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Abstract. We investigate the relationship between default risk and REIT stock returns. A default risk long-short investment
strategy generates a return of 15% per annum. We also evaluate a large number of potential explanations for the nega-
tive relationship between default risk and subsequent stock returns. We do not find robust evidence that the default risk
premium can be explained by firm size, book-to-market equity, asset growth and idiosyncratic volatility. However, CAPM
beta shows some promise in explaining the default risk premium. Our results shed further light on the role of default risk

in investment in REITs.
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Introduction

Real Estate Investment Trusts (REITs) were firstly in-
troduced in the United States in 1960, and they provide
a liquid way for investors to gain real estate exposure.
The United States. has the largest REITs market with a
market capitalisation of 1.05 trillion US dollars in 2018
accounting for around 60% of the $1.7 trillion global
REIT universe. REITs experienced a sharp fall in values
in the Global Financial Crisis (GFC) between 2007 and
2009, the National Association of Real Estate Investment
Trusts (NAREIT) index fell 67% (Sun et al., 2015). How-
ever, the loss is subsequently and gradually recovered
after the financial crisis. Sun et al. (2015) explain the
phenomenon as the over-reaction to default risk during
the GFC. Chung et al. (2016) argue that REITs are par-
ticularly exposed to high default risk during periods of
financial market turmoil. This is because REITs typically
have high leverage ratios and low cash holdings. When
capital markets dry up, REITs may therefore be con-
strained to pay down debt. Some REITs eventually file for
bankruptcy, default and delist due to business failure (see
Appendix A for details). These cases are, as one would
expect concentrated in periods of economic recession
and financial crisis. However, REITs generate relatively
stable cash flows and are predominantly comprised of
tangible assets that have high recovery rates, implying

that the actual extent of loss from default may be less
than for the average public company.

Although defaults by REITs are rare, concern about the
risk of default could still drive significant changes in the
stock price, this raises the question of whether default risk
matters for investors in REITs and if and how default risk
is priced into REITs. By sorting REITS into portfolios on
default risk, we find a long-short portfolio holding REITs
with the lowest default risk and short selling REITs with
the highest default risk would have generated a return of
15% per annum, suggesting a default risk premium exists
in the US REITs market. To investigate the default risk
premium in REITs, this paper examines the drivers of the
default risk premium to help understand whether using
default risk is a practical investment strategy.

Our paper makes a number of contributions to the lit-
erature. Firstly, to our knowledge, this is the first study to
comprehensively investigate REIT’s default risk. Secondly,
we find robust evidence that there is a significant default
risk premium among REITs. A default risk investment
strategy (long low default risk REITs and short high de-
fault risk REITs) generates a return of 15% per annum or a
risk-adjusted return around 20% per annum. The returns
from a default risk premium strategy are greater than those
for other REIT return strategies identified in the litera-
ture such as momentum (Hao et al., 2016), idiosyncratic
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volatility (Ooi et al., 2009; Cakici et al., 2014), or asset
growth (Ling et al., 2019). Thirdly, we investigate the ef-
fects of various factors which potentially affect the rela-
tionship between default risk and REITs returns, and we
do not find evidence that the default risk premium can be
significantly explained by firm size, book-to-market equity
ratio, asset growth and idiosyncratic volatility. Finally, we
find the general stock market CAPM beta appears to be a
key driver of the default risk premium.

1. Literature review

Existing studies generally find a negative relationship
between default risk and subsequent stock returns (see,
among others, Dichev, 1998; Vassalou & Xing, 2004;
Campbell et al., 2008; Chava & Purnanandam, 2010). The
result contradicts the modern finance theory that inves-
tors require higher returns for bearing higher risk, this is
called the “distress puzzle”. Moreover, given the robust re-
lationship between default risk and stock returns, Camp-
bell et al. (2008) indicate that the default risk premium is
monotonic and conjecture that the premium may exist in
other asset classes. Subsequently, Zhang (2012) documents
the existence of a default risk premium in both bond and
credit default swap markets.

A key aspect of analysing default risk premium is im-
proving the accuracy of measuring default risk. Hillegeist
et al. (2004) find the probability of default calculated from
an option pricing model has higher predictive power than
conventional default risk measures such as O-score and
Z-score which are based on accounting information. A
similar option pricing based approach is also developed
by Vassalou and Xing (2004), which measures the dis-
tance of expected value of a firm’s total assets to its de-
fault point and captures the default risk without requiring
accurate estimation of default event distribution, this is
called distance-to-default (DD). The DD measure is also
investigated by Campbell et al. (2008) and Bharath and
Shumway (2008). Additionally, Bharath and Shumway
(2008) present a parsimonious solution to measure the
DD, which uses the functional form suggested by Merton’s
(1974) model but does not solve the model for an implied
probability of default. The search to determine the best
measurement of default risk is still ongoing. For example,
Charitou et al. (2013) propose an alternative estimate of
default risk based on market-observable volatility which
outperforms other estimates.

Given the importance and unique nature of REITs,
the existing literature has explored the relations between
REIT return and many risk factors such as leverage, debt
structure, and return volatility (Sun et al., 2015; Kawa-
guchi et al., 2017; Cakici et al., 2014; Chung et al.,, 2016;
Giacomini et al., 2015, 2017). Additionally, Anzinger et al.
(2017) propose a quality factor for REITs which considers
Altman (1968) Z-score as a component to quality attrib-
utes, with the emphasis on the effect of quality on REIT
returns instead of analysing the relationship with default
risk.
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In the spirit of existing literature on discovering anom-
alies in REITs (see, among others, Anzinger et al., 2017;
Cakici et al., 2014; Chung et al,, 2016; DeLisle et al., 2013;
Hao et al, 2016; Ling et al., 2019; Lin et al., 2009; Ooi
et al., 2009), we measure the default risk of US REITs and
investigate whether the risk is priced in or not. This study
contributes to the growing literature on understanding
default risk as well as highlighting a potential investment
strategy for investors in REITs.

2. Data and variables
2.1. Data

We obtain daily stock price and monthly stock return data
from the Center for Research in Security Prices (CRSP) and
firm-specific accounting information from the Compustat
Quarterly and Annual Industrial Files. Our preliminary
sample comprises all public-traded US equity REITs that
are listed on the NYSE, AMEX and NASDAQ exchanges.
The classification of REITs follows Lin et al. (2009), us-
ing a SIC code of 6798 and a CRSP share code of 18 or
48. We also use the equity REITs list of Feng et al. (2011)
as a source to enrich the sample size. Our sample period
starts in January 1990 and ends in December 2016. The
sample contains 502 unique REITs. The monthly and daily
factors of market risk (MKT), size (SMB), value (HML),
momentum (MOM), operating profitability (RMW), in-
vestment (CMA), and risk-free rate are obtained from
Kenneth French’s online Data Library. In line with Fama
and French (1992), Campbell et al. (2008), and Bharath
and Shumway (2008), we only keep equity REITs that have
non-missing price and shares information at the end of
the month before forming portfolios. We also drop any
equity REIT that has a closing price below five dollars at
the end of June to reduce the effect of penny stocks (Pastor
& Stambaugh, 2003; Kumar, 2009), since those excluded
REITs are likely to be illiquid. To address the robustness
of the sample, we report the results using the sample of all
equity REITs and a sample dropping equity REITs with a
price less than 1 dollar in Appendix C.

2.2. Variables

The default risk measure we adopt in this paper is the dis-
tance-to-default (DD) measure from Bharath and Shum-
way (2008), which is a simplified version of that intro-
duced by Merton (1974). High DD implies low probability
of default, which also implies low default risk. In detail,
the DD defines the equity of firms as a call option on the
underlying value of the firm with a strike price equal to
the face value of the firm’s debt with a defined time to
maturity. The DD of firm i is estimated as follows:

Equity, , + Debt, c%
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where: Equity;, is the market value of equity (in mil-
lions of dollars) calculated as the number of shares out-
standing times the price of the stock at the end of June of
year t; Debt;, is the face value of debt computed as the
sum of debt in current liabilities (Compustat item DLC)
and one-half of long-term debt (Compustat item DLTT)
at the end of June of year t; fii1 18 the past 12-month
cumulative return; p;, is the stock return volatility es-
timated using the monthly stock return from the past
12-month; and oy, calculated from oy;, is an ap-
proximation of the volatility of assets. We set T to one
year and construct DD;, of all sample firms at the end
of June of each year.

The DD uses market value of equity and volatility
of assets to calculate the default risk of REITs. Alterna-
tive measures of default risk could be accounting based
models. However, accounting based default risk measures

typically use financial information including cash holdings
and dividends which are not appropriate for REITs where
dividend payout ratios are controlled by legislation and
may therefore introduce biases. For a robustness check,
we use another measure of default risk, failure probabil-
ity, following Campbell et al. (2008). The method to con-
struct failure probability is reported in Appendix B. The
empirical results using failure probability as the default
risk measure are reported in Appendix C.

We also calculate a number of additional variables for
the empirical analysis. Equity REIT’s size (ME) is meas-
ured by its market capitalization in million US dollars, the
book-to-market ratio (BM) is based upon the definition in
Fama and French (1993), asset growth rate (AG) follows
the method in Cooper et al. (2008), idiosyncratic volatility
relating to the FF3 (IVOL) is based upon the approach in
Ang et al. (2006), and the CAPM beta for each individual
stock is measured following Fama and French (2016). The
detail of constructing the variables is reported in Appen-
dix B. Table 1 reports summary descriptive statistics for
DD and other variables. The descriptive statistics are cal-
culated as the time-series averages of the cross-sectional
summary statistics.

Table 1. Descriptive statistics

Panel A: Summary statistics of variables

R, ME BM Ry, DD AG IVOL Beta
Mean 0.01 1851.52 0.76 0.12 8.28 0.20 0.07 0.65
Median 0.01 968.88 0.68 0.11 7.63 0.08 0.06 0.58
Minimum 0.24 4.66 9.52 0.55 1.89 0.60 0.03 0.52
Maximum 0.30 23170.97 6.66 1.39 33.80 6.17 0.27 2.29
SD 0.06 3153.12 1.50 0.24 5.51 0.63 0.04 0.43
Skewness 0.61 2.66 1.76 0.69 1.47 4.28 291 0.74

Panel B: Correlation among variables

R, ME BM Ry, DD AG IVOL Beta
Ry, 1
ME 0.01 1
BM 0.02 0.17 1
Ry, 0.08 0.10 0.12 1
DD 0.11 0.29 0.23 0.30 1
AG 0.02 0.06 0.02 0.21 0.13 1
IVOL 0.02 0.22 0.22 0.02 0.40 0.06 1
Beta 0.05 0.01 0.04 0.01 0.20 0.05 0.31 1

Note: This table provides time-series averaged summary statistics and correlation of key attributes in this paper. R, is the REIT’s monthly return. ME
is the REIT’s market capitalisation. BM is the book-to-market ratio. Ry,,; is the cumulative return in the past 12 months. DD is the distance-to-default
following Bharath and Shumway (2008). AG is the ratio of asset growth rate. IVOL is the monthly idiosyncratic volatility relating to the Fama and
French (1993) three-factor model. Beta is the 60-month rolling averaged CAPM beta. Appendix B provides the definitions of each variable in detail.
The sample comprises 4,002 REIT-year observations with valid ME and monthly returns over the period from 1990 to 2016.
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3. Methodology

In this study we sort all equity REITs with valid price and
return information! into quintiles based on their default
risk (DD), and the portfolios are held from July for the
subsequent 12 months. The portfolios are rebalanced eve-
ry year and value-weighted portfolio returns are tracked
over the whole sample period.

The long-short portfolio holds stocks in Quintile 1
(lowest default risk) and short sells stocks in Quintile 5
(highest default risk), representing a zero cost default
risk investing strategy. Time-series variation of the long-
short portfolio returns over the sample period is used
to compute the significance level. The Newey and West
(1987) procedure was applied to correct for serial cor-
relation in returns.

An alternative measure of portfolio performance is
to use risk-adjusted returns instead of raw returns. We
use several asset pricing models to estimate risk-adjust-
ed returns including the CAPM, the Fama and French
(1993) three-factor model (FF3), the Fama and French
(1993) and Carhart (1997) four-factor model (FFC), and
the Fama and French (2015) five-factor model (FF5). The
formulas of those asset pricing models are as follows:

it ~Tre =% capm T Bi, Market (Rm,t Tt ) +&;; CAPM

Tt =Tf.0 = % FE3 + Bi Market (Rm,t T ) +
B; smpSMB, +B; pp HML, +¢;, FF3

Tt =Tfe = % prc + Bi Market (Rm,t L ) +
BismpSMB; + B,y HML, +B; yppUMD;, + €, FEC

Tt =77 = % Fps + Bi Market (Rm,t Tt ) + By supSMB, +
Bi i HML, +B; g RMW, +B; 0y CMA, +¢;,  FF5

where: 1, , is the portfolio return at time t; R,,, ; is the mar-
ket portfolio return at time # ry, is the risk-free interest
rate at time t; SMB,, HML,, UMD,, RMW, and CMA, are
size factor, value factor, momentum factor, profitability
factor and investment factor at time ¢, respectively. Alphas
estimated from the asset pricing models capture the risk-
adjusted returns.

The risk factors in the asset pricing models used in
this study are calculated based on common stocks. Alter-
natively, we could generate risk factors based on REITs
following Bond and Xue (2017), Chui et al. (2003), and
Guidolin and Pedio (2019). We use common stock risk
factors so that we can compare our results with the com-
mon stock literature and the REIT literature that also uses
common stock risk factors (see, among others, Ooi et al.,
2009; Cakici et al.,, 2014; Hao et al., 2016; Ling et al., 2019).

To investigate whether the long-short portfolio returns
are associated with particular firm characteristics, we em-

! There are 33 equity REITs delisted during the sample period
and we use CRSP delisting returns where applicable.
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ploy dependent double-sort analysis following Daniel and
Titman (1997). The sorted portfolios are formed by sort-
ing entities based on values of default risk and another
particular variable in our study. In detail, we sort all eq-
uity REITs into two portfolios based on the value of the
variable we aim to control for by using the median value.
Within each portfolio, we sort stocks into three portfolios
based on a 30/40/30 breakdown of default risk. This break-
down is used to ensure that we can investigate the default
risk premium while controlling for certain firm charac-
teristics, and ensure sufficient number of equity REITs in
each portfolio. The double-sort will generate six portfolios
in total. At the end of June in year ¢, we sort all the equity
REITs into those six portfolios and these are held from
July for the subsequent 12 months. The portfolios are re-
balanced every year and value-weighted portfolio returns
are tracked over the whole sample period. The objective of
the double-sort analysis is to understand and investigate
the relationship between stock returns and default risk
conditional on the control variables such as asset growth
or idiosyncratic volatility in our study.

4. Empirical analysis
4.1. Default risk and returns

Table 2 reports the returns of univariate sorted portfo-
lios based on default risk measure DD. The average excess
return from the low default risk portfolio is 0.999% per
month (t = 4.13). The average excess return of the high
default risk portfolio is —0.248% per month (t = —0.37),
and is substantially lower than the other portfolios. In
Panel B of Table 2, the default risk sorted portfolios has
an increased factor loading on market risk. The negative
relationship between default risk and equity REITs return
is consistent with Campbell et al. (2008) and it documents
that firms with higher default risk have generally under-
performed.

Figure 1 plots the cumulative return of value-weight-
ed portfolios with different levels of default risk and S&P
500 index over the 1990-2016 period. Consistent with the
portfolio performance in Table 2, default risk is negatively
associated with equity REIT performance. The portfolio
with lowest default risk (Q1) outperforms the S&P 500
index after 2000 as well as higher default risk portfolios.
The cumulative return of the portfolio with highest default
risk (Q5) underperforms the S&P 500 index over the sam-
ple period. The performance of investing in default risk,
long REITs with low default risk and short REITs with
high default risk, is strong over the period as a whole but
it declines sharply over the period 2007-2009, which il-
lustrates the strategy is sensitive to market (systematic)
risk. The performance of the Q1 and long-short portfolios
are similar over most of the sample period, suggesting that
it is the long-side of the default risk strategy that is the
main contributor to portfolio performance. Investing in
the default risk strategy generates an annualized return of
17.8% over the sample period, which is much higher than
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Table 2. Returns on default risk sorted REIT portfolios

| Low | 3 | High | Low-High
Panel A: Portfolio alphas
Mean Excess 0.999 0.945 —-0.248 1.246
Return 413) | (295 | (-037) | (226)
CAPM Alpha 0.633 0.469 -0.988 1.621
(2.84) 1.72) | (-1.67) | (3.19)
FF-3 Alpha 0.426 0.206 —1.484 1.910
(2.10) (0.78) (-2.77) (3.96)
FF-4 Alpha 0.459 0.379 -1.084 1.542
(2.19) (134) | (=1.94) | (3.09)
FF-5 Alpha 0.319 0.132 -1.429 1.748
(1.60) (0.51) (-2.75) (3.49)
Panel B: Three-factor regression coeflicients
RM 0.590 0.762 1.177 -0.587
(7.76) (6.84) (581) | (~3.89)
SMB 0.265 0.372 0.757 -0.492
(3.33) (3.40) (421) | (=2.95)
HML 0.531 0.669 1.258 -0.727
(4.05) (3.84) (5.13) (-3.72)

Note: The table reports the monthly excess returns and abnormal returns
for portfolios sorted on default risk. Default risk is measured by the dis-
tance of the expected value of firm’s asset to the default point. High DD
implies low likelihood of default. DD is constructed following Bharath
and Shumway (2008). We form value-weighted quintile portfolios at the
end of June each year and hold them for the subsequent 12 months. Pan-
el A reports the value-weighted average monthly excess returns (in %)
on portfolios. The monthly average abnormal returns on portfolios are
computed relative to the capital asset pricing model (CAPM) of Sharpe
(1964) and Lintner (1965), the Fama and French (1993) three-factor (FF-
3) model, the Fama and French (1993) and Carhart (1997) four-factor
(FFC) model, and the Fama and French (2015) five-factor (FF-5) model.
Panel B reports the factor loadings of the FF-3 model. The period is from
January 1990 to December 2016.
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the annualized return of the market index (11.0%) over
the same period.

The default risk investment strategy for REITs delivers
returns of 1.246% per month and is significant at 5% level
(t-statistics = 2.26), as indicated by the long-short port-
folio. The significant return is consistent across CAPM
(1.621% per month, t-statistics = 3.14), FF3 (1.910%
per month, t-statistics = 3.96), FFC (1.542% per month,
t-statistics = 3.09), and FF5 (1.75%, t-statistics = 1.75) risk-
adjusted returns. These results highlight that this default
risk premium cannot be explained by taking common
risk factors that are embedded in these models. Addition-
ally, the long-short portfolio’s negative factor loadings on
MKT, SMB and HML imply that investors are able to ex-
ploit the default risk as a factor and can hedge unwanted
risk exposures to market risk, or size and value.

We confirm the presence of a default risk premium
across various robustness tests which are shown in Ap-
pendix C. To test the robustness of the weighting method
of portfolio construction, we report the results of equally-
weighted portfolio returns. To address the robustness of
the sample, we report the results using the sample of all
equity REITs, a sample dropping equity REITs with a price
less than 1 dollar and a sample that follows Feng et al’s
(2011) definition of equity REITs. To address potential
concerns about portfolio rebalancing frequency and date,
we report results that rebalance the portfolios at the end of
each month and rebalance the portfolios at the end of each
January. To test whether the results are dependent upon
the choice of default risk measure we report the results us-
ing Campbell et al’s (2008) failure probability as the proxy
for default risk. All the results in the robustness check do
not materially deviate from the findings in Table 2, which
suggest the default risk puzzle is persistent and not due to
potential biases from research design.
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4.2. Size, book-to-market ratio and the default risk
premium

Consistent with the existing literature (Dichev, 1998; Vas-
salou & Xing, 2004; Campbell et al., 2008; Chava & Pur-
nanandam, 2010), we find that a default risk premium
exists in equity REITs. This anomaly may be a result of
the distinctive properties of REITs and we therefore in-
vestigate if the default risk premium can be explained by
some fundamental characteristics.

Equity fundamental characteristics like market value
of equity (ME) and book-to-market ratio (BM) are related
to a number of anomalies in equity returns. To investi-
gate whether the default risk premium is driven by the
covariance between default risk and other factors, Table 3
presents double-sorted portfolio returns based on mar-
ket value of equity (ME) and distance-to-default (DD).
The premium of a low-minus-high default risk portfolio
is still large and significant, 0.810% (t-statistics = 1.71)
per month in low ME group, and 0.479% per month
(t-statistics = 1.68) in high ME group. The result shows
that the negative relationship between default risk and
equity return remains observable in both low and high
ME groups. The negative pattern, therefore, results in a
profitable default risk investment strategy even after con-
trolling for size effects.

The premium in each size group is even higher in eco-
nomic and statistical terms when the analysis is adjusted
using various asset pricing models. The average monthly
FF3 alpha, for example, is 1.350% and 0.836% in low and
high ME group respectively (both with t-statistics over
3.0). The increase in risk-adjusted returns is similar to the
findings in univariate sort analysis, attributable to nega-
tive factor loadings on MKT, SMB as well as HML (Unt-
abulated for brevity). This provides further evidence that
controlling for size does not explain the negative default
risk-equity return puzzle nor the default risk premium.

We particularly pay attention to the difference in de-
fault risk premia between low and high ME groups. If the
premium is associated with ME, we would expect the pre-
mium to be different across low and high ME groups. The
differences in default risk premiums between the two ME
groups are statistically insignificant, indicating that there
is no statistically significant difference in default risk pre-
mium between low and high ME groups.

In Table 4, we report double-sorted portfolio returns
based on book-to-market ratios (BM) and distance-to-
default (DD). Premium of default risk strategy is positive
in both BM groups but statistically insignificant, yielding
at 0.304% per month in low BM group and 0.694% per
month in high BM group. When CAPM, FF3, FFC and
FF5 models are applied, the premium becomes statistically
significant in the low BM group and increases by about
0.1-0.25%, while the premiums in the high BM group
are still insignificant except in the FF5 model. The differ-
ences in default risk premiums between two BM groups
are statistically insignificant, indicating that there is no
statistically significant difference in default risk premium
between low and high BM groups.
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Table 3. Default risk premium and size

L Mi High .
De?:fllt Defa(lillt Deffult L%Z%ilﬁh
Risk Risk Risk
Excess return
Low ME 1.164 1.060 0.354 0.810
(5.08) (257) | (0.61) (1.71)
High ME 0.976 0.892 0.497 0.479
(3.83) (292) | (111) (1.68)
Low-High ME 0.331
(0.82)
CAPM alpha
Low ME 0.843 0.566 -0.292 1.134
(3.92) (1.62) | (=0.60) | (2.65)
High ME 0.586 0.419 -0.092 0.678
(2.47) (1.53) (-0.24) (2.68)
Low-High ME 0.456
(1.10)
FF-3 alpha
Low ME 0.626 0.202 -0.724 1.350
(3.43) (0.64) (-1.83) (3.50)
High ME 0.364 0.144 -0.472 0.836
(1.67) (0.55) | (-1.44) | (3.57)
Low-High ME 0.514
(1.24)
FFC alpha
Low ME 0.655 0.434 -0.374 1.029
(3.52) (1.32) | (=0.92) | (2.55)
High ME 0.412 0.249 -0.163 0.575
(1.85) (0.96) (-0.46) (2.29)
Low-High ME 0.454
(1.09)
FF-5 alpha
Low ME 0.543 0.259 -0.617 1.160
(2.86) 0.87) | (-1.42) | (2.69)
High ME 0.256 0.029 -0.450 0.706
(1.16) 0.12) | (-1.42) | (2.82)
Low-High ME 0.453
(1.01)

Note: The table reports the monthly excess returns and abnormal returns
for portfolios sorted on default risk and market value of equity. Default
risk is measured by the distance of the expected value of firm’s asset to
the default point. High DD implies low likelihood of default. DD is con-
structed following Bharath and Shumway (2008). The market value of eq-
uity is the product of equity REIT’s price and common shares outstand-
ing (in million US dollars) at the end of June in year t. At the end June
of year t, we first split all equity REITs by the median value of market
value of equity, and then sort all REITs by using the 30/40/30 breakdown
of DD in each group. We form the value-weighted portfolios at the end
of June each year and hold them for the subsequent 12 months. The top
panel reports the value-weighted average monthly excess returns (in %)
on portfolios. The monthly average abnormal returns on portfolios are
computed relative to the capital asset pricing model (CAPM) of Sharpe
(1964) and Lintner (1965), the Fama and French (1993) three-factor
(FF-3) model, the Fama and French (1993) and Carhart (1997) four-
factor (FFC) model, and the Fama and French (2015) five-factor (FE-5)
model. The period is from January 1990 to December 2016.
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Table 4. Default risk premium and book-to-market ratio

L Mi High .
De?avzlt Defa(lillt Deffult L%Z%ﬁﬁh
Risk Risk Risk
Excess return
Low BM 1.076 1.101 0.773 0.304
(4.41) (3.83) (2.18) (1.25)
High BM 0.495 0.348 -0.199 0.694
(1.07) (0.64) | (-0.30) | (1.20)
Low-High BM -0.390
(-0.69)
CAPM alpha
Low BM 0.718 0.673 0.283 0.435
(3.16) (2.56) (0.93) (1.85)
High BM -0.093 -0.297 -0.899 0.806
(-0.22) (-0.63) (-1.56) (1.46)
Low-High BM -0.371
(-0.66)
FF-3 alpha
Low BM 0.523 0.416 0.026 0.496
(0.10) (1.69) (2.46) (2.16)
High BM -0.481 -0.695 -1.316 0.835
(1.54)
Low-High BM -0.339
—-0.61
FFC alpha
Low BM 0.537 0.474 0.143 0.394
(2.48) (1.88) (0.52) (1.73)
High BM -0.180 -0.340 -0.670 0.490
(-0.43) (-0.70) (-1.27) (0.83)
Low-High BM 0.717 0.814 0.813 -0.096
(-0.16)
FF-5 alpha
Low BM 0.399 0.293 -0.157 0.556
(1.92) (1.25) (-0.54) (2.69)
High BM -0.504 -0.538 -1.092 0.588
(-1.16) | (-1.36) | (-1.87) | (2.82)
Low-High BM -0.032
(-0.05)

Note: The table reports the monthly excess returns and abnormal returns
for portfolios sorted on default risk and book-to-market equity ratio. De-
fault risk is measured by the distance of the expected value of firm’s asset
to the default point. High DD implies low likelihood of default. DD is
constructed following Bharath and Shumway (2008). The book-to-market
equity ratio is calculated strictly following Davis et al. (2000) that is the
fiscal year-end book value of equity in the t-1 year divided by the market
value of equity at the end of December in ¢-1 year. Depending on the avail-
ability, book value of equity is defined as shareholder’s equity (measured
in the order depending on the availability: Compustat SEQ, Compustat
CEQ + PSTK, or Compustat AT-LT) plus balance sheet deferred taxes and
investment tax credit (Compustat TXDITC, if available), minus the book
value of preferred stock (measured in the order depending on the avail-
ability: Compustat PSTKRV, Compustat PSTKL or Compustat PSTK). At
the end June of year ¢, we first split all equity REITs by the median value of
book-to-market equity ratio, and then sort all REITs by using the 30/40/30

breakdown of DD in each group. We form the value-weighted portfolios
at the end of June each year and hold them for the subsequent 12 months.
The top panel reports the value-weighted average monthly excess returns
(in %) on portfolios. The monthly average abnormal returns on portfolios
are computed relative to the capital asset pricing model (CAPM) of Sharpe
(1964) and Lintner (1965), the Fama and French (1993) three-factor (FF-3)
model, the Fama and French (1993) and Carhart (1997) four-factor (FFC)
model, and the Fama and French (2015) five-factor (FF-5) model. The
period is from January 1990 to December 2016.

4.3. The default risk premium and REIT-related
pricing effect

To investigate further the negative relationship between
default risk and equity returns, in this section we test if
the default risk premium is due to the variation of asset
growth (AG) and idiosyncratic volatility (IVOL). In eq-
uity REITs, both AG and IVOL are significant anomalies
which are unexplained by asset pricing models, we test if
the default risk premium is related to them using depend-
ent double-sort portfolio analysis.

4.3.1. Default risk and asset growth

Hou et al. (2015) document that a pricing factor based
on asset growth (Cooper et al., 2008) can explain the
significance of default risk premium. They argue that as-
set growth represents a risk and aggressive investments
alter investor expectations on equity returns. Ling et al.
(2019) find that REIT asset growth is driven primarily by
expansions in their real estate holdings and 58.3% of the
financing is funded by additional debt. Raising debt to
fund investment projects may put pressure on a REIT’s
cash flow and therefore increase the risk of default, which
potentially is reflected in the default risk premium.

We test if the default risk premium is more prominent in
REITs with high asset growth than low asset growth REITs.
Table 5 reports the double-sorted portfolio returns based
on asset growth (AG) and distance-to-default (DD). The
return on low-minus-high default risk portfolio is 0.607%
with t-statistic of 1.18 for REITs with low asset growth and
0.118% with t-statistic of 0.36 for REITs with high asset
growth. This is not consistent with the conceptual justifi-
cation that the default risk premium is more pronounced
in high asset growth stocks. Additionally, the abnormal
returns in the low asset growth group of CAPM and FF3
models are positive and statistically significant with 0.787%
and 1.83%, respectively. Other abnormal returns produced
by all asset pricing models are insignificant.

Since the double-sorted portfolio analysis controls the
effect of AG, a statistically significant difference in default
risk premium between low AG and high AG groups would
support the asset growth explanation. We do not find ro-
bust evidence that default risk premium can be explained by
asset growth. The difference is 0.489% per month without
risk-adjustment, or between 0.376% and 0.663% with risk-
adjustments. None of the five differences are statistically sig-
nificant. The combined reading of the default risk premium
and their difference does not give compelling support to the
effect of asset growth on the default risk premium.
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Table 5. Default risk premium and asset growth
L Mi High .
De?a‘f:lt Defa(lillt Defgult L%Z%?Jﬁh
Risk Risk Risk
Excess return
Low AG 0.690 0.630 0.082 0.607
(2.08) (1.51) (0.13) (1.18)
High AG 0.916 0.969 0.798 0.118
(3.61) (3.21) (1.70) (0.36)
Low-High AG 0.489
(0.99)
CAPM alpha
Low AG 0.231 0.086 —-0.647 0.878
(0.74) 024) | (=121) | (1.83)
High AG 0.556 0.527 0.306 0.250
(2.37) (1.99) (0.73) (0.79)
Low-High AG 0.628
(1.30)
FF-3 alpha
Low AG -0.011 -0.279 -1.072 1.061
(-0.04) | (-0.84) | (-2.30) (2.35)
High AG 0.329 0.299 -0.070 0.398
(1.57) (1.17) | (=0.19) | (1.34)
Low-High AG 0.663
(1.34)
FFC alpha
Low AG 0.141 0.003 —-0.480 0.622
(0.49) 0.01) | (=1.00) | (1.31)
High AG 0.380 0.342 0.135 0.245
(1.78) (1.31) (0.35) (0.76)
Low-High AG 0.377
(0.75)
FF-5 alpha
Low AG -0.153 -0.348 -0.877 0.724
(-0.49) | (-1.10) | (-1.68) | (1.37)
High AG 0.239 0.240 -0.109 0.348
(1.16) (1.01) | (=0.30) | (1.12)
Low-High AG 0.376
(0.72)

Note: The table reports the monthly excess returns and abnormal returns for
portfolios sorted on default risk and asset growth. Default risk is measured
by the distance of the expected value of firm’s asset to the default point.
High DD implies low likelihood of default. DD is constructed following
Bharath and Shumway (2008). Asset growth is defined as the difference of
Firm's total asset (Compustat AT) in fiscal year ¢-1 and -2, scaled by the -2
total assets. At the end June of year ¢, we first split all equity REITs by the
median value of asset growth, and then sort all REITs by using the 30/40/30
breakdown of DD in each group. We form the value-weighted portfolios
at the end of June each year and hold them for the subsequent 12 months.
The top panel reports the value-weighted average monthly excess returns
(in %) on portfolios. The monthly average abnormal returns on portfolios
are computed relative to the capital asset pricing model (CAPM) of Sharpe
(1964) and Lintner (1965), the Fama and French (1993) three-factor (FF-3)
model, the Fama and French (1993) and Carhart (1997) four-factor (FFC)
model, and the Fama and French (2015) five-factor (FF-5) model. The pe-
riod is from January 1990 to December 2016.
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4.3.2. Default risk and idiosyncratic volatility

Stambaugh et al. (2015) find evidence that default risk
premium is more pronounced among stocks with high
idiosyncratic volatility (IVOL). They argue that high idi-
osyncratic volatility implies additional risk for the arbitra-
geur and that these stocks are hard to short sell. In REITs,
idiosyncratic volatility has received extensive research,
and Cakici et al. (2014) find the pricing effect of IVOL in
REITs is stronger than in ordinary shares. We therefore
investigate the relationship between default risk and idi-
osyncratic volatility.

Table 6 reports the distress risk premium after control-
ling for the effect of idiosyncratic volatility (IVOL). The
default risk premium is 0.426% per month with t-statistics
of 1.59 for low IVOL group and 0.921% per month with t-
statistics of 1.64 for high IVOL group, suggesting that the
default risk premium might be positively associated with
idiosyncratic volatility. This relationship is also shown af-
ter adjusting performance using CAPM (0.426% against
0.921%), FF3 (0.642% against 1.266%), FFC (0.411%
against 0.929%), as well as FF5 (0.629% against 1.230%).
The premiums are statistically significant in both low and
high IVOL groups when CAPM, FF3 and FF5 models are
applied.

Although the default risk premium is more promi-
nent in high IVOL REITs, the differences of the premium
between high and low idiosyncratic volatility groups are
not statistically significant, indicating that there is no sta-
tistically significant difference in default risk premium
between low and high IVOL groups. This is inconsistent
with Stambaugh et al. (2015), who argue the distress puz-
zle only exists in high IVOL stocks where arbitraging ac-
tivities are difficult and risky.

Table 6. Default risk premium and idiosyncratic volatility

DI(;(f)::llt Dg;ilt Dlgllfgillt LOD“e’;gﬁh
Risk Risk Risk
Excess return
Low IVOL 1.015 0.920 0.589 0.426
(4.03) (2.82) (1.51) (1.59)
High IVOL 0.984 1.088 0.064 0.921
(3.05) (2.13) (0.10) (1.64)
Low-High 0.030 -0.168 0.525 -0.495
IVOL (~1.00)
CAPM alpha
Low IVOL 0.657 0.467 0.122 0.535
(2.82) (1.57) (0.35) (2.01)
High IVOL 0.552 0.480 -0.613 1.165
(1.92) (1.15) | (-1.04) | (2.13)
Low-High 0.105 —-0.012 0.735 -0.630
IVOL (1.26)
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End of Table 6

Dléga‘fﬂt Dle\:gilt Dljglllllt L%Z%gﬁh
Risk Risk Risk
FF-3 alpha
Low IVOL 0.463 0.201 -0.179 0.642
(2.18) 0.70) | (=0.57) | (2.47)
High IVOL 0.259 0.080 -1.007 1.266
(1.03) 022) | (=2.00) | (2.41)
Low-High 0.204 0.121 0.827 —-0.624
IVOL (-123)
FFC alpha
Low IVOL 0.495 0.290 0.084 0.411
(2.28) (1.02) 0.27) (1.62)
High IVOL 0.391 0.418 -0.539 0.929
(1.54) (1.06) | (=1.03) | (1.76)
Low-High 0.105 -0.128 0.623 -0.518
IVOL (0.95)
FE-5 alpha
Low IVOL 0.383 0.121 -0.246 0.629
(1.82) (0.43) | (-0.81) | (2.35)
High IVOL 0.244 0.145 -0.986 1.230
(1.02) 042) | (=1.72) | (2.04)
Low-High 0.138 -0.024 0.740 -0.602
IVOL (-1.06)

Note: The table reports the monthly excess returns and abnormal returns
for portfolios sorted on default risk and idiosyncratic volatility. Default
risk is measured by the distance of the expected value of firm’s asset to
the default point. High DD implies low likelihood of default. DD is con-
structed following Bharath and Shumway (2008). Idiosyncratic volatility
is measured as Ang et al. (2006) (see Appendix B for details). At the
end June of year t, we first split all equity REITs by the median value
of idiosyncratic volatility, and then sort all REITs by using the 30/40/30
breakdown of DD in each group. We form the value-weighted portfolios
at the end of each month and hold them for the following month. The
top panel reports the value-weighted average monthly excess returns (in
%) on portfolios. The monthly average abnormal returns on portfolios
are computed relative to the capital asset pricing model (CAPM) of Shar-
pe (1964) and Lintner (1965), the Fama and French (1993) three-factor
(FF-3) model, the Fama and French (1993) and Carhart (1997) four-
factor (FFC) model, and the Fama and French (2015) five-factor (FF-5)
model. The period is from January 1990 to December 2016.

5. Further discussion

5.1. Is default risk investment strategy equivalent to
quality asset investment strategy?

The quality factor theory argues that assets with character-
istics such as high profitability, payout ratio, growth rate
and safety are associated with high expected return. Anz-
inger et al. (2017) construct a quality factor for REITs by
using the estimates of profitability, growth rate, safety and
payout ratio. They found that quality factor investing (long
good quality REITs and short bad quality REITs) generates

a return of 12.93% per annum in the 1999-2013 period.
Solely investing based on safety (long safe REITs and short
risky REITs) generates an annual return of 7.96%. Their
safety measure is based on Altman (1968) Z-score default
risk measure. Our results find that adopting a single meas-
ure of default risk, the default risk premium (14.95% per
annum) itself is larger than the whole quality premium.
This suggests that default risk investment strategy is not
equivalent to a quality asset investment strategy.

5.2. Is default risk premium due to limit of
arbitrage

Campbell et al. (2008) argue the default risk premium
seems too high to be rational. Limit of arbitrage theory
claims market frictions such as bid-ask spreads, short-
selling constraints make some investment opportuni-
ties impossible to achieve. Specifically, Novy-Marx and
Velikov (2015) find the default risk premium is not sta-
tistically significant adjusting for risks and transaction
costs, because the short-side of the default risk strategy
(short-selling high default risk stocks) are small stocks and
associated with high transaction costs. The difficulty in
short-selling high default risk stocks is also observed by
Stambaugh et al. (2015), supporting the view that the ar-
bitrage limit effect is behind the distress puzzle and results
in the profitability of such a hypothetical trading strategy.

However, as shown in Figure 1, the profitability of de-
fault risk strategy in REITs is mainly contributed by the
long-side (buy and hold the low default risk REITs) which
constantly beat all other REITs and the market perfor-
mance. The factor loadings of SMB in Table 2 also confirm
that low default risk REITs tend to be large stocks, which
are unlikely to have high transaction costs. This evidence
shows that REITs are different from common stocks, and
the limit of arbitrage effect is not accounting for the de-
fault risk premium in REITS.

5.3. Possible explanation of default risk premium

We find striking evidence showing that the default risk
premium is associated with general stock market risk. Ta-
ble 7 reports the default risk premium controlling for the
effect of market risk measured by CAPM beta. The default
risk premium in low beta REITs is marginal and statisti-
cally insignificant (0.154% with t-statistic of 0.40). Espe-
cially when results are adjusted by FFC model, the pre-
mium is only 0.02% (t-statistic = 0.06) in low beta REITs
in sharp contrast with the 1.052% (t-statistic = 2.50) in
high beta REITs.

The difference of default risk premium in low and
high market risk group is significant in 4 out of 5 per-
formance measurements, including CAPM alpha (t-sta-
tistic = —1.78), FF3 alpha (t-statistic = —2.02), FFC alpha
(t-statistic = —2.01) as well as FF5 alpha (t = —1.78). The re-
sults show that the default risk premium is associated with
market risk. For the low market risk REITs, default risk is
irrelevant to their return. On the other hand, ignoring or
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underestimating default risk will result in mispricing of
the return of REITs with high market risk. Thus, default
risk premium exists amongst high market risk REITs.

Due to the relatively low likelihood of default, it is per-
haps not surprising that investors may ignore or underes-
timate the default risk. Such behaviour would not cause
any mispricing for REITs that have low market risk, but
this will cause mispricing for REITs have relatively high
market risk.

Table 7. Default risk premium and CAPM beta

Dlégﬁlt Dlzgilt Dljgll;lt L%“Z%ijl%h
Risk Risk Risk
Excess return
Low Beta 1.052 1.029 0.898 0.154
(3.89) (3.56) (1.92) (0.40)
High Beta 0.927 0.838 0.021 0.905
(3.10) (1.96) (0.03) (1.91)
Low-High 0.125 0.191 0.876 —-0.751
Beta (~1.43)
CAPM alpha
Low Beta 0.678 0.644 0.492 0.186
(2.62) (2.37) (1.16) (0.48)
High Beta 0.458 0.267 —-0.654 1.113
(1.76) (0.74) (-1.20) (2.49)
Low-High 0.219 0.377 1.146 -0.927
Beta (-1.78)
FF-3 alpha
Low Beta 0.468 0.435 0.213 0.255
(1.93) (1.72) (0.57) (0.67)
High Beta 0.176 -0.079 -1.119 1.294
(0.73) (-0.26) (-2.51) (3.17)
Low-High 0.292 0.514 1.331 -1.039
Beta (=2.02)
FFC alpha
Low Beta 0.527 0.515 0.507 0.020
(2.14) (2.00) (1.45) (0.06)
High Beta 0.275 0.133 -0.777 1.052
(1.09) (0.39) (0.39) (2.50)
Low-High 0.252 0.382 1.284 -1.032
Beta (-2.01)
FF-5 alpha
Low Beta 0.346 0.339 0.153 0.194
(1.47) (1.35) (0.40) (2.35)
High Beta 0.118 -0.119 —-1.042 1.160
(0.49) (-0.40) (-2.22) (2.04)
Low-High 0.228 0.458 1.195 -0.967
Beta (-1.78)

Note: The table reports the monthly excess returns and abnormal re-
turns for portfolios sorted on default risk and the five-year CAPM beta.
Default risk is measured by the distance of the expected value of firm’s
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asset to the default point. High DD implies low likelihood of default.
DD is constructed following Bharath and Shumway (2008). The five-
year CAPM beta is estimated as Fama and French (1996). A REIT’s
monthly return in excess of one-month US treasury bill rate is regressed
by the value-weighted excess return of CRSP index in the given month:

Ry =1y =0, +Boaps (Rm’t —rf)t)JrsiJ . The coefficient of market

excess return is the monthly CAPM beta for the REIT. We take a roll-
ing window at 60 months to obtain the averaged value of the five-year
CAPM beta, and a minimum of 36 months with non-missing value for
conducting regressions is required. If the valid monthly return is less
than 36 months in the rolling window, the five-year CAPM beta is set
as missing. At the end June of year t, we first split all equity REITs by
the median value of the five-year CAPM beta, and then sort all REITs
by using the 30/40/30 breakdown of DD in each group. We form the
value-weighted portfolios at the end of each month and hold them for
the following month. The top panel reports the value-weighted average
monthly excess returns (in %) on portfolios. The monthly average ab-
normal returns on portfolios are computed relative to the capital asset
pricing model (CAPM) of Sharpe (1964) and Lintner (1965), the Fama
and French (1993) three-factor (FF-3) model, the Fama and French
(1993) and Carhart (1997) four-factor (FFC) model, and the Fama and
French (2015) five-factor (FF-5) model. The period is from January 1990
to December 2016.

5.4. Practical insights for investors

Our paper documents that a default risk investment strat-
egy (long low default risk REITs and short high default risk
REITs) generates a return of 15% per annum. Addition-
ally, risk-adjusting the portfolio returns using the CAPM,
the Fama and French (1993) three-factor model, the Fama
and French (1993) and Carhart (1997) four-factor model,
and the Fama and French (2015) five-factor model shows
that the default risk premium cannot be explained by the
risk factors in the main asset pricing models. The strategy
is forward-looking and hence shows that default risk has
ability to predict cross-sectional variation in future stock
returns in REITs over the period of study.

Bankruptcy, default and delisting rarely happen in
REITs, but this does not mean that default risk can be
ignored in REIT investment. The study shows a trading
strategy based on the REIT’s default risk generates a non-
trivial return.

Conclusions

This paper contributes to the real estate literature by ex-
amining the relationship between default risk and return
of REITs. Default risk is measured by DD which is an op-
tion pricing based model and is superior to other default
risk measures such as O-score and Z-score (Hillegeist
et al., 2004). Furthermore, accounting information based
default risk models are heavily reliant on a firm’s lever-
age, cash holding, dividends which are not appropriate for
REITs. We found that default risk appears to be mispriced
in the share prices of REITs. Default risk is negatively
associated with the return of REITs, which is consistent
with the common stock literature. A default risk invest-
ment strategy (long low default risk REITs and short high
default risk REITs) generates a return of 15% per annum
or a risk-adjusted return around 20% per annum. We
find the default risk premia are not statistically different
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between low and high firm size, low and high book-to-
market ratio, low and high asset growth rate or low and
high idiosyncratic volatility, showing that our findings
are not simply a spurious relationship to these anomalies.
However, the default risk premia are significantly different
in REITs between low and high CAPM beta. The distress
premium disappears in the low beta REITs group and ex-
ists in the high beta REITs group. Due to the relatively low
likelihood of default, it seems likely that investors tend
to ignore or underestimate default risk. Such behaviour
would not cause any major mispricing for REITs that have
low market risk, but this will cause mispricing for REITs
that have relatively high market risk.

Our finding should be of interest to investors looking
to generate alpha from investing in REITs. Default risk
has provided an effective investment strategy among US
equity REITs. Both raw and risk-adjusted average returns
are higher than previous documented anomalies in REITS,
such as asset growth, idiosyncratic volatility and quality
factors.
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Appendix B. Variable description

Variable

Definition

Distance-to-default (DD)

The distance of the expected value of firm’s asset to the default point. High DD implies low likelihood
of default. DD is constructed following Bharath and Shumway (2008)

ME

The market value of equity (ME) is the product of equity REIT’s price and common shares outstanding
(in million US dollars) at the end of June in year ¢

BM

The book-to-market (BM) equity ratio is calculated strictly following Davis et al. (2000) that is the
fiscal year-end book value of equity in the ¢-1 year divided by the market value of equity at the end of
December in t-1 year. Depending on the availability, book value of equity is defined as shareholder’s
equity (measured in the order depending on the availability: Compustat SEQ, Compustat CEQ +
PSTK, or Compustat AT-LT) plus balance sheet deferred taxes and investment tax credit (Compustat
TXDITGC, if available), minus the book value of preferred stock (measured in the order depending on
the availability: Compustat PSTKRV, Compustat PSTKL or Compustat PSTK)

AG

Asset growth (AG) is defined as the difference of Firm’s total asset (Compustat AT) in fiscal year t-1
and ¢-2, scaled by the #-2 total assets

Beta

The five-year CAPM beta (Beta) is estimated as Fama and French (1996). A REIT’s monthly return in
excess of one-month US treasury bill rate is regressed by the value-weighted excess return of CRSP
index in the given month:

Ry =75 =0 +Beapmy (Rm,t U ) T
The coefficient of market excess return is the monthly CAPM beta for the REIT. We take a rolling
window at 60 months to obtain the averaged value of five-year B4py > and a minimum of 36 months
with non-missing value for conducting regressions is required. If the valid monthly return is less than
36 months in the rolling window, the B ,py, is set as missing

IVOL

Idiosyncratic volatility (IVOL) is measured as Ang et al. (2006). For every month ¢, stock’s daily
excess return at day t is regressed by daily market excess return (R,, . =7y . ), size factor (SMB),
value factor (HML).

Ry =rpe =0 +Buykr,i (Rm,'r T ) +Boup,i SMB; + By HML, +8; ..

The standard deviation of the residual (¢; . ) of the regression is the monthly idiosyncratic volatility,
which is equivalent to the “1/0/1” idiosyncratic volatility reported in Ang et al. (2006).

1 N
IVOL,, =2 NZgﬁ .-
=1

We require returns from over 15 trading day (N >15) in each month to estimate the monthly IVOL.
If an equity REIT has 14 or less trading days, the corresponding monthly IVOL is set as missing

Campbell et al’s (2008)
failure probability

Campbell et al. (2008) document a measurement of failure probability that has strong predictive power
in identifying default events. The measure is by taking the following two-step estimation:
FPS°¢ =~9.164 ~20.264x NIMTAAVG; , +1.416 X TLMTA, , —7.129x EXRETAVG; , +1.411x
SIGMA, ; —0.045x RSIZE; , —2.132x CASHMTA, , +0.075x MB, , —0.058 x PRICE, .

The definition of the seven explanatory variables is described in Campbell et al. (2008) in detail. The
probability of a firm is failing in the next period is equivalent to

1
Ff)iyt = _Fpscore "
1+e it
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Appendix C. Robustness check for default risk premium

Meﬁ‘;ﬁfgess CAPM Alpha FF-3 Alpha FFC Alpha FF-5 Alpha
Panel A: Full sample
1.168 1.468 1.653 1.142 1.451
(2.17) (2.95) (3.56) (2.45) (2.66)
Panel B: Drop $1 REITs
0.998 1.316 1.569 1.102 1.391
(1.99) (2.87) (3.77) (2.61) (2.84)
Panel C: Monthly rebalance
1.012 1.328 1.566 1.111 1.450
(1.91) (2.83) (3.61) (2.37) (3.22)
Panel D: Rebalance on January every year
0.584 0.862 1.046 0.530 0.836
(1.15) (1.94) (2.58) (L.61) (1.85)
Panel E: Feng et al. (2011) list
0.390 0.793 0.991 0.683 0.864
(0.76) (1.73) (2.37) (1.41) (1.95)
Panel F: Equally weighted
0.320 0.632 0.869 0.467 0.739
(0.68) (1.47) (2.37) (1.17) (1.73)
Panel G: Campbell et al. (2008) failure probability
1.068 1.425 1.586 1.254 1.243
(2.20) (3.02) (3.41) (2.53) (2.59)

Note: The table reports robustness check for default risk premium. Panel A reports the excess return and
abnormal returns on the portfolios by using the full sample. Panel B reports the excess return and abnormal
returns on the portfolios by using the sample excluding stocks with price below $1. Panel C reports the excess
return and abnormal returns on the portfolios which are monthly rebalanced. Panel D reports the excess
return and abnormal returns on the portfolios which are rebalanced in January. Panel E reports the excess
return and abnormal returns on the portfolios by using the sample of REITs list of Feng et al. (2011). Panel F
reports the value-weighted excess return and abnormal returns on the portfolios. Panel G reports the excess
return and abnormal returns on the portfolios according to the failure probability of Campbell et al. (2008).
The monthly average abnormal returns on portfolios are computed relative to the capital asset pricing model
(CAPM) of Sharpe (1964) and Lintner (1965), the Fama and French (1993) three-factor (FF-3) model, the
Fama and French (1993) and Carhart (1997) four-factor (FFC) model, and the Fama and French (2015) five-
factor (FF-5) model. The period is from January 1990 to December 2016.



