 -0.112 -0.027   -0.140 -0.157 0.018   -0.157 -0.112 -0.045 

RISK -0.003 -0.032++ 0.029   -1.507 -1.640 0.133**   0.005 0.053 -0.048   0.005 0.005 0.000   0.005 0.053 -0.047 

SIZE -0.005 0.008 -0.013   7.523 7.646 -0.123   -0.037 0.061 -0.098   -0.037 -0.038 0.001   -0.038 0.061 -0.099 

PAYOUT -0.211 -0.374 0.163   0.040 0.020 0.020***   -0.008 -0.007 -0.001   -0.008 -0.004 -0.004   -0.004 -0.007 0.003 

CHANGE_ASSE
T 

0.007 0.005 0.001   0.134 0.151 -0.017   0.001 0.001 0.000   0.001 0.001 0.000   0.001 0.001 0.000 

CAPEX 0.003 0.132 -0.129   0.081 0.112 -0.031***   0.000 0.015 -0.015   0.000 0.000 0.000   0.000 0.015 -0.014 

SGA -0.037 0.041 -0.078   0.126 0.205 -0.079**   -0.005 0.008 -0.013   -0.005 -0.008 0.003   -0.008 0.008 -0.016 

DEPRECIATION 
-

0.400+++ 
-0.220 -0.180   0.219 0.143 0.076***   -0.088 -0.032 -0.056   -0.088 -0.057 -0.030   -0.057 -0.032 -0.026 

STOCK_PER -0.072+++ -0.026 -0.045*   -0.017 0.061 -0.078***   0.001 -0.002 0.003   0.001 -0.004 0.006   -0.004 -0.002 -0.003 

MARKET_PER 0.023 -0.089++ 0.112*   0.071 0.100 -0.029   0.002 -0.009 0.011   0.002 0.002 -0.001   0.002 -0.009 0.011 

SPREAD 1.111 1.779++ -0.668   0.022 0.020 0.002   0.024 0.036 -0.011   0.024 0.022 0.002   0.022 0.036 -0.013 

INFLATION 2.626 4.080 -1.454   0.020 0.021 -0.001   0.053 0.086 -0.033   0.053 0.055 -0.003   0.055 0.086 -0.031 

IND_LEV 0.603++ 0.245 0.357   0.513 0.277 0.236***   0.309 0.068 0.241   0.309 0.167 0.142   0.167 0.068 0.099 

IND_GROWTH 0.041 0.011 0.030   1.206 1.365 -0.159***   0.050 0.015 0.035   0.050 0.057 -0.007   0.057 0.015 0.041 

MARKET_PRO -0.160+++ -0.097+++ -0.063   0.067 0.069 -0.002   -0.011 -0.007 -0.004   -0.011 -0.011 0.000   -0.011 -0.007 -0.004 

GDP 1.350 1.243+ 0.107   0.017 0.020 -0.003   0.023 0.025 -0.002   0.023 0.027 -0.004   0.027 0.025 0.002 

CONSTANT 0.059 0.060             0.059 0.060 0.000                 

No. of Obs. 469 469                                   

R2 0.312 0.376                                   

                                       

LEV                 0.376 0.328 0.048   0.317 0.194 0.123   0.194 0.268 -0.074 

                    

see next page 

                    



29 

 

Table B.20: Market leverage decomposition for the enriched model: the matched sample (continued) 

Table B.20 continued 

 

Panel B: Decomposition according to Eq. (4) 

 

 Estimated Coefficient  Average Value  Step 1: Total  Step 2: Coefficient-based  Step 3: Value-based 

 REIT Non-RE Diff.  REIT Non-RE Diff.  REIT Non-RE Diff.  REIT 
Counterf. 

Non-RE 
Diff.  

Counterf. 

Non-RE 
Non-RE Diff. 

 1 2 3=1-2  4 5 6=4-5  7=1x4 8=2x5 9=7-8  10=1x4 11=2x4 12=10-11  13=2x4 14=2x5 15=13-14 

TAN 0.200++ 0.120 0.080   0.750 0.728 0.022**   0.150 0.088 0.063   0.150 0.090 0.060   0.090 0.088 0.003 

PROFIT (Total)               -0.013 -0.018 0.005   -0.013 -0.008 -0.005   -0.008 -0.018 0.010 

PROFIT -0.432 -0.086 -0.346   0.046 0.069 -0.023***   -0.020 -0.006 -0.014   -0.020 -0.004 -0.016   -0.004 -0.006 0.002 

PROFIT_SQ 2.339 -1.329 3.668   0.003 0.009 -0.006***   0.007 -0.012 0.019   0.007 -0.004 0.011   -0.004 -0.012 0.008 

GROWTH -0.110+++ -0.079+++ -0.032   1.267 1.429 -0.162***   -0.140 -0.112 -0.027   -0.140 -0.100 -0.040   -0.100 -0.112 0.013 

RISK -0.003 -0.032++ 0.029   -1.507 -1.640 0.133**   0.005 0.053 -0.048   0.005 0.048 -0.043   0.048 0.053 -0.004 

SIZE -0.005 0.008 -0.013   7.523 7.646 -0.123   -0.037 0.061 -0.098   -0.037 0.060 -0.097   0.060 0.061 -0.001 

PAYOUT -0.211 -0.374 0.163   0.040 0.020 0.020***   -0.008 -0.007 -0.001   -0.008 -0.015 0.007   -0.015 -0.007 -0.007 

CHANGE_ASSET 0.007 0.005 0.001   0.134 0.151 -0.017   0.001 0.001 0.000   0.001 0.001 0.000   0.001 0.001 0.000 

CAPEX 0.003 0.132 -0.129   0.081 0.112 -0.031***   0.000 0.015 -0.015   0.000 0.011 -0.010   0.011 0.015 -0.004 

SGA -0.037 0.041 -0.078   0.126 0.205 -0.079**   -0.005 0.008 -0.013   -0.005 0.005 -0.010   0.005 0.008 -0.003 

DEPRECIATION 
-

0.400+++ 
-0.220 -0.180   0.219 0.143 0.076***   -0.088 -0.032 -0.056   -0.088 -0.048 -0.039   -0.048 -0.032 -0.017 

STOCK_PER -0.072+++ -0.026 -0.045*   -0.017 0.061 -0.078***   0.001 -0.002 0.003   0.001 0.000 0.001   0.000 -0.002 0.002 
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MARKET_PER 0.023 -0.089++ 0.112*   0.071 0.100 -0.029   0.002 -0.009 0.011   0.002 -0.006 0.008   -0.006 -0.009 0.003 

SPREAD 1.111 1.779++ -0.668   0.022 0.020 0.002   0.024 0.036 -0.011   0.024 0.039 -0.015   0.039 0.036 0.004 

INFLATION 2.626 4.080 -1.454   0.020 0.021 -0.001   0.053 0.086 -0.033   0.053 0.082 -0.029   0.082 0.086 -0.004 

IND_LEV 0.603++ 0.245 0.357   0.513 0.277 0.236***   0.309 0.068 0.241   0.309 0.126 0.183   0.126 0.068 0.058 

IND_GROWTH 0.041 0.011 0.030   1.206 1.365 -0.159***   0.050 0.015 0.035   0.050 0.014 0.036   0.014 0.015 -0.002 

MARKET_PRO -0.160+++ -0.097+++ -0.063   0.067 0.069 -0.002   -0.011 -0.007 -0.004   -0.011 -0.006 -0.004   -0.006 -0.007 0.000 

GDP 1.350 1.243+ 0.107   0.017 0.020 -0.003   0.023 0.025 -0.002   0.023 0.021 0.002   0.021 0.025 -0.004 

CONSTANT 0.059 0.060             0.059 0.060 0.000                 

No. of Obs. 469 469                                   

R2 0.312 0.376                                   

LEV                 0.376 0.328 0.048   0.317 0.314 0.004   0.314 0.268 0.045 

                    

see next page 

                    

Table B.20: Market leverage decomposition for the enriched model: the matched sample (continued) 

Table B.20 continued 

 

Panel C: Step 4: Intercept-based  

                    

         
Step 4: Intercept-

based 
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         REIT Non-RE Diff.         

CONSTANT         0.059 0.060 0.000         

                    

The table shows the derivation of the difference in market leverage [total debt/(total assets – book value of equity + market value of equity)] between REITs 

and non-REs in the matched sample for the enriched model. In Panel A, we decompose the market leverage difference by introducing a counter-factual REIT 

according to Eq. (3) and in Panel B, by introducing a counter-factual non-RE according to Eq. (4). The intercept-based explanation of step 4 is for all cases in 

Panel C. Estimated coefficients (Columns 1 and 2) are obtained from corresponding models analogously to Models 1 and 2 of Table 3 but based on the extended 

set of explanatory variables and market leverage instead of book leverage as dependent variable. Average values in Columns 4 and 5 are obtained from 

corresponding statistics for the matched sample based on the extended set of explanatory variables analogously to Table 2. PROFIT (Total) is the total effect 

of PROFIT and PROFIT_SQ. The definition of variables is presented in Tables 2 and 7. 

+, ++, +++ in Columns 1 and 2 denote that the difference of coefficients from zero is significant at the 10%, 5% and 1% level, respectively. 

∗, ∗∗, ∗∗∗ in Columns 3 and 6 denote that the difference between the REIT sample and the non-RE sample is significant at the 10%, 5% and 1% level, respectively. 

The difference of means is based on a two-sample t-test. 
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Table B.21: Book leverage decomposition for Eq. (4): THEs vs. non-THEs 

Panel A: Decomposition according to Eq. (4)  

 
Estimated Coefficient  Average Value  Step 1: Total  Step 2: Coefficient-based  Step 3: Value-based 

THE Non-THE Diff.  THE 
Non-
THE 

Diff.  THE 
Non-
THE 

Diff.  THE 
Counterf. 
Non-THE 

Diff.  
Counterf. 
Non-THE 

Non-
THE 

Diff. 

 1 2 3=1-2  4 5 6=4-5  7=1x4 8=2x5 9=7-8  10=1x4 11=2x4 12=10-11  13=2x4 14=2x5 15=13-14 

TAN 0.090 0.099+++ -0.009  0.135 0.350 -0.215***  0.012 0.034 -0.022  0.012 0.013 -0.001  0.013 0.034 -0.021 

PROFIT 
(Total) 

        0.001 -0.003 0.004  0.001 0.000 0.001  0.000 -0.003 0.003 

 PROFIT -0.053+++ -0.105+++ 0.052**  -0.047 -0.026 -0.021***  0.002 0.003 0.000  0.002 0.005 -0.002  0.005 0.003 0.002 

 PROFIT_SQ -0.009 -0.035+++ 0.026*  0.134 0.157 -0.023** 
 

-0.001 -0.005 0.004  -0.001 -0.005 0.003  -0.005 -0.005 0.001 

GROWTH -0.001 -0.002 0.000  2.625 2.322 0.303***  -0.003 -0.004 0.001  -0.003 -0.004 0.001  -0.004 -0.004 0.000 

RISK -0.038+++ -0.044+++ 0.006**  0.549 -0.587 1.136***  -0.021 0.026 -0.047  -0.021 -0.024 0.003  -0.024 0.026 -0.050 

SIZE 0.010 0.004+ 0.006  5.457 6.184 -0.727***  0.055 0.027 0.028  0.055 0.024 0.031  0.024 0.027 -0.003 

PAYOUT 0.203 0.159++ 0.043  0.007 0.014 -0.008***  0.001 0.002 -0.001  0.001 0.001 0.000  0.001 0.002 -0.001 

CONSTANT 0.127+++ 0.207+++       0.127 0.207 -0.080         

No. of Obs. 4,806 24,072                  

R2 0.187 0.160                  

LEV         0.173 0.290 -0.117  0.046 0.010 0.036  0.010 0.083 -0.073 

                    

         
Panel B:  

Step 4: Intercept-
based 

        

         THE 
Non-
THE 

Diff.         

CONSTANT         0.127 0.207 -0.080         

                    
The table shows the derivation of the difference in leverage (total debt/total assets) between THEs and non-THEs. In Panel A, we decompose the leverage difference by introducing a counter-
factual non-THE according to Eq. (4). The intercept-based explanation of step 4 is in Panel B. Estimated coefficients (Columns 1 and 2) are obtained from Models 1 and 2 of Table 3. Average 
values (Columns 4 and 5) are obtained from Table 2. PROFIT (Total) is the total effect of PROFIT and PROFIT_SQ. The definition of variables is presented in Table 2. 
+, ++, +++ in Columns 1 and 2 denote that the difference of coefficients from zero is significant at the 10%, 5% and 1% level, respectively. 
∗, ∗∗, ∗∗∗ in Columns 3 and 6 denote that the difference between the THE sample and the non-THE sample is significant at the 10%, 5% and 1% level, respectively. Difference of means is based 
on a two-sample t-test. 
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Table B.22: Book leverage decomposition for Eq. (4): THEs vs. non-THEs (matched sample) 

Panel A: Decomposition according to Eq. (4)  

 
Estimated Coefficient  Average Value  Step 1: Total  Step 2: Coefficient-based  Step 3: Value-based 

THE Non-THE Diff.  THE 
Non-
THE 

Diff.  THE 
Non-
THE 

Diff.  THE 
Counterf. 
Non-THE 

Diff.  
Counterf. 
Non-THE 

Non-
THE 

Diff. 

 1 2 3=1-2  4 5 6=4-5  7=1x4 8=2x5 9=7-8  10=1x4 11=2x4 12=10-11  13=2x4 14=2x5 15=13-14 

TAN 0.123+++ 0.012 0.111  0.166 0.178 -0.012***  0.020 0.002 0.018   0.020 0.002 0.018  0.002 0.002 0.000 

PROFIT 
(Total) 

        -0.001 -0.004 0.003  -0.001 -0.001 0.001  -0.001 -0.004 0.002 

 PROFIT -0.040+ -0.091+++ 0.051*  -0.010 0.008 -0.018***  0.000 -0.001 0.001  0.000 0.001 0.000  0.001 -0.001 0.002 

 PROFIT_SQ -0.017+ -0.0351+++ 0.018  0.065 0.083 0.018** 
 

-0.001 -0.003 0.002  -0.001 -0.002 0.001  -0.002 -0.003 0.001 

GROWTH -0.003+ 0.001 -0.003  2.174 2.151 0.023  -0.006 0.001 -0.007  -0.006 0.001 -0.007  0.001 0.001 0.000 

RISK -0.041+++ -0.039+++ -0.002  0.271 -0.048 0.319***  -0.011 0.002 -0.013  -0.011 -0.011 -0.001  -0.011 0.002 -0.012 

SIZE 0.009 0.007++ 0.001  6.029 6.392 -0.364***  0.054 0.047 0.006  0.054 0.045 0.009  0.045 0.047 -0.003 

PAYOUT 0.353+ 0.062 0.291  0.005 0.009 -0.004***  0.002 0.001 0.001  0.002 0.000 0.002  0.000 0.001 0.000 

CONSTANT 0.134+++ 0.182+++       0.134 0.182 -0.049         

No. of Obs. 3,548 7,065                  

R2 0.200 0.162                  

LEV         0.192 0.232 -0.040  0.058 0.036 0.022  0.036 0.050 -0.013 

                    

         
Panel B:  

Step 4: Intercept-
based 

        

         THE 
Non-
THE 

Diff.         

CONSTANT         0.134 0.182 -0.049         

                    
The table shows the derivation of the difference in leverage (total debt/total assets) between THEs and non-THEs. In Panel A, we decompose the leverage difference by introducing a counter-
factual non-THE according to Eq. (4). The intercept-based explanation of step 4 is in Panel B. Estimated coefficients (Columns 1 and 2) are obtained from Models 1 and 2 of Table 3. Average 
values (Columns 4 and 5) are obtained from Table 2. PROFIT (Total) is the total effect of PROFIT and PROFIT_SQ. The definition of variables is presented in Table 2. 
+, ++, +++ in Columns 1 and 2 denote that the difference of coefficients from zero is significant at the 10%, 5% and 1% level, respectively. 
∗, ∗∗, ∗∗∗ in Columns 3 and 6 denote that the difference between the THE sample and the non-THE sample is significant at the 10%, 5% and 1% level, respectively. Difference of means is based 
on a two-sample t-test. 

 


