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Abstract
Asset and debt management are two essential managerial tasks in any firm. The tra‑
ditional view holds that asset management is the primary driver of real estate invest‑
ment trust (REIT) returns for the following reasons: (1) interest tax shields are not 
a source of incremental value for REITs and (2) the plain tangibility of real estate 
assets helps to diminish the financial distress costs of REITs. This paper exam‑
ines empirically whether debt management also matters for the operating returns 
(i.e., ROA, ROE, ΔROA or ΔROE) of a portfolio of REITs. Both applying a novel 
dynamic decomposition method to ΔROA or ΔROE and also defining ROA and 
ROE under the net income and the funds from operations metrics guide the empiri‑
cal approach of this paper. Our findings show that the effects of debt management on 
REITs’ operating profitability cannot be ruled out. However, the direction of these 
effects appears to be opposite to that of asset management. These results call for 
renewed and further investigations into the optimal capital structure questions for 
REITs.
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Introduction

Asset and debt management are two essential managerial tasks in any firm. 
Whether managers can create incremental value through debt management prac‑
tices has been a long-standing and one of the most debated topics in Finance. 
Modigliani and Miller (MM) (1958) demonstrate in their path-breaking paper 
that, under a set of highly restrictive assumptions, including the absence of cor‑
porate taxes, and when the no-arbitrage condition is invoked, debt management 
alone is not capable of creating any incremental value. They attribute value crea‑
tion solely on asset management in this tightly defined economic environment. 
The ensuing rich literature has offered various ways, through mainly relaxing the 
restrictive assumptions, by which debt management can add incremental firm 
value. A crucial source of incremental value from debt financing stems from the 
tax deductibility of interest expense in a more realistic world with taxation of 
corporate profits (MM, 1963; Graham, 2000; Graham and Harvey, 2001). Parsons 
and Titman (2008) and Graham and Leary (2011) cover the pertinent literature. 
Building on these contributions, especially those by MM (1958, 1963), Myers 
(1974) formulates the Adjusted Present Value (APV) method, which prescribes 
a two-stage decision-making process for the levered asset valuations or capital 
budgeting projects: find (i) the value of the proposed project as if it were an all-
equity financed project (i.e., pure asset management value) and (ii) all incremen‑
tal value(s) from debt financing effects and add them to that in (i). This method 
reveals remarkably that a proposed project that may be rejected under all-equity 
financing can become acceptable once incremental values from debt financing 
effects are added to the value arrived under all-equity financing.

Given this background, we study empirically whether debt management mat‑
ters for REIT returns. REITs provide at least three unique angles in exploring this 
question. First, the legal framework that defines REITs exempts them from paying 
corporate taxes for as long as they pay the minimum of a legally binding percent‑
age of their cash flows in dividends. Thus, samples of REITs embrace naturally 
MM’s (1958) crucial assumption of “no taxes” (see Howe and Shilling, 1988). 
The no-taxes status suggests that asset management may be the only determinant 
of REITs’ returns. Second, lessened default risk and financial distress costs, aris‑
ing from asset tangibility, make Equity REITs’1 access to debt markets better and 
easier (Glover, 2016; Reindl et al., 2017; among others). This comparative advan‑
tage may motivate REIT managers to take debt management for granted. In spite 
of the industry’s observed large appetite for using debt financing, financial dis‑
tress does not appear to be a factor for debt management to affect REIT returns. 
Thus, the static trade-off theory of capital structure exempts REITs from its cov‑
erage. Third, REITs are, at least in theory, a pass-through investment vehicle that 
routinely use a lot of long-term leverage. These characteristics, combined with 
reliable data availability, uniquely permit the separation of the asset- and debt-
management functions. In our view, no other pass-through investment vehicle can 

1  While Equity REITs own and operate income-producing properties, Mortgage REITs invest in mort‑
gages and mortgage related securities.
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offer an insight into this separation. Mutual funds offer rich data, but they do not 
use significant leverage. Hedge funds, some private equity funds, some CDOs, 
and some CDSs use leverage, but they offer little or no public data.2 Thus, study‑
ing REITs permits us to address a question fundamental to both Finance and Real 
Estate.

Three ingredients shape our empirical approach. First, we take a portfolio (or 
industry) approach and focus initially on the return on assets (ROA) and the return 
on equity (ROE) of the portfolio. While ROA is mainly a measure of asset manage‑
ment, ROE is an amalgam measure of both asset management and debt management. 
The annually-constructed value-weighted portfolio comprises of a sample of listed 
U.S. Equity REITs between 1989 and 2015. By comparing the magnitude and sig‑
nificance levels of the coefficient estimates for the portfolio’s ROA, ROE, change in 
ROA (ΔROA) or change in ROE (ΔROE) in our models, we are able to infer whether 
REITs’ debt management policies matter to their operating profitability. Second, Ben‑
net’s (1920) dynamic decomposition method helps us to explore this question further 
and from a relatively novel perspective. This method separates the portfolio’s ΔROA 
or ΔROE, between time (t-1) and (t), into those that originate from (i) improved prof‑
itability of surviving individual REITs (the “within” effect), (ii) shifts of resources 
from less to more profitable surviving REITs (the “between or reallocation” effect), 
(iii) entries of REITs (the “entry” effect), and (iv) exits of REITs (the “exit” effect), 
respectively. Given that mismanagement or ineffective debt management may be the 
sources of exits and that the entrants may face some initial constraints in accessing 
the debt markets, empirical results, especially on the Bennet effects of the survi‑
vors, should add some depth to the results from the first set of estimations. Third, the 
recent literature on REITs debates comparatively the benefits and pitfalls of using 
net income (NI) or funds from operations (FFO). While emerging evidence favors 
the use of FFO,3 this debate is still evolving and currently missing evidence at the 
portfolio level. We define ROA and ROE in terms of both NI and FFO and study their 
differential effects on the empirical results. Certainly, the addition, among others, of 
depreciation expense at time t to a REIT’s NI(t) in measuring its FFO(t) relates to the 
management of depreciation expenses and hence asset management.4

The two-stage structure of Myers’ (1974) APV model prescribes some empiri‑
cally testable relations. The first set of time-series estimations examines the rela‑
tion between the current and own lagged values across each of these four profit‑
ability measures: ROA, ROE, ΔROA, and ΔROE. Any statistical significance of the 
coefficient estimates of the own lags and their magnitudes could reveal whether the 
observed significance relates to the sample firms’ asset- or debt-management poli‑
cies or both.

2  We thank an anonymous referee for this excellent point.
3  The National Association of Real Estate Investment Trusts (NAREIT) in the United States for a long 
time and REALPAC in Canada in recent years have promoted the use of FFO.
4  Other FFO adjustments, such as including a REIT’s interest in unconsolidated partnerships and joint 
ventures, and adding back interest expense on convertible debt (some REITs treat convertible debt as 
equity), also suggest that FFO might be a more comprenhensive performance measure to asset manage‑
ment policies.
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The second set of time-series estimations supplements the initial analyses by 
replacing the own-lags above with the lags of the Bennet effects in the estimation 
models. To our knowledge, examining financial data, by focusing on the Bennet 
effects that make up the temporal change in a profitability measure, is new in the 
literature. If the first set of estimations above detects statistical significance, then this 
supplementary extension can reveal which Bennet effect(s) may be the source(s) of 
the initially observed significance in the own lags. These additional estimations are 
useful in at least two ways. First, findings of lack of significance in the first set of 
analyses and then of significance in the second set would suggest that some signifi‑
cant underlying relations either stay invisible or wash out in the first set of estima‑
tions. Second, an understanding of the source(s) of significant relation(s) between 
any of the dependent variables and the lagged Bennet effects should be useful to the 
(i) REIT managers in managing their assets and debt contracts, (ii) investors in their 
investment or portfolio rebalancing decisions, and (iii) policy-makers in dispensing 
their oversight duties of this sufficiently regulated sector.

Our main findings indicate that the sample Equity REITs’ asset management poli‑
cies, as expected, exert considerably more influence than debt management policies 
on REITs’ operating returns, and that debt management still surfaces as a source of 
incremental value, pulling down the positive value created by asset management. This 
result is consistent with the observation that some pressure factors, which are to moti‑
vate managers for better and more intense debt management, are missing in REITs’ 
environment. Further, the Bennet “within” effect dominates other Bennet effects in our 
analyses; the use of the FFO measure, along with the “within” effect, helps to identify 
asset management’s more pronounced role in generating REITs’ operating profits; and 
the FFO results differ from their NI measure counterparts even at the portfolio level.

This paper unfolds as follows. The following two sections (i) provide a literature 
review and develop hypotheses, and (ii) introduce the Bennet dynamic decomposi‑
tion, leaving its details to an appendix. The next two discuss (i) the data and the 
sample, and (ii) specify the empirical models and report the findings. The final sec‑
tion concludes the paper and offers ideas on how to apply the Bennet decomposition 
to some other financial data.

Literature Review and Development of Hypothesis

This section covers the pertinent literature on asset management and debt man‑
agement and the NI and FFO measures and postulates some empirically testable 
hypotheses. The Bennet decomposition is deferred to Section 3; it requires algebraic 
formulations and their explanations.

Firms produce their profits by managing their portfolios of assets and liabilities. A 
literature search does not generate any published papers on how asset- or debt-man‑
agement policies may affect either stock returns or operating profitability in the REIT 
industry. A few papers consider REITs’ firm-level operating performance. Harrison 
et al. (2011) report that enhanced liquidity strongly associates with better firm-level 
operating performance. Ghosh et  al. (2013) find improvements in industry-adjusted 
operating performance prior to a seasoned equity offering and declines in operating 
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cash-flow measures after the offering. They attribute this mean reverting behavior to 
asymmetric information. Huang et al. (2009) find that operating performance of REITs 
peak at the announcement year and decline in the years that follow the announce‑
ment and that post-buyback operating performance is stronger than its pre-buyback 
counterpart. Xu and Ooi (2018) consider whether the growth of REITs over the last 
two decades relates to the existence of scale economies. They find that large REITs 
with more free cash flows have a higher propensity to engage in bad growth activities. 
Beracha et al. (2019) show empirically that (i) operational performance (i.e., ROA and 
ROE) negatively associates with previous-year operational efficiency (i.e., the ratio of 
operational expenses to revenue) suggesting that more efficient REITs generate better 
operating results, (ii) more efficient REITs have lower levels of credit risk and total 
risk, and (iii) operational efficiency partially explains the cross-sectional stock return 
of REITs. While Beracha et al. (2019) focus on ROA and ROE, they do not pursue the 
asset and debt management implications of these measures.

Myers’ (1974) APV method is helpul in developing empirically testable rela‑
tions. So, a brief coverage of its structure should be useful here. The APV method 
is one of at least three approaches to asset valuation or capital budgeting problems 
under debt financing and maximizes total assets. To start, consider a project or asset 
financed under 100% equity financing. That is,

where NPVAE indicates, in a capital budgeting context, the net present value of the 
all-equity financed project or firm. Pure asset management (i.e., that without any 
interference from debt financing) is the sole driver of this equation. Now consider 
the same project’s valuation under debt financing. Incremental values from debt 
financing effects enter into Equ. (1.a). That is,

where NPVF indicates all incremental values that can originate from debt financing. 
The NPVF may be a sum of a series of value calculations that can originate from 
debt financing.5

Following MM (1958) and Myers (1974), REITs’ exemption from corporate 
taxes leads to the prediction that debt management is either not relevant or less rel‑
evant than asset management. This prediction receives support from the view that 
financial distress costs may be a less important leverage consideration for REIT 
managers. Commercial real estate assets in REITs’ portfolios are visible and serve 
as collateral in their borrowing deals. Thus, asset tangibility is readily available for 
REITs, giving the managers a venue to relax on financial distress and its costs and 
ultimately on debt management. Industry observers’ views concur with the predic‑
tion that asset management is the main driver of REITs’ returns.

(1.a)APV = NPVAE

(1.b)APV = NPVAE + NPVF

5  Inselbag and Kaufold (1989) provide an excellent demonstration of the APV method with a numeri‑
cally driven example of a leveraged corporate buyout. The Flow-to-Equity (FTE) and the Weighted Aver‑
age Cost of Capital methods are the altenatives to the APV method. For capital budgeting or asset valua‑
tion problems without cash flow related complications, all three methods provide the same result.
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Meanwhile, intensity of debt is one of the key observed characteristics of the 
REIT industry. Thus, other debt management effects, such as those arising from 
agency problems (see, e.g., Jensen and Meckling, 1976), asymmetric information 
(see, e.g., Myers and Majluf, 1984), labor market dynamics (see Berk et al., 2010; 
Chemmanur et al., 2013; Kim, 2020; Matsa, 2010, among others), and/or product/
input market interactions (see, e.g., Brander and Lewis, 1986), make REITs’ debt 
management relevant, potentially as relevant as their asset management. Which of 
the two management tasks dominates the other and whether debt management adds 
any incremental value are empirical matters and also the focus of this paper.

The literature on REITs debates the use of NI versus FFO. The FFO measure has 
received increasing research attention (Bhattacharya et  al. 2003; Lougee and Mar‑
quardt, 2004; Ben-Shahar et al. 2011). Further, a NAREIT (2018) report points out 
that “FFO has gained wide acceptance by REITs and investors.” NAREIT has cham‑
pioned the use of the FFO metric since the 1990s so as to provide a more informa‑
tive measurement of REITs’ operating performance. Earlier studies find evidence that 
analysts and investors value FFO information (e.g., Ben-Shahar et  al., 2011; Fields 
et al., 1998; Vincent, 1999). Feng et al. (2020) provide evidence that both NI and FFO 
contain valuable information for investors and that a possible intentional inclusion 
and/or omission of, “good” vs. “bad” news, respectively, in FFO may occur and that 
FFO adjustments relate to CEOs’ involvement in hiding subpar performance. So, there 
appears to exist a growing consensus in the recent literature that the FFO metric pro‑
vides additional valuable information to the NI metric for firm-level analyses. To our 
knowledge, whether FFO does so at an aggregated level (i.e., portfolio- or industry-
level) remains an open question. Further, definition of the FFO puts more emphasis on 
asset management than debt management since management of depreciation expenses 
is an asset management topic. Hence, we argue that FFO is a more comprehensive 
measure (relative to NI) in studying REITs’ asset management policies.

Counterarguments also exist against the adoption of FFO. The FFO measure is not 
audited, is voluntarily reported, and is not prepared according to the Generally Accepted 
Accounting Principles (GAAP) (see, Vincent, 1999). Thus, self-selection bias may be 
present in FFO since managers may engage in cherry-picking of financial items in cal‑
culating and reporting FFO and making accounting assumptions in estimating some of 
the recurring, non-cash revenues and expenses. Measurement errors of these items raise 
concerns about likely enhancements in the levels of noise in the FFO measure.

Given this discussion,6 studying whether measuring profitability in terms of FFO, 
instead of the conventional NI, affects REITs’ profitability constitutes another con‑
tribution of our paper. Further, we address carefully the selection bias in the data.

6  Previous research also reports mixed evidence. For example, Graham and Knight (2000) find evidence 
that FFO has higher incremental information content than NI. Fields et al. (1998) find that, while FFO is 
better in predicting one-year-ahead FFO and cash flows from operations (CFO), NI is better in predicting 
contemporaneous stock prices and one-year-ahead NI. Gore and Stott (1998) find that FFO is, in fact, 
more closely associated with stock returns than NI and that NI predicts dividends better than FFO does. 
Meanwhile, Ben-Shahar et al. (2011) report counter evidence that FFO explains better REITs’ dividend 
policy than NI. Vincent (1999) reports that all four measures - FFO, earnings-per-share (EPS), CFO, and 
earnings-before-interest-tax-depreciation-and-amortization (EBITDA) - are associated with stock returns, 
but their statistical significance depends on the model specifications.
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Portfolio Profitability Metrics and the Bennet Dynamic 
Decomposition

Applying Bennet’s (1920) dynamic decomposition to the annual change of a 
portfolio’s profitability captures four effects (or components): (i) improved prof‑
itability of individual REITs (the “within” effect), (ii) shifts of resources from 
less to more profitable REITs (the “between or reallocation” effect), (iii) entries 
of more profitable REITs (the “entry” effect), and (iv) exits and conversions of 
less profitable REITs (the “exit and conversion” effect).7 The sum of these effects 
equals the annual change in the portfolio’s profitability. We apply separately this 
decomposition to the annual changes in the sample portfolio’s ROA and ROE and 
also define each measure by either annual net income (NI) or annual funds from 
operations (FFO). To our knowledge, bringing the Bennet decomposition effects 
that make up the temporal change in a profitability measure between (t-1) and (t) 
is new in the literature.

Since we apply the Bennet dynamic decomposition to a sample portfolio of U.S. 
Equity REITs, our derivation of the various dynamic decompositions employs the 
sample portfolio’s ROE as an illustration. At time t, the ROE (Rt) equals net income 
(NIt) divided by total equity (Et). That is,

where NIt =
∑nt

i=1
NIi,t,Et =

∑nt
i=1

Ei,t, and nt is the number of REITs in the portfolio. 
After substitution and rearrangement, we get

where ri, t equals the ratio of net income to equity for REIT i in period t and θi, t 
equals the i-th REIT’s share of equity in the portfolio. We want to decompose the 
change in the portfolio ROE into the “within,” “between,” “entry,” and “exit and 
conversion (‘exit’ for short from now on)” effects. The change in the portfolio ROE, 
Rt, equals the following:

An appendix provides the details of the derivation that leads to the four compo‑
nents of the Bennet dynamic decomposition:

(2)Rt =
NIt

Et

(3)Rt =
∑nt

i=1
ri,t�i,t,

(4)ΔRt = Rt − Rt−1 =
∑nt

i=1
ri,t�i,t −

∑nt−1

i=1
ri,t−1�i,t−1.

(5)
ΔRt =

∑n
stay

t∕t−1

i=1
ri,Δt�i +

∑n
stay

t∕t−1

i=1

(

ri − R

)

�i,Δt +
∑nenter

t

i=1

(

ri,t − R

)

�i,t −
∑nexit

t−1

i=1

(

ri,t−1 − R

)

�i,t−1.

7  Note that the reverse effect could occur. That is, we could see worsened profitability of individual 
REITs (“within” effect), shifts of resources from more to less profitable REITs (“between” effect), entries 
of less profitable REITs (“entry” effect), and exits of more profitable REITs (“exit and conversion” 
effect) between 1989 and 2015.
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where �
i
=
(

�
i,t + �

i,t−1

)

∕2; r
i
=
(

r
i,t − r

i,t−1

)

∕2; R =
(

R
t
+ R

t−1

)

∕2.  
The “within” effect equals the summation of each REIT’s Change in ROE 

weighted by its average share of the portfolio’s total equity between period (t-1) and 
period (t). The “between (reallocation)” effect equals the summation of the differ‑
ence between each REIT’s ROE and the average portfolio ROE between period (t-1) 
and (t), multiplied by the change in that REIT’s share of equity in the portfolio. The 
“entry” effect equals the summation of the difference between each entering REIT’s 
ROE in period t and the portfolio’s average ROE in period t between period (t-1) 
and period (t) times the entering REIT’s share of equity in the portfolio in period 
(t). Finally, the “exit” effect equals the summation of the difference between each 
exiting REIT’s ROE in period (t-1) and the portfolio’s average ROE between period 
(t-1) and period (t), multiplied by the exiting REITs’ share of equity in the portfolio 
in period (t-1).

Our approach can offer insights into dynamic changes in the portfolios of finan‑
cial assets or in industry level analyses, commonly observed in Finance or empiri‑
cal Microeconomics. It is well-known that research results on returns from portfolio 
level analyses are more reliable and robust than their equivalents from individual 
assets or firms obtained from panel data, time series, or cross-sectional explorations. 
Further, the dynamic decomposition methods split the surviving firms’ contributions 
to the temporal change in a profitability metric into the “within” and “between” 
effects. The “between” effect sums across all sample REITs simultaneously the (i) 
difference in a REIT’s average profitability between (t-1) and (t) from its industry 
counterpart and (ii) change in this REIT’s market cap from (t-1) to (t). Thus, the 
“between” effect has a different meaning than investors’ active reallocation of assets 
within actual REIT portfolios.8 Tracking investors’ active portfolio reallocations 
poses a major data challenge for all researchers.

Exits in this context could be arising from insolvency, mergers and acquisitions 
or conversions from the public domain to the private domain. All these events are 
likely to be related to exiting firms’ above-average use of leverage. Similarly, firms 
that enter into an industry are likely to face constraints in accessing the debt mar‑
kets for a while. Given this background, empirical results, especially on the “within” 
and “between” Bennet effects of the survivors, should be useful in unearthing more 
detailed evidence on our research questions. Under the Bennet survivor effects, (i) 
asset management is likely to dominate debt management since exiting and entering 
REITs should be more closely affiliated with leverage use and (ii) the FFO measure‑
ments are likely to boost asset management’s role given that this measure can lessen 
the influence of debt management.

An appendix shows that some other portfolio or industry performance decompo‑
sition methods, for example, Bailey et al. (1992) and Haltiwanger (1997), are special 
cases of the Bennet (1920) dynamic decomposition and that all of these decompo‑
sition methods closely relate to the literature on price indexes, such as the Laspe‑
yres (Laspeyres, 1871) and Paasche (Paasche, 1974) indexes. The dynamic decom‑
position of such industry performance requires micro-level information on firms 

8  We are grateful to a referee for this insightful point.



1 3

Does Debt Management Matter for REIT Returns?﻿	

- REITs in our paper - within an industry.9 We can apply the same steps above and 
as detailed in Appendix 1 to other portfolio performance metrics. To save space, 
we do not report the year-by-year results for each of the four Bennet decomposition 
effects for ΔROA and ΔROE for our sample portfolio. These results are available 
from the authors upon request.

Data and Sample

We build our database by merging distinct variables with annual frequency avail‑
able in COMPUSTAT and CRSP/ZIMAN databases and as compiled and kindly 
provided to us by NAREIT.10 When a variable does not appear in these sources or 
contains missing values, data collected from either Internet searches or the EDGAR 
database enter into our database.

Our sample covers the listed U.S. Equity REITs that report (i) ROA and ROE 
between −100% to 100% so as to avoid the distortions due to outliers and (ii) FFO 
between 1989 and 2015. Feng et  al.’s (2011) classification of REITs, especially 
between 1993 and 2015, guides us in identifying the sample firms. Computations of 
ROA and ROE use both NI and FFO to elicit evidence on whether the latter offers 
any incremental information over the former. Data on FFO do not exist for each of 
the listed sample REIT and are available only between 1989 and 2015. The NI data 
exist for a larger number of REITs and over a longer period of time. This FFO data 
limitation defines the selection of our sample and sample period. The average of 
the yearly ratio of the number of FFO reporting listed REITs to the total number of 
listed REITs is about 84%. This ratio is greater than 92% after 2006. Despite our 
efforts to build a comprehensive database, missing data remain an obstacle, reduce 
somewhat our sample size and sample period, and keep the data at an annual fre‑
quency. Panels A and B of Table  1 tabulate the descriptive statistics for our key 
variables of NI, FFO, TA, TE, ROE (NI-based) = NI/TE; ROE (FFO-based) = FFO/
TE; and ROA (NI-based) = NI/TA; ROA (FFO-based) = FFO/TA by sample year 
and for the entire sample period. In unreported work, we examine whether there is 
something different about the REITs for which the information is available.11 All 
mean differences in (i) total assets, (ii) total equity, (iii) NI, (iv) ROE, and (v) ROA 
between the 3855 observations for the full sample and the 3064 observations for the 

9  The availability of micro-level (i.e., establishment-level) data for manufacturing industries spawned a 
series of such applied microeconomic research. McGuckin (1995) describes the Longitudinal Research 
Database (LRD) at the U.S. Bureau of the Census upon which this research relies. For banking data at 
the individual bank level, see the Federal Reserve Bank of Chicago at https://​www.​chica​gofed.​org/​banki​
ng/​finan​cial-​insti​tution-​repor​ts/​comme​rcial-​bank-​data. In sum, aggregate industry data contain important 
firm- and plant-level dynamics that collectively determine overall industry dynamics.
10  We thank Brad Case for kindly providing us with data from NAREIT’s resources, Erkan Yonder for 
helping us in identifying and collecting some of our data from various sources, and Steve Cauley for his 
comments that guided us in cross checking our data vis-a-vis the CRSP/ZIMAN database.
11  We gratefully acknowledge a referee for this point and will share these mean differences upon request.

https://www.chicagofed.org/banking/financial-institution-reports/commercial-bank-data
https://www.chicagofed.org/banking/financial-institution-reports/commercial-bank-data
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FFO sample are statistically not significant. That is, our FFO sample exhibits the 
fundamental statistical characteristics of the full sample.

To calculate the dynamic decomposition between two years, say 1999 and 2000, 
we need to identify and separate entrants (REITs that entered the industry), exits 
(REITs that exited the industry or converted to private ownership), and stays (REITs 
that stayed in the industry). To do so, we matched REIT ID numbers and tickers in 
our merged database. If a REIT ID number or ticker exists in both 1999 and 2000, 
then the REIT stays in the industry. If a REIT ID number or ticker exists in 1999, 
but not in 2000, then the REIT exits. If a REIT ID number or ticker exists in 2000, 
but not in 1999, then the REIT enters. Table 2 provides the number of REITs for 
each category for the (i) full NAREIT sample in the industry and (ii) our sample of 
REITs.

Panels A and B of Fig.  1 compare the ROA and ROE using NI and FFO 
between 1989 and 2015; Panels A and B of Fig.  2 compare the ΔROA and 
ΔROE using NI and FFO between 1989 and 2015. Figure  1 data come from 
Table  1, Panel B; Fig.  2 data come from our own unreported computations. 
We note that the NI ROA and FFO ROA as well as the NI ROE and FFO ROE 
move together, although the FFO measures are larger than the NI measures. 
The changes in the two measures of ROA and ROE look like a much closer 
match to the levels data. But, in fact, the correlations of the changes are nearly 
identical (NI-based correlation = 0.74 and the FFO based correlation = 0.87) 
to the correlations of the levels data (NI-based correlation = 0.75 and the FFO 
based correlation = 0.86).

Some compromises, arising from data limitations, have not only shaped the con‑
struction of the sample portfolio but also defined the sample period. The first restric‑
tion originates from the above-mentioned availability of the FFO data. To compare 
the results across the NI and FFO measures, the sample portfolio follows from the 
availability of FFO data.

The second restriction has its roots in the lack of data on REITs that exit from 
the sample at some point during the study period. Finding (reliable) data and infor‑
mation, such as whether they were in fact conversions or bankrupt entities, on 
several exits has not been possible. Thus, it will be prudent to interpret with cau‑
tion the reported empirical results on the “exit” effects from the Bennet dynamic 
decomposition.

The third restriction pertains to the data frequency, which is annual since publicly 
available data sources do not provide some of the essential variables pertinent to this 
study at higher frequencies. Studying annual data raises degrees of freedom con‑
cerns, pre-empts the pursuit of some of our research questions, and also puts a lid 
on some of our other research questions. Nonetheless, we still produce a rich set of 
results and brand-new evidence on U.S. REITs. To the extent that our Equity REIT 
sample proxies for the FTSE NAREIT All Equity Index, our conclusions also relate 
to this index’s operating profitability.
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Table 2   Evolution of the annual 
number of sample REITs for the 
sample period of 1989 to 2015

We construct our sample mainly from COMPUSTAT data, sup‑
plemented by the CRSP/Ziman and EDGAR databases and vari‑
ous interest searches. We restrict each REIT’s ROA and ROE to fall 
between −100% to 100%. To calculate the Bennet dynamic decom‑
position between two years, say 1999 and 2000, we need to identify 
and separate entrants (REITs that entered the industry), exits (REITs 
that exited the industry or converted to private ownership), and stays 
(REITs that stayed in the industry). To do so, we matched REIT ID 
numbers and tickers in our merged database. If a REIT ID number or 
ticker exists in both 1999 and 2000, then the REIT stays in the indus‑
try. If a REIT ID number or ticker exists in 1999, but not in 2000, 
then the REIT exits. If a REIT ID number or ticker exists in 2000, 
but not in 1999, then the REIT enters

All Publicly Traded 
REITs: No of REITs in 
each component

Sample REITs: No of 
REITs in each com‑
ponent

Time period Enter Stay Exit Enter Stay Exit

1989–1990 1 71 1 1 19 0
1990–1991 20 71 1 16 25 0
1991–1992 4 88 3 2 49 0
1992–1993 55 88 4 36 54 0
1993–1994 47 140 3 43 91 0
1994–1995 14 180 7 8 136 0
1995–1996 8 184 10 6 131 1
1996–1997 27 173 19 25 126 0
1997–1998 23 183 17 16 136 0
1998–1999 7 184 22 4 139 3
1999–2000 5 173 18 4 127 2
2000–2001 6 165 13 5 119 2
2001–2002 7 157 14 5 111 2
2002–2003 10 157 7 7 112 0
2003–2004 21 153 14 14 112 2
2004–2005 13 160 14 11 117 2
2005–2006 4 160 13 3 109 0
2006–2007 3 145 19 3 105 2
2007–2008 2 125 23 0 105 0
2008–2009 2 120 7 2 102 3
2009–2010 12 122 0 10 103 0
2010–2011 9 133 1 9 107 1
2011–2012 11 139 3 10 115 1
2012–2013 28 148 2 23 123 0
2013–2014 18 170 6 14 143 1
2014–2015 20 186 2 16 136 0
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a. ROA Measures
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Fig. 1   NI and FFO Measures of ROE and ROA. a ROA Measures. b ROE Measures. Source: Our own 
computations. Results are available from the authors upon request
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Fig. 2   NI and FFO Measures of ROE and ROA. a ROA Measures. b ROE Measures. Source: Our own 
computations. Results are available from the authors upon request
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OLS Model Specifications and Expected Empirical Relations

This section reports the OLS results obtained from estimating various specifications 
and offers discussions of these findings. We note, again, that we need to interpret the 
reported results on the “exit” component with more caution and care than others as 
lack of data on sample REITs’ exits and conversions in some of the study years has 
been one of the constraining factors in undertaking this study.

Own‑Lag Models and Empirical Implications

We build the following simple estimation models:

where DVt is either ROAt, ROEt, ΔROAt,(t-1) or ΔROEt,(t-1) of our sample portfolio. 
We run various OLS specifications of Eq. (6.a) under the NI and FFO metrics. 
Given the persistent temporal patterns of increase in the number of REITs and their 
market valuations, we can reasonably expect that this persistence can spill over to 
the profitability measures in Eq. (6.a).12

Remember that limitations in the availability of the FFO data for the sample 
REITs also restrict the sample period to the annual data between 1989 and 2015. The 
sharing of variables in ΔROAt,(t-1) (ΔROEt,(t-1)) and its first own lag, ΔROA(t-1),(t-2) 
(ΔROE (t-1),(t-2)), respectively, in Eq. (6.a) could lead to spurious results. In this con‑
nection, the second own lags become an alternative variable in estimating Eq. (6.a). 
The ΔROA or ΔROE variables constitute flow variables and will be instrumental 
in extending Eq. (6.a) to the four effects of the Bennet dynamic decomposition, as 
explained later in the paper.

Holding either NI or FFO constant, portfolio level ROA or ΔROA mainly measure 
how well the sample firms manage their assets in their balance sheets. Meanwhile, 
holding either NI or FFO constant, the difference between portfolio level ROA and 
ROE (or between ΔROA and ΔROE) measure jointly how well sample firms man‑
age their debts. In the presence of statistically significant coefficient estimates of 
b, examining separately and comparatively the relation between the current and the 
lagged values across each of these four portfolio-level profitability metrics could 
reveal whether the observed significance has its roots in the sample firms’ asset or 
debt management policies or both.

Remember that ROE = ROA*(TA/TE) = ROA*Leverage Ratio, where TA and TE 
mean total assets and total equity at time t. There are three implications of the (TA/
TE) ratio for ROA and ROE:

(6.a)DVt = a + b ∗
(

DV (t−1) or DV (t−2)

)

+ �t

12  Eq. (6.a) is consistent in spirit with the weak-form market efficiency tests even though our work does 
not constitute a test of market efficiency. We use sample REITs’ operating profits, which are not capable 
of reflecting immediately all publicly available information, since firms produce them under accounting 
principles. They are not outcomes of market-transactions. We thank a referee for bringing this matter to 
our attention.
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	 (i)	 (TA/TE) >1; if ROA > 0, then ROE > ROA or if ROA < 0 then ROE < ROA;
	 (ii)	 (TA/TE) = 1; ROE = ROA irrespective of ROA’s sign;
	 (iii)	 (TA/TE) < 1; if ROA > 0, then ROE < ROA or if ROA < 0 then ROE > ROA.

The third case is not likely since TA < TE suggests insolvency of a firm.
Given these relations in (i) and (ii), several OLS runs focus on first the ROA-

based and then the ROE-based specifications. This approach allows us to study com‑
paratively the signs, magnitudes and statistical significance levels of the coefficient 
estimates of b in Eq. (6.a) for ROA and ROE and also to draw their implications 
about our research questions.

Finally, holding ROA or ROE constant, examining separately and comparatively 
the empirical relations under each of the NI and FFO metrics can offer evidence on 
the differential information content of each. In our context, FFO, through the man‑
agement of depreciation expenses, helps us demonstrate more comprehensively the 
effects of asset management on REIT returns. To our knowledge, no evidence cur‑
rently exists on the differential informativeness between NI and FFO at the level of 
REIT portfolios and in the context of ROA, ROE, ΔROA, and ΔROE. We aim to fill 
this gap in the literature.

Results From the Own‑Lag Estimations

Results in Table 3 reveal that, irrespective of the use of NI or FFO metric, there is a 
positive and significant relation between the own-lags and the current values of the 
dependent variables. The coefficient estimates of L1-ROA and L1-ROE under the 
NI and FFO metrics are positive and significant at the 1% level, respectively. Of the 
four coefficient estimates of the second own lags, only the FFO-based L2-ROA is 
significant at the 1% level and positive. So, evidence of significant influence on ROA 
and ROE of the second lags is rather weak.

Do these results suggest that asset management matters more than debt manage‑
ment? We think so. The magnitudes of the coeffient estimates of the own first lag of 
ROA (0.70 under NI and 0.76 under FFO) are about the same or greater than those 
of ROE (0.66 under NI and 0.47 under FFO). The t-statistic values of the coeffient 
estimates of the own first lag of ROA (5.05 under NI and 6.93 under FFO) are also 
greater than those of ROE (4.22 under NI and 2.53 under FFO).

Do results in Table 3 suggest that FFO may provide differential information in 
relation to NI at the portfolio level? Once again, we think so. In our view, the FFO is 
more comprehensive in measuring asset management contributions to REIT returns 
and offers a stronger control on asset management effects than NI does. While the 
magnitude and t-statistic values of the FFO-based coefficient estimates of the own 
first lag of ROA are greater than those of NI-based ROA, the magnitude and t-sta‑
tistic values of the FFO-based coefficient estimates of the own first lag of ROE are 
visibly smaller than those of NI-based ROA. Interestingly, the own second lag esti‑
mates exhibit (i) a sign reversal from positive, 0.15 under NI, to negative, −0.18 
under FFO, for ROE and (ii) magnitude and statistical significance changes from 
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0.29 and insignificant under NI to 0.47 and significant at the 1% level under FFO for 
ROA.

These comparisions further support asset management’s more important contri‑
butions to REIT returns, as observed earlier. Yet, FFO’s control of the contribution 
of depreciation expenses to asset management does not render the coefficient esti‑
mate of the first lag of ROE, 0.47, any less significant. It retains its significance 
at the 1% level, suggesting that debt management is likely to matter in spite of the 
lessened importance of financial distress costs and the absence of incremental value 
from tax shield benefits.

The results on the ΔROA and ΔROE estimations in Table 3 constitute a prelude 
for the discussions of the results on the Bennet decomposition effects in the follow‑
ing sections. These results offer some surprises. The NI-based coefficient estimates 
of the (i) first lags, L1-ΔROA and L1-ΔROE, are positive and significant at the 10% 
level and (ii) second lags, L2-ΔROA and L2-ΔROE, are insignificant and negative. 
The FFO-based counterparts of the (i) first lag estimates are positive and insignifi‑
cant and (ii) second lag estimates reverse, are considerably larger in absolute value, 
and become significant at the 1% and 5% levels.

Do these results lend support to our findings, arising from the ROA and ROE esti‑
mations, that debt management matters and that FFO offers differential information?

Both the NI- or FFO-based coefficient estimates of L1-ΔROA or L1-ΔROE 
are probably spurious due to the shared ROA(t-1) or ROE(t-1) with the depend‑
ent variables (i.e., either ΔROA or ΔROE). Only the coefficient estimates of 
FFO-based second-lags, L2-ΔROA and L2-ΔROE, attain significance (at the 
1% and 5% levels) and are negative. So, to be on the side of caution, we inter‑
pret only these FFO-based results on L2-ΔROA and L2-ΔROE. The statisti‑
cal significance level and the absolute value of the coefficient estimate of 
L2-ΔROA are larger than their L2-ΔROE counterparts. Thus, asset manage‑
ment appears to matter more than debt management for the temporal changes 
in REITs’ operating returns. Debt management maintains its likely relevance 
even for ΔROA and ΔROE.

The statistical significance changes from those observed for the NI-based 
estimates to those observed for the FFO-based counterparts support an affirma‑
tive answer that FFO contains valuable incremental information relative to NI.

Lagged Bennet Decomposition Effects and Empirical Implications

We build the following estimation models:

where DVt is either ROAt, ROEt, ΔROAt,(t-1), or ΔROEt,(t-1) and BDEi,(t-1 or t-2) are the 
“within”, “between,” “entry,” and “exit” Bennet decomposition effects. We run vari‑
ous OLS specifications of Eq. (6.b) under the NI and FFO metrics. We infer the 

(6.b)DVt = a +
∑4

i=i

(

bi ∗ BDEi,(t−1)

)

or
∑4

i=i

(

bi ∗ BDEi,(t−2)

)

+ �t
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influence of either the asset management or the debt management or both from the 
statistical significances, signs and magnitudes of the coefficient estimates, bi.

Any rise in the Bennet effects causes ΔROA and ΔROE to increase. If 
BDE(t-2) rises then both ΔROA(t-1) and ΔROE(t-1) increase, implying that both 
ROA(t-1) and ROE(t-1) also increase. These increases squeeze the ΔROA(t) and 
ΔROE(t) to lower values. In sum, a rise in BDE(t-1) increases ΔROA(t) and 
ΔROE(t) whereas a rise in BDE(t-2) increases ΔROA(t-1) and ΔROE(t-1) and then 
lowers the value of ΔROA(t) and ΔROE(t). Thus, the coefficient on BDE(t-1) 
is biased toward a positive value while the coefficient on BDE(t-2) is biased 
toward a negative value.

How can Eq. (6.b) contribute to our research questions? Our supplementary anal‑
yses in this section follow directly from two sections earlier and mainly insert the 
lags of the four Bennet decomposition effects in lieu of the own lags of DVt. So, 
there are at least two likely contributions of estimating Eq. (6.b). Results in Table 3 
reveal statistically significant results, suggesting the dominance of asset manage‑
ment over debt management for REITs. An understanding of whether these results 
originate from (i) improved profitability of individual REITs (the “within” effect) 
or (ii) shifts of resources from less to more profitable REITs (the “between or real‑
location” effect) or (iii) entries of more profitable REITs (the “entry” effect), or (iv) 
exits and conversions of less profitable REITs (the “exit” effect) or a combination of 
these effects should be be useful to the REITs, investors and policymakers. Further, 
let’s suppose that all the results in Table 3 were insignificant. Given that, observing 
any statistically significant coefficient estimates of the lagged Bennet decomposition 
effects will be highly informative. Such results can unmask relations that may have 
been washed out in Eq. (6.a) estimations. Further, how the use of NI or FFO affects 
these results from the Bennet effects is also immediately useful to judge the infor‑
mation content of FFO vis-a-vis NI.

The NI‑Based Results on the Bennet Decomposition Effects

Panel A (Panel B) of Table  4 tabulates the NI-based results on ROA and ROE 
(ΔROA and ΔROE), respectively. In Panel A, the coefficient estimates of the first 
lags of the “within” effect, L1-within, are positive and significant, at the 1% level, 
both for ROA and ROE. The coefficient estimates of the first lags of the remaining 
three Bennet effects are insignificant. The magnitudes of the L1-within coefficient 
estimates for ROE are slightly larger than their counterparts for ROA. Given these 
estimation results, the conclusion that both asset management and debt management 
matter is very reasonable.

In Panel B, while all coefficient estimates of L1-within are positive and signifi‑
cant at the 5% level, all coefficient estimates of L1-entry are negative and significant 
mainly at the 5% level. L1-exit appears to weakly and negatively affect ΔROE. The 
magnitudes of the coefficient estimates of L1-within for ΔROA are sligthly larger 
than those for ΔROE. These results for surviving REITs strengthen our inferences 
that asset management matters more than debt management the sample REITs. Fur‑
ther, the absolute value of the coefficient estimates of L1-entry for ΔROE are larger 
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than their counterparts for ΔROA. This is consistent with the views that new entrants 
into the REIT industry face some difficulties in accessing the credit market and that 
debt management exerts more influence on new entrants than asset management 
does.

The FFO‑Based Results on the Bennet Decomposition Effects

Panel A (Panel B) of Table  5 tabulates the FFO-based results on ROA and ROE 
(ΔROA and ΔROE), respectively. In Panel A, the coefficient estimates of L1-within 
are positive and significant at the 1% level (1% and 10% levels) for the ROA (ROE) 
specifications. The coefficient estimates of the remaining three Bennet decomposi‑
tion effects do not attain any statistical significance on the ROA estimations. While 
the coefficient estimates of L1-between and L1-exit are negative and statistically 
significant, at the 5% level in two different ROE specifications, their significance 
disappears in the ROE specification with all Bennet effects. The magnitudes of the 
L1-within coefficient estimates for ROA (0.88 and 0.94) are considerably larger than 
their counterparts for ROE (0.64 and 0.43).

A comparison of the Panel A results in Tables 4 and 5 is in order to study how 
the use of NI or FFO may affect the results in the ROA and ROE estimations and 
hence our views. The magnitudes of the coefficient estimates of L1-within are visi‑
bly larger in the ROA estimations under the FFO measure, 0.88 and 0.94, than under 
the NI measure, 0.68 and 0.76. All are significant at the 1% level. Interestingly, the 
magnitudes of the coefficient estimates of L1-within are visibly smaller in the ROE 
estimations under the FFO measure, 0.64 and 0.43, than under the NI measure, 0.75 
and 0.77. While three out of the four estimates are significant at the 1% level, the 
one for 0.43 in the combined model specification under the FFO measure attains 
significance only at the 10% level.

All these results above suggest that NI is rather uninformative in disentangling 
the effects of debt management on REITs’ operating profitability. FFO, however, 
opens a door to demonstrate that debt management matters, albeit less than asset 
management does.

Results in Panel B highlight further the differential information content of FFO. 
In particular, the coefficient estimates of L1-within in the ΔROE specifications differ 
starkly from their counterparts in the (i) ΔROA specifications, reported in the same 
panel and (ii) NI-based ΔROE specifications in Panel B of Table 4.

In Panel B of Table 5, no coefficient estimate of L1-within is significant in the 
ΔROE estimations while they are positive and significant, at the 5% and 10% lev‑
els, in the ΔROA estimations. While no coefficient estimate of the first lags of the 
remaining three Bennet decomposition effects attains significance in the ΔROA esti‑
mations, the coefficient estimate of L1-between is negative and significant at the 5% 
level in one of the ΔROE estimations. This significance disappears in the estima‑
tion that combines all four Bennet effects. The coefficient estimates of the second 
lags of three Bennet effects attain significance in the estimation that combines all 
Bennet effects; they are all negative in the ΔROA estimations. L2-entry also attains 
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significance, at the 5% level, in a univariate ΔROA estimation. Meanwhile, (i) no 
coefficient estimate of the second lags of Bennet effects attain significance in the 
ΔROE estimation that combines all Bennet effects and (ii) L2-within and L2-exit 
attain significance at the 1% and 5% levels in univariate model estimations.13 All 
these stark differences between the ΔROA and ΔROE results in Panel B indicate that 
asset management matters even for the temporal changes in REITs’ operating profit‑
ability and that debt management either matters in a direction opposite to asset man‑
agement’s or does not matter.

As a final check, a comparison of the Panel B results in Tables 4 and 5 is in order. 
Overall, the FFO-based results on ΔROE differ visibly, considerably and divergently 
from their NI-based counterparts in Table 4. These differences further solidify our 
main findings.

Concluding Comments

Asset and debt management are two essential managerial tasks in any firm and have 
been a topic of rich academic and policy debates at least ever since MM’s (1958) 
path-breaking result that, under a set of highly restrictive assumptions, including the 
absence of corporate taxes, and when the no-arbitrage condition is invoked, debt 
management is not capable of creating any incremental value above and beyond 
the value created by asset management. In this paper, we study empirically whether 
debt management matters for the operating profitability of a portfolio of REITs. 
Two empirical tools help in undertaking this study. First, Bennet’s (1920) dynamic 
decomposition method dissects the temporal changes in the operating profitability 
of a REIT portfolio into contributions from (i) surviving REITs, (ii) REITs that exit 
from the industry and (iii) REITs that enter the industry. Second, operating profit‑
ability measures are ROA - a measure mostly of asset management - and ROE - an 
amalgam measure of both asset and debt management. The net income (NI) and the 
funds from operations (FFO) metrics serve as alternatives in calculating the ROA 
and ROE measures. FFO, in particular, captures the effect(s) of depreciation and 
amortization expenses, hence provides more comprehensive information for asset 
management policies.

We find that asset management is the main driver of value creation for REITs. 
The Bennet decomposition effects along with the comparative uses of the NI and 
FFO metrics in estimations reveal that while the effects of debt management on 
REITs’ operating profitability cannot be ruled out, the direction of its effects appears 
to be mainly opposite to that of asset management. It is our view that our results 
call for renewed and further investigations into the optimal capital structure ques‑
tion for REITs. We also find that the “within” Bennet effect, indicating improved 

13  A rise in the “within” effect at (t-1) under a positive sign means an increase, for example, in ΔROE 
and, hence, a dominance of ROE (t) over ROE (t-1) and vice versa. So, a positive “within” effect at (t-1) 
associates with an increase in ROE (t).



1 3

Does Debt Management Matter for REIT Returns?﻿	

profitability of surviving REITs, leads all remaining Bennet effects and that the FFO 
appears to contain additional valuable information and is useful even at the portfolio 
level.

To our knowledge, this paper applies the Bennet (1920) dynamic decomposi‑
tion approach for the first time in the literature on REITs and possibly even on 
Real Estate. So, we would like to offer two ideas that may attract attention for 
future research. First, Xu and Ooi (2018) distinguish “bad” asset growth from 
“good” asset growth and find, using the Data Envelopment Analysis technique, 
that 44.5% of REITs’ year-on-year asset growth associate with ensuing decreas‑
ing returns to scale. (i.e., events are suboptimal). Instead of using temporal 
change in ROE or ROA, as we do, one may introduce year-on-year asset growth 
into Xu and Ooi’s (2018) work and examine whether the Bennet decomposition 
effects offer any enriched and refined set of results from a portfolio perspec‑
tive. Second, obtain first the periodic estimates of the Bennet decomposition 
effects on the stock returns of a portfolio that covers a typical announcement 
effect, such as the seasoned equity offerings in Ghosh et  al. (2013). A second 
stage analysis may examine what factors, such as post-issuance operating perfor‑
mance metrics in Ghosh et al. (2013), explain the estimates of each of the Ben‑
net decomposition effects.

Appendix

Alternative Dynamic Decompositions14

At time t, the ROE (Rt) equals net income (NIt) divided by total equity (Et). That is,

where NIt =
∑nt

i=1
NIi,t,Et =

∑nt
i=1

Ei,t, and nt is the number of REITs. After substitu‑
tion and rearrangement, we get

where ri,t equals the ratio of net income to equity for REIT i in period t and θi,t equals 
the i-th REIT’s share of portfolio/industry equity. We want to decompose the change 
in portfolio/industry ROE into “within,” “between,” “entry,” and “exit” effects. The 
change in portfolio/industry ROE equals the following:

(7)Rt =
NIt

Et

(8)Rt =
∑nt

i=1
ri,t�i,t,

(9)ΔRt = Rt − Rt−1 =
∑nt

i=1
ri,t�i,t −

∑nt−1

i=1
ri,t−1�i,t−1.

14  Jeon and Miller (2005) provide details of the derivations. These decomposition methods can be also 
applied at the industry level that includes all the firms in an industry between (t‑1) and (t).
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The number of REITs in period (t) equals the number of REITs in period (t-1) 
plus the number of REIT entrants minus the number of REIT exits.15 That is,

Rearranging terms in Eq. (10) yields

Thus, Eq. (9) adjusts as follows:

Case 1: Existing Dynamic Decomposition - Laspeyres Difference Index.
While we already separate the “stay” terms from the “entry” and “exit” terms, we 

now need to decompose the “stay” terms into the “within” and “between” effects. 
Bailey et  al. (1992) and Haltiwanger (1997) weight the “within” effect with the 
individual firm’s portfolio/industry share of equity in the initial year.16 That is, we 
need to add and subtract ∑n

stay

t∕t−1

i=1
ri,t�i,t−1 from the right-hand side of Eq. (13). After some 

manipulation, we get

where θi, ∆t = θi, t − θi, t − 1 and ri, ∆t = ri, t − ri, t − 1.
Then, we can rewrite Eq. (14) as follows:

where we evaluate the “between,” “entry,” and “exit” effects relative to the lagged 
portfolio/industry ROE (Rt−1). For example, the “between” effect sums the differ‑
ences between each REIT’s ROE and the portfolio’s/industry’s ROE, multiplied by 
that REIT’s change in equity share. In this case, we evaluate the REIT’s ROE in 
period (t) and the industry’s ROE in period (t-1).

Case 2: Alternative Dynamic Decomposition - Paasche Difference Index.
We decompose the change in industry ROE by weighting the “within” effect by 

period-t individual REIT’s share of portfolio/industry equity.17 In other words, we 

(10)nt = nt−1 + nenter
t

− nexit
t−1

.

(11)nt − nenter
t

= nt−1 − nexit
t−1

= n
stay

t∕t−1
; or

(12)nt = n
stay

t∕t−1
+ nenter

t
, and nt−1 = n

stay

t∕t−1
+ nexit

t−1

(13)ΔRt =
∑n

stay

t∕t−1

i=1
ri,t�i,t +

∑nenter
t

i=1
ri,t�i,t −

∑n
stay

t∕t−1

i=1
ri,t−1�i,t−1 −

∑nexit
t−1

i=1
ri,t−1�i,t−1.

(14)
ΔRt =

∑n
stay

t∕t−1

i=1
ri,t�i,Δt +

∑n
stay

t∕t−1

i=1
ri,Δt�i,t−1 +

∑nenter
t

i=1
ri,t�i,t −

∑nexit
t−1

i=1
ri,t−1�i,t−1,

(15)ΔRt =
∑n

stay

t∕t−1

i=1
ri,Δt�i,t−1 +

∑n
stay

t∕t−1

i=1

(

ri,t − Rt−1

)

�i,Δ1 +
∑nenter

t

i=1

(

ri,t − Rt−1

)

�i,t −
∑nexit

t−1

i=1

(

ri,t−1 − Rt−1

)

�i,t−1

15  Consider two time periods (t-1) and (t). We classify REITs as staying, if a REIT exists in both (t-1) 
and (t); entering, if a REIT does not exist in (t-1) but does in (t); and exiting, if a REIT exists in (t-1) but 
not in (t).
16  Diewert (2005) calls this the Laspeyres (Laspeyres, 1871) difference index.
17  Diewert (2005) calls this the Paasche (Paasche, 1974) difference index.
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need to add and subtract ∑n
stay

t∕t−1

i=1
ri,t−1�i,t to Eq. (13). After necessary manipulations, the 

final form equals:

where we evaluate the “between,” “entry,” and “exit” effects relative to the current 
portfolio/industry ROE (Rt).18

Case 3: Bennet Dynamic Decomposition.19

The Bennet dynamic decomposition computes the arithmetic average of Case 1 
and Case 2 as follows:

where �i =
(

�i,t + �i,t−1

)

∕2, ri =
(

ri,t + ri,t−1
)

∕2, and Ri =
(

Rt + Rt−1

)

∕2.  
The Bennet dynamic decomposition includes four effects. The “within” effect 

equals the summation of each REIT’s change in ROE weighted by its average share 
of portfolio/industry equity between period (t-1) and period (t). The “between (reallo‑
cation)” effect equals the summation of the difference between each REIT’s ROE and 
the portfolio/industry average ROE between period (t-1) and period (t), multiplied 
by the change in that REIT’s share of portfolio/industry equity. The “entry” effect 
equals the summation of the difference between each entering REIT’s ROE in period 
(t) and the portfolio/industry average ROE between period (t-1) and period (t) times 
the entering REIT’s share of portfolio/industry equity in period (t). Finally, the “exit” 
effect equals the summation of the difference between each exiting REIT’s ROE in 
period (t-1) and the portfolio/industry average ROE between period (t-1) and period 
(t), multiplied by the exiting REIT’s share of portfolio/industry equity in period (t-1).
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(16)ΔRt =
∑n

stay

t∕t−1

i=1
ri,Δt�i,t +

∑n
stay

t∕t−1

i=1

(

ri,t−1 − Rt

)

�i,Δt +
∑nenter

t

i=1

(

ri,t − Rt

)

�i,t −
∑nexit

t−1

i=1

(

ri,t−1 − Rt

)

�i,t−1,

(17)
ΔRt =

∑n
stay

t∕t−1

i=1
ri,Δt�i,t +

∑n
stay

t∕t−1

i=1

(

ri − R

)

�i,Δt +
∑nenter

t

i=1

(

ri,t − R

)

�i,t −
∑nexit

t−1

i=1

(

ri,t−1 − R

)

�i,t−1.

18  Note, also, that for the between effect, the lagged ROE for each REIT replaces the current ROE 
between Eqs. (15) and (16).
19  Bailey et  al. (1992) provide an algebraic decomposition of an industry’s total factor productivity 
(TFP) growth into the “within,” “between,” and “net-entry” (entry minus exit) effects. Extending Bai‑
ley et al. (1992), Haltiwanger (1997) separates the effects of firm entrants into and exit from the indus‑
try. Moreover, he also divides the “between” effect into two components – the “share” and “covariance” 
effects. Stiroh (2000) further decomposes Haltiwanger’s (1997) method by dividing firms into those that 
acquired other firms and those that did not. Finally, the Bennet (1920) dynamic decomposition combines 
Bailey et al.’s (1992) and Haltiwanger’s (1997) dynamic decompositions into a simple average and elimi‑
nates Haltiwanger’s (1997) “covariance” effect as it emerges because of the method of decomposition. 
Thus, the weighting of the four effects all employ simple averages of the initial (t-1) and final (t) year 
weights. See Diewert (2005) for additional details. Jeon and Miller (2005) also provide the derivation.
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