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Abstract

Flight to safety (FTS) affects the markets for risky assets such as stocks, corporate bonds,
and commodities. Yet, little is known about the effects on commercial real estate. We
show that REITs offer a hedge against FTS, with daily total returns being less sensitive
to F'TS than many other industries and measures of REIT liquidity actually improving on
FTS days. However, a cluster of FTS days signals a decline in economic fundamentals
i the long run. We find that the odds of a drop in REIT quarterly revenue increase
by 15 percent after an FTS cluster, ceteris paribus. This effect persists for up to four
quarters. We also find that commercial real estate price appreciation is all but wiped
out over up to four quarters following an FTS cluster. Our findings benefit investors by
providing estimates of the short-term return and liquidity response of REITs to FTS
episodes, and by documenting long-term effects on REIT revenues and real asset values.
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1 Introduction

Flight to Safety (FTS) is a period of substantial multi-market distress, typically defined by
the joint occurrence of large negative equity returns and large positive government bond
returns (Baele, Bekaert, Inghelbrecht, and Wei, 2014).! Research has documented FTS in
stock, bond, currency, commodities, and credit markets.? By contrast, there is virtually
no evidence on the effects of FTS in the real estate market, despite the growing economic
significance of this asset class (Plazzi, Torous, and Valkanov, 2010). Our principal aim in

this paper is to close this gap in the existing literature.

There is reason to be skeptical that FT'S may be relevant for real estate. FTS is often confined
to a single day and rarely lasts longer than three days (Baele, Bekaert, Inghelbrecht, and
Wei, 2014). However, trades in real estate occur far less frequently. To make progress on
understanding the relevance of F'TS for real estate, we require a proxy for the performance
of real estate that we can observe daily. In our work here, we focus on U.S. listed equity
Real Estate Investment Trusts, or REITs. REITs represent the vast majority of firms in the
GICS Real Estate sector. The market capitalization of the sector is approximately $1.12
trillion, which is similar to Utilities or Telecommunications. Almost 200 equity REITs provide

exposure to the cash flows and valuation of major property types and geographies of the

LFTS is thus sharply distinguished from general turmoil in the equity market alone. It is also distinct from market variation
related to long-term business cycles. In some consumption-based asset pricing models, FTS denotes the joint occurrence of high
uncertainty, low stock prices and high real rates (Barsky, 1989; Bekaert and Engstrom, 2009; Bekaert, Engstrom, and Xing,
2009). FTS is also characterized by very significant equity market volatility, an issue of first-order concern to many investors,
especially during bear markets. Furthermore, in FT'S periods, Treasury securities attract a flight-to-liquidity premium (Longstaff,
2004). Adrian, Crump, and Vogt (2016) document non-linear relationships between volatility and asset prices, as predicted
in theoretical models of FTS. Using evidence from the Euro Area bond market, Beber, Brandt, and Kavajecz (2009) show
empirically that F'TS has two components, flight to quality and flight to liquidity.

2See, for instance, Acharya, Amihud, and Bharath (2013); Baele, Bekaert, Inghelbrecht, and Wei (2014); Baur and Lucey
(2009); Bernanke, Gertler, and Gilchrist (1996); Lang and Nakamura (1995).



underlying U.S. commercial real estate market, which Savills estimates to be worth about $8

trillion (equivalent to approximately 30 percent of the U.S. stock market).

Our work proceeds in several stages. First, we define FTS days using conventions described
in Baele, Bekaert, Inghelbrecht, and Wei (2014). We then measure the returns of the REIT
industry on FTS days, and find that the overall decline in daily total returns from non-
FTS days to FTS days is 2.49 percent, significantly smaller than in many other industries.
Conditioning on common asset pricing factors, we find that the marginal effect of FTS on
REIT returns is significantly positive (between 0.25 and 0.28 percent, depending on model
specification); many other industries have substantially negative marginal FTS pricing effects.
In contrast to many other industries, we also find that measures of REIT liquidity, notably
price impact of trade and trading volume, improve significantly during FTS. Collectively,
our results constitute some evidence that REITs offer a partial hedge against the otherwise

negative equity returns seen during F'T'S episodes.

These findings on returns and liquidity are interesting since large cap equities tend to bear
the brunt of FTS in equities. Savvy traders might be expected to target large caps with
deep, liquid markets and small spreads for the bulk of the de-risking trades (we refer to this
as the ‘microstructure channel’). It is noteworthy that the 32 REITs currently in the S&P
500 Large Cap Index account for 58.7 percent of the total equity market capitalization of
the FTSE Nareit All REITs Index. So, despite the fact that on a value-weighted basis, our
index mimics the large cap index, REITs outperform many other sectors on FTS days. We
conjecture that this may reflect the fact that REIT cash flows are derived primarily from

longer-term leases on ‘hard’ assets, but this remains a potential topic for future research.



We then show that FTS days sometimes occur in clusters. In our sample, the likelihood that
a given calendar quarter experiences such a cluster of FTS days (i.e. two or more) is almost
24%. This is potentially important since Baele, Bekaert, Inghelbrecht, and Wei (2014) show
that F'T'S clusters have implications for economic fundamentals in the long run. Specifically,
they document significant declines in quarterly inflation, real GDP growth, and industrial
production growth up to four quarters forward. We show that F'TS clusters also affect real
estate corporate cash flows. We estimate that the occurrence of an F'T'S cluster increases the

odds of lower revenue for REITs in the following quarter by 15 percent, ceteris paribus.

This REIT revenue decline following an FTS cluster persists for some time. We find that
the likelihood of revenue declines remains significantly elevated two, three, and four quarters
forward. Interestingly, however, we find that revenue declines are only associated with clusters
of FTS days, not the occurrence of an individual FTS day in a quarter. Our results confirm
that a higher concentration of F'TS days in a quarter signals an economic downturn in real
estate. This evidence on the real consequences of FTS in the REIT sector goes beyond the

contemporaneous micro-structure channel documented in the literature to date.

It appears that market participants anticipate lower corporate revenues following a cluster of
FTS days and reprice REIT shares appropriately. We find very little evidence of negative
momentum in REIT share prices beyond price changes during an actual F'TS episode: REIT
industry total return premiums are largely unaffected up to four quarters forward. Our
finding suggests that information signaled by FTS about declining fundamentals is priced

quickly and fully, with no further implications for REIT stock returns.



Lower corporate revenues suggest a decline in the underlying real estate market fundamentals
following FTS clusters. This decline is economically substantial: we find that the occurrence
of an F'TS cluster in a quarter almost completely wipes out any appreciation in property
prices that would otherwise have followed up to four quarters forward. We estimate that,
absent an F'TS cluster, commercial property values would increase by 6.28 percent over four
quarters. Following a quarter with an F'TS cluster, however, price appreciation over the
subsequent four quarters is 6.08 percent lower, leading to net appreciation of close to zero
over that period. Our finding represents novel evidence on the long-term value effects of FTS

episodes in the market for real property.

Finally, to confirm that we appropriately identify the effects of FT'S episodes, we use a
counter-factual analysis around the main individual conditions that indicate an F'T'S episode,
i.e. strongly negative equity returns and strongly positive bond returns. We find that neither
a bear market in equities alone, nor a bond market rally alone, produce any of our main

results, suggesting our results are indeed uniquely related to FTS episodes.

We contribute to the existing literature as follows. Baele, Bekaert, Inghelbrecht, and Wei
(2014) document the effects of FTS on the performance of a broad range of global risky assets.
Others focus on the response in measures of volatility or liquidity (Anand, Irvine, Puckett,
and Venkataraman, 2013; Greenwood and Thesmar, 2011; Hameed, Kang, and Viswanathan,
2010). We provide novel evidence on the contemporaneous, short-term effects of FTS on the
total return performance and liquidity measures of listed real estate securities. We believe

this to be the first evidence on how real estate markets are affected by FTS episodes.



The existing literature largely focuses on the short-term effects of F'T'S on performance and
liquidity. Some explore the cross-sectional distribution of firm-level responses to FTS (Bansal,
Connolly, and Stivers, 2014; Cella, Ellul, and Giannetti, 2013; Greenwood and Thesmar,
2011) but also remain focused on short-run effects. There is evidence that a cluster of FTS
days signals a decline in future economic fundamentals (Allen, Bali, and Tang, 2012; Baele,
Bekaert, Inghelbrecht, and Wei, 2014), but the implications for firms and their assets are, to
date, unexplored. We are, to our knowledge, the first to document long-run implications for

corporate cash flows, future stock returns, and real asset values in private property markets.

We proceed as follows. Section 2 outlines our empirical method. Section 3 presents the data.

Section 4 discusses the results. Section 5 presents counter-factual tests. Section 6 concludes.

2 Methodology

2.1 Empirical identification of FTS episodes

To identify FTS episodes, we broadly follow Baele, Bekaert, Inghelbrecht, and Wei (2014).
They define FTS as the simultaneous occurrence of unusually high bond and low equity

returns. We define the indicator for high bond and low equity returns as

FTS,=1I{r]>z}+I1{r] <z} (1)

where I is the indicator function, r? and r{ are bond and stock market returns on day ¢, and

z; are threshold values defined as

2y = K- Opy 2y = —K - Oy (2)
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where 03, and o, are time-varying volatilities for bond and stock returns at time ¢ and z; is
the threshold parameter. This requires equity (bond) returns to be x standard deviations
below (above) zero to identify an FTS day. To avoid look-ahead bias problems, we use a
one-sided kernel to measure return volatility over the past 22 trading days and set x = 1.5.

We then construct an indicator that takes the value of 1 during F'T'S days and 0 otherwise.

2.2 Aggregate response of REITs to FTS episodes

We characterize the aggregate unconditional response of REITs returns and liquidity to
FTS and compare it to other industries. We measure the industry-level return response by
comparing daily portfolio returns on FTS days with those on non-FTS days. For REITs and
other industries, we test the hypothesis that the mean return on FTS days is equal to that
on non-FTS days. Alternatively, we measure the industry-level return response by regressing

daily portfolio returns on the F'T'S indicator and a set of pricing factors as follows

Riy =7 +nEFTS; + %X, +u;y (3)

where R;; is the value-weighted return on industry portfolio ¢ on day ¢, 7o is a constant, F'T'S;
is the F'TS indicator variable we have constructed, and X contains other relevant daily pricing
factors. In different versions of this regression, we establish the robustness of our estimates

to the addition of the return on the market portfolio, the Fama and French value and size

3Baele, Bekaert, Inghelbrecht, and Wei (2014) define an FTS episode as a day with unusually high (low) bond (equity)
returns, with high equity volatility and strong negative high-frequency correlations between bond and equity prices. They also
use a two-sided kernel to measure return volatility. We explored different approaches and found that our method of relying on
strongly negative (positive) equity (bond) returns generates a distribution of FTS days that is very similar to the one described
in Baele, Bekaert, Inghelbrecht, and Wei (2014). We also explored another method where we generate a return volatility using
the average of backward-looking volatility and forward-looking VIX volatility. This avoids potential difficulties with using future
data, since the VIX value that pertains to the next 22 trading days is observable today. We found little difference using this
alternative method.



factors (Fama and French, 1993), the momentum factor (Carhart, 1997), and a liquidity
pricing factor constructed from the Amihud (2002) measure as asset pricing factors. In this
step of our analysis, we are primarily interested in the value of the estimated coefficient on

the F'TS indicator, =1, for each industry.

To test whether the FTS sensitivity of REITs differs from that of other industries, we estimate
Equation (3) in a system of regressions for all industry portfolios using SUR (Zellner, 1962).
On that basis, we compute the x? statistic and the associated probability that a given industry

coefficient, vy ;, is equal to the beta coefficient for REITS, v1 rerrs.

To assess the aggregate response in liquidity, we compute an industry portfolio-level version
of Amihud’s (2002) illiquidity measure as the ratio of the daily absolute industry return to
the industry-level (dollar) trading volume on that day as follows

| Rl

ILLIQ,;, — 4
@i VOL,, (4)

where | R; ;| is the absolute return of industry portfolio ¢ on day ¢ and VOL;; is the respective
daily trading volume in dollars. This ratio gives the percentage price change per dollar of daily
trading volume, or the daily price impact of order flow. Given that the pricing of Amihud’s
(2002) illiquidity measure is largely driven by the trading volume component (Lou and Shu,
2017), we also compute the inverse of daily dollar trading volume alone. We then employ
these measures to assess differences in the liquidity response to F'T'S in REITs versus other

industries following the same method as described for the unconditional return response.



2.8 The impact of FTS episodes on corporate cash flows

Baele, Bekaert, Inghelbrecht, and Wei (2014) show that a larger concentration of FTS days in
a quarter predicts significant declines in inflation, real GDP growth, and industrial production

growth up to four quarters into the future. We extend their work to include the implications

of FTS for future REIT revenues.

To do so, we first define an indicator signaling the occurrence of more than one FTS day in
a quarter, what we refer to hereafter as a ‘cluster’ of FTS days. This indicator stands in
contrast to the regular F'TS indicator signaling whether a quarter had any F'T'S day at all. We
then estimate a logit model where the dependent variable is an indicator measuring whether
a given REIT experiences a decline in revenue from quarter ¢ — 1 to quarter ¢, RevDrop; ;.
The main predictor of interest is the F'TS cluster indicator in quarter ¢ — 1. We estimate
the following logistic regression, in an unbalanced panel of firm-quarter observations, using

maximum likelihood methods

logit(RevDrop; i) = Yo + 1 ETSi—1 + %X -1 + iy (5)

where g is a constant, F'T'S; is the F'TS cluster indicator, X contains other observable firm
characteristics at time t — 1, and u is the residual. We include an extensive set of control
variables as follows. Size is the natural log of the firm’s equity market capitalization at
the end of the previous quarter. Leverage is total liabilities plus preferred stock divided by
market equity plus total liabilities and preferred stock at the end of the previous quarter.

Total Institutional Ownership is the percentage of shares held by all institutional owners.



Market to Book is the firm’s equity market capitalization at the end of the previous quarter
divided by the book value of equity. Rated is a dummy variable equal to one if the firm
has an investment grade credit rating with S&P or Moodys. Residential, Office, Industrial,
Retail, Other, Hotel, Diversified, and Healthcare are property type dummy variables. S&P
500, S&P 400, and S&P 600 are dummy variables equal to one if the firm was a constituent of
those indexes during the quarter. Recession is a dummy variable equal to one if the quarter

falls during an NBER recession. Standard errors are clustered by firm.

2.4 The impact of FTS episodes on future returns

Finding lower REIT revenues following a cluster of FTS days within a quarter raises the
question, do REIT investors fully price future cash flow changes, or is there further repricing
that occurs. To address this question, we estimate cumulative total return premiums for the
REIT industry over the risk-free rate (proxied by the one-month Treasury Bill) one, two,
three, and four quarters into the future following FTS. We measure FTS in two ways, first as
an indicator for any FTS days in the previous quarter and then as an indicator for an F'T'S

cluster in the previous quarter. We estimate the following time series regressions

Rety = vo +FTS—1 + wy (6)

where Ret; measures the cumulative return premium ¢ quarters into the future wheret =1, 2, 3,
or 4 quarters after an FTS cluster or individual FTS day. If the information about declining
fundamentals signaled by a cluster of FTS days is efficiently priced into the stock market as

it becomes available during the FTS episode, then we expect the coefficient v; to be zero.



The potential for lower REIT revenues also implies there may be an FT'S-based deterioration
in underlying property prices. That is, FTS episodes may lead to a decline in the underlying
real estate market. To assess this potential FTS-related impact, we estimate the effect of

FTS clusters on an index of U.S. commercial property prices as follows

CPPIt =Y + ’YlFTSt_1 -+ U (7)

where C' PPI measures the cumulative appreciation in U.S. commercial real estate prices ¢
quarters into the future where t = 1,2, 3, or 4 quarters after a quarter with an FTS cluster or
individual FTS day. If a cluster of FTS days signals an economic downturn and is followed
by declining real estate market fundamentals, then we expect lower price appreciation in the

quarters to come, thus we expect the coefficient v; to be significantly negative.

3 Data

We draw data from a number of sources. We study a sample of U.S. equity REITs from
1993, the inception of the modern REIT era, through the end of 2016. We identify FTS days
using daily stock returns on the S&P500 index and bond returns on the benchmark 10-year

Treasury, both downloaded from DataStream.

For the industry-level analysis, we construct value-weighted industry portfolios from CRSP
daily return data using only firms with share code 10 or 11 (common stock). We classify

firms according to the SIC code-based industry classification scheme of Fama and French.*

4For details, see http://mba.tuck.dartmouth.edu/pages/faculty/ken.french/Data_Library/det_12_ind_port.html.
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We construct the REIT portfolio from the firms in the FTSE NAREIT universe. The market

portfolio is the universe of firms in the industry portfolios.

For the analysis of firm-level revenue declines, we obtain balance sheet and income statement
data by firm-quarter from S&P Global (formerly SNL Financial). To construct the ownership
variables, we rely on institutional filings of security holdings (SEC Form 13f). For the analysis
of price appreciation in the U.S. commercial real estate markets, we use the Real Capital
Analytics (RCA) Commercial Property Price Index (CPPI). The index is available on a
quarterly basis from 2001 to 2017. The number of daily observations in the final sample for
the identification of FTS days and the industry-level analysis is 6,042 between 1993 and 2016,
split into 5,949 non-FTS days and 93 FTS days. The number of firm-quarters in the sample

for the analysis of firm-level revenue declines is 9,230, also covering the period 1993 to 2016.

Table 1 presents descriptive statistics on the time series distribution of F'T'S days and quarterly
clusters of FTS days (more than one FTS day in a given quarter). The Table suggests that
FTS days are a relatively rare event. We identify a total of 93 FTS days in 6,042 days in
our sample period. However, the occurrence of FTS days varies significantly from year to
year. The year with the highest number of FTS days was 2014, with 12 FTS days in that
year. On the other hand, several years (1994-1996) did not experience any FTS days at all.
The average likelihood of an FTS episode occurring on a given day was 1.5 percent, which is
broadly consistent with the estimates in Baele, Bekaert, Inghelbrecht, and Wei (2014). The
Table further suggests that the likelihood of F'TS days occurring varies substantially through

time, with the likelihood of an FTS day reaching a maximum of 4.76 percent in 2014.
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Baele, Bekaert, Inghelbrecht, and Wei (2014) note that FTS days sometimes occur in clusters,
and we confirm this observation in our data. We count 23 quarters with a cluster of F'TS days.

On this basis, the likelihood of a quarter experiencing a cluster of FTS days is 24 percent.

The occurrence of FTS coincides with events that produce uncertainty in equity markets.
For instance, 1998, the year of the Russia crisis, saw 4 F'TS days. The years 2000 and 2001,
influenced by the burst of the dot-com bubble, saw 5 and 7 FTS days, respectively. The most
obvious cluster of large numbers of FTS days spans the period of the Global Financial Crisis

2007 and the subsequent recovery from the Great Recession.

[Table 1 about here.]

4 Results

4.1 Industry-level F'TS responses in aggregate

Table 2 presents the results from measuring daily industry portfolio responses to FTS days.
The rows show the various industries. The panels represent the industry-level average response
in daily total returns to FTS days, in the Amihud price impact of trade measure, and in
the inverse of dollar trading volume, the denominator of the Amihud measure. Each set of
columns measures the difference in the outcome variable across F'T'S and non-FTS days, and

reports the t-statistic from a means comparison test.

[Table 2 about here.|

Panel A of Table 2 shows that portfolio total returns on FTS days are significantly negative
for all industries. We find that returns on the overall market portfolio are on average 2.69

12



percent lower on F'TS days than on non-FTS days. We find that REIT returns are also
negative on F'T'S days. However, the difference to non-F'T'S days at 2.49 percent is numerically

smaller for REITs than for many other industries.

We find that the strongest negative return response is in Financials (excluding REITS), where
returns are 3.28 percent lower than on non-F'TS days, while the least-affected industry by

this measure is Utilities, where returns are 1.66 percent lower than on non-FTS days.

Panel B of Table 2 shows that the price impact of trade in REITS is reduced by 1.64 percent
per dollar of trading volume on FTS days as compared to non-FTS days. According to our
estimates, the price impact of trade is reduced the most in the Other portfolio with -3.58
percent per dollar of trading volume.® In contrast, we find that the price impact of trade
increases the most on FTS days in the Financials portfolio, with a coefficient of 2.38. Our

results suggest that measures of REIT liquidity actually show relative improvement during

FTS episodes.

Panel C in Table 2 shows the response to FTS days in the inverse of dollar trading volume.
We consider this measure as Lou and Shu (2017) suggest that the Amihud illiquidity measure
is priced largely due to the effect of trading volume. We find that the inverse of trading
volume in REITs declines during FTS days, suggesting that trading volume itself increases
substantially at those times as compared to non-FTS days. According to our estimates,
REITs experience the largest increase in trading volume of all industries. One important

finding here is that the REIT sector is not immune to F'TS episodes.

50ther is a category that includes mines, construction, building materials, transportation, hotels, business services, and
entertainment.
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Table 3 presents the return response to FTS days after controlling for common asset pricing
factors. Our results suggest that the response to F'TS in the REIT industry is statistically

different from the majority of other industry portfolios at the 5 percent level.

[Table 3 about here.]

The Table further shows that the magnitude of the estimated FTS response across industries
changes as we add additional pricing factors. Recall that for REITSs, the effect of FTS on
raw returns is -2.49 percent. When controlling for the return on the market, we find that
the FTS response of REIT returns is zero. When controlling for the size and value factors,
momentum and liquidity, we find small but significantly positive return responses between
0.25 and 0.28 percent on F'TS days. Our analysis thus suggests that the FTS effect on total
returns is related to firm characteristic-based pricing factors. When considering these pricing
factors, we find that REITs have smaller FTS betas than many other stocks. In fact, our

results suggest that the REIT industry responds positively to F'T'S episodes, all else equal.

Bansal, Connolly, and Stivers (2014) find that large-cap stocks are most affected by FTS,
suggesting that REITs, many of which are small- to mid-cap stocks, have lower F'TS sensitivity.
However, the 32 REITs currently in the S&P 500 index account for 58.7 percent of the
total equity market capitalization of the FTSE Nareit All REITs Index. We interpret the

outperformance of REITs on FTS days as a consequence of their investments in ‘hard’ assets.

In sum, we find a smaller reduction in REIT raw returns on FTS days than in many
other industries, suggesting that REITs are somewhat shielded from FTS-related portfolio
rebalancing. The trading volume analysis suggests this is not because REITs are being

14



ignored by investors seeking to rebalance risky equity portfolios toward safer bonds. We also
find that the response in REIT returns to F'T'S is significantly positive after controlling for
common asset pricing factors. Further, we find evidence that the liquidity of REIT stocks
improves during FTS episodes, a finding in stark contrast with what we see in other sectors.
Overall, our results thus far suggest that REITs provide at least a partial hedge against the

consequences of F'TS for other equities.®

4.2 FTS and future REIT revenues

Baele, Bekaert, Inghelbrecht, and Wei (2014) show that a larger concentration of FTS days
in a quarter predicts significant declines in economic fundamentals. Table 4 presents the
results from estimating Equation (5), the likelihood of a drop in revenue for REITs following
a quarter with an individual FTS day (Panel A) versus a cluster of FTS days (Panel B).

Appendix Table A1 shows descriptive statistics for the variables in these regressions.

[Table 4 about here.]

Panel A of Table 4 shows that the occurrence of an FTS day by itself has no significant
impact on the odds of REIT experiencing a decline in revenue in the subsequent quarter.
However, Panel B of Table 4 shows that the likelihood of a drop in revenues for REITs
increases significantly after a quarter that experienced a cluster of FTS days. The economic
magnitude of the effect is significant. Our estimates suggest that the odds of lower revenues
increase by over 15 percent after a quarter with a cluster of FTS days. We find similar results

for two, three, and four quarters into the future. Results are in Appendix Table A2.

SWhether FTS is a state variable that generates a risk premium in an intertemporal CAPM world is beyond our scope here.
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FTS are typically short-term episodes lasting up to three days. In some models, FTS is
driven by non-fundamental shocks to the liquidity needs of liquidity-supplying intermediaries
and investors (Nagel, 2012).” However, FTS may be followed by declines in real economic
fundamentals (Allen, Bali, and Tang, 2012; Baele, Bekaert, Inghelbrecht, and Wei, 2014). To
the extent that F'TS forecast poor economic conditions, they may in the long run lead to

significant changes in expected cash flows for real estate companies.

The existing literature focuses on documenting the short-run, contemporaneous effects of
FTS days on the performance of different markets, see e.g. Baele, Bekaert, Inghelbrecht, and
Wei (2014), or the determinants of the cross-section of responses to FTS-related periods of
market turmoil. Bansal, Connolly, and Stivers (2014) show that large-cap, liquid stocks show
a stronger return response to volatility spikes.® Cella, Ellul, and Giannetti (2013) document
that stocks with a larger share of short-horizon institutional owners experience a stronger
return response to volatility shocks. Greenwood and Thesmar (2011) show that stocks with
more concentrated or homogeneous ownership experience larger price drops after a liquidity
shock. The literature thus focuses on short-term impacts surrounding FTS events, but it
largely ignores potential long-run effects of FTS. Our results expand on the existing evidence
on contemporaneous effects of FTS by documenting the long-run impact on corporate cash

flows up to four quarters following a cluster of F'T'S days in a quarter.

"FTS occurs for different reasons. When equity market volatility is high, investment managers fear redemptions and become
increasingly risk-averse, leading to a preference for safe, high-quality assets (Vayanos, 2004). When aggregate liquidity is low,
Knightian uncertainty leads investors to favor assets with those characteristics (Caballero and Krishnamurthy, 2008). When
volatility is high, speculators may stop providing liquidity for high-risk assets, reducing aggregate liquidity (Brunnermeier and
Pedersen, 2009). Aggregate liquidity may also decline when asset price shocks reduce the net worth of intermediaries (Adrian
and Shin, 2010), or regulation restricts growth in intermediary balance sheets (Adrian, Boyarchenko, and Shachar, 2017; Adrian,
Fleming, Shachar, and Vogt, 2017). Caballero and Simsek (2016) show how global capital flows regulate liquidity. FTS may
also occur as a result of dynamic adverse selection (Guerrieri and Shimer, 2014).

8Spikes in option-implied equity market volatility, especially when the level of implied volatility is already high, are treated
as a marker for the onset of FTS in some papers (Chung and Chuwonganant, 2014).
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4.8 FTS and future returns

To the extent that clusters of FTS days signal a decline in future economic fundamentals,
this raises the possibility of adjustments to expected returns in the stock market. If REIT
investors price this decline into share prices correctly, we expect that there should be no future
repricing related to these revenue declines. To find otherwise would suggest a departure from

efficient market pricing of REITs. Table 5 presents the results pertaining to this hypothesis.

[Table 5 about here.]

We find that little evidence that individual FTS days (Panel A) or a clusters of FTS days in a
quarter (Panel B) have any predictive power for future REIT industry returns one, two, three
or four quarters beyond the actual FTS event. Our finding suggests that any information
signaled by FTS clusters relating to an impending economic downturn is priced quickly and
fully into the stock market during the FTS episode. We find no evidence for a lasting impact

or renewed correction in stock returns following an FTS episode.

Table 6 shows that commercial property price appreciation in the U.S. is unchanged after the
occurrence of an individual FTS day in a quarter (Panel A). However, we find a significantly
negative effect on property price appreciation after the occurrence of an F'TS cluster in a
quarter (Panel B). Our finding is consistent with the evidence on a higher likelihood of
revenue reductions for REITs. REIT revenues are largely comprised of rental revenues from
the properties the firms own and operate. If these cash flows decline, then the underlying
property assets are less productive, and property values should, as a result, decline. Our

finding supports this rationale.
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In economic terms, the effect is significant. We find that, absent any FTS-related effects,
property price appreciation over four quarters is 6.28 percent on average. The marginal
effect of an FTS cluster occurring prior to the four quarters over which price appreciation
is measured is -6.08 percent. As a result, net price appreciation over the year following a
quarter with an F'TS cluster is approximately zero. These results represent novel evidence on

the long-term effects of F'T'S outside of trades that occur on the days of an F'T'S episode.

5 Identification tests

A possible criticism is that our findings may really be a by-product of a bear market in
equities or a bond market rally. In order to identify the effect of F'TS more precisely, we run
a set of counter-factual tests. FTS requires two conditions to hold simultaneously, namely,
strongly negative equity returns and strongly positive bond returns. Here, we replicate our
main analysis but replace the FTS indicator variables with counter-factual indicators that
take the value of one if a quarter experienced a cluster of strongly negative equity returns
alone or strongly positive bond returns alone. This analysis allows us to distinguish between

the effects of F'T'S and those of a bear market in stocks or a bond market rally.

[Table 7 about here.]

Table 7 presents the results from the logit model of the likelihood of lower REIT revenues
following a quarter with a cluster of strongly positive bond returns alone (Panel A) or strongly
negative equity returns alone (Panel B). The Table shows that neither a bond market rally

alone nor a bear market in equities alone predict revenue declines going forward.
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[Table 8 about here.]

Table 8 presents the results from the regression model of quarterly U.S. CPPI appreciation
following a quarter with a cluster of days that experienced strongly positive bond returns
alone (Panel A) or strongly negative equity returns alone (Panel B). The Table shows that
neither a bond market rally alone nor a bear market in equities alone have any predictive

power for future CPPI appreciation.

6 Conclusion

In this study, we explore the effects of FTS episodes in real estate markets. Our work is
motivated by the observation that, in contrast to many other asset classes, there is little

evidence on how real estate investments behave during FTS.

Empirically, we find that REITs provide at least a partial hedge against F'T'S in comparison
to many other industry stock portfolios, with lower declines in total returns and smaller
effects on liquidity measures on FTS days. We also find evidence that clusters of FTS
days signal an impending downturn in economic fundamentals with significant implications
for REIT revenue growth up to four quarters forward. Lower revenues imply a decline in
the productivity of the underlying real estate assets, which results in significant repricing,
wiping out capital appreciation up to four quarters into the future, as per our estimates.
Counter-factual tests show that these long-term effects are indeed specific to F'TS episodes,

and not just a by-product of a bond market rally or a bear market in stocks.

The effect of FTS in real estate markets is of particular interest due to the economic
significance of this asset class in the U.S., and because real estate is fundamentally thought
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of as a diversifier in mixed-asset portfolios under normal market conditions. Our findings
suggest that real estate may also be valuable to investors seeking to protect portfolio values
from the adverse consequences of FTS episodes. The results of our study may have further
practical implications for investors and managers who are able to act on the information

content of F'TS clusters about future economic fundamentals and property values.
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Figures and Tables

Descriptive statistics on the distribution of FTS episodes, 1993—-2016

Year FTS Days Likelihood Quarters with FTS Clusters Likelihood

1993 1.0000 0.0040 0.0000 0.0000
1994 0.0000 0.0000 0.0000 0.0000
1995 0.0000 0.0000 0.0000 0.0000
1996 0.0000 0.0000 0.0000 0.0000
1997 2.0000 0.0079 1.0000 0.2500
1998 4.0000 0.0159 1.0000 0.2500
1999 2.0000 0.0079 0.0000 0.0000
2000 5.0000 0.0198 2.0000 0.5000
2001 7.0000 0.0278 2.0000 0.5000
2002 2.0000 0.0079 0.0000 0.0000
2003 1.0000 0.0040 0.0000 0.0000
2004 2.0000 0.0079 0.0000 0.0000
2005 2.0000 0.0079 0.0000 0.0000
2006 1.0000 0.0040 0.0000 0.0000
2007 8.0000 0.0317 2.0000 0.5000
2008 7.0000 0.0278 2.0000 0.5000
2009 6.0000 0.0238 2.0000 0.5000
2010 9.0000 0.0357 2.0000 0.5000
2011 9.0000 0.0357 3.0000 0.7500
2012 6.0000 0.0238 2.0000 0.5000
2013 1.0000 0.0040 0.0000 0.0000
2014 12.0000 0.0476 3.0000 0.7500
2015 3.0000 0.0119 0.0000 0.0000
2016 3.0000 0.0119 1.0000 0.2500
Total 93.0000 23.0000

Mean 0.0154 0.2396

Table 1: FTS Days are defined following Baele, Bekaert, Inghelbrecht, and Wei (2014). We define
a quarter as having a cluster of FTS events if it has more than one FTS day during the
quarter.
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Appendix: Firm-level descriptive statistics on U.S. equity REITs, 1993—2016

Variable N Mean SD Min Max
Lower Revenue 1Q 9,230 0.3262 0.4689  0.0000  1.0000
Lower Revenue 2Q 9,230 0.2932 0.4552 0.0000 1.0000
Lower Revenue 2Q 9,230 0.2603 0.4388 0.0000 1.0000
Lower Revenue 4Q 9,230  0.2283 0.4197  0.0000  1.0000

% Change in Total Revenue 1Q 9,230  0.0404 0.1398 -0.3749  0.7254
% Change in Total Revenue 2Q 9,230  0.0834 0.2171 -0.4252  1.2232
% Change in Total Revenue 3Q 9,230  0.1252 0.2833 -0.4724  1.6285
% Change in Total Revenue 4Q 9,230  0.1652 0.3420 -0.5171  2.0214

FTS 9,230  0.5554 0.4970  0.0000  1.0000
FTS Cluster 9,230  0.2636 0.4406  0.0000  1.0000
Rated 9,230  0.3499 0.4770  0.0000  1.0000
Institutional Ownership 9,230  0.5454 0.2609  0.0001  0.9997
Total Revenue to Total Assets 9,230  0.0434 0.0204  0.0201  0.1393
S&P 500 9,230  0.0703 0.2557  0.0000  1.0000
S&P 400 9,230  0.1009 0.3012  0.0000  1.0000
S&P 600 9,230  0.1056 0.3074  0.0000  1.0000
Market to Book 9,230 1.8798 1.5889  0.2670 12.1407
Size 9,230 20.5174 1.5613 14.7218 24.8424
Market Leverage 9,230  0.4870 0.1679  0.0392  0.8955
Recession 9,230  0.1026 0.3035  0.0000  1.0000
Residential 9,230  0.1802 0.3844  0.0000  1.0000
Office 9,230  0.1033 0.3043  0.0000  1.0000
Industrial 9,230  0.1667 0.3728  0.0000  1.0000
Retail 9,230  0.1961 0.3971  0.0000  1.0000
Other 9,230  0.0822 0.2747  0.0000  1.0000
Hotel 9,230  0.0972 0.2962  0.0000  1.0000
Diversified 9,230  0.0914 0.2883  0.0000  1.0000
Healthcare 9,230  0.0829 0.2757  0.0000  1.0000

Table Al: The Table reports descriptive statistics for the 9,230 firm-quarter observations in our
final firm-level sample over the period 1993 to 2016. Variables are defined as follows:
Lower Revenue 10Q, 2Q 3Q, and 4@ are indicator variables equal to one if the firm
had negative total revenue growth over following 1, 2, 8, and 4 quarters respectively.
% Change in Total Revenue 1Q, 2Q, 3Q, and 4Q are the percentage change in total
revenue over the following 1, 2, 3, and 4 quarters respectively. Rated is a dummy
variable equal to one if the firms has an investment grade credit rating with SEP or
Moodys. Size is the natural log of the firm’s equity market capitalization at the end of
the quarter. Leverage is total liabilities plus preferred stock divided by market equity
plus total liabilities and preferred stock at the end of the quarter. Total Institutional
Ownership is the percentage of shares held by all institutional owners. Market to Book
1s the firm’s equity market capitalization at the end of the quarter divided by the book
value of equity. Residential, Office, Industrial, Retail, Other, Hotel Diversified, and
Healthcare are property type dummy variables. SEP 500, SEP 400, and SEP 600 are
dummy variables equal to one if the firm was a constituent of those indices during the
quarter. Recession is a dummy variable equal to one if the quarter falls during an NBER
recession. F'TS is an indicator variable equal to one if there was an FTS event during the
quarter, and FTS Cluster is an indicator variable equal to one if the was an FTS cluster
event during the quarter. Underlying data for Leverage, and index dummy variable are
from COMPUSTAT. SNL Financial provides data for total revenue and property type
dummy variables, and Thomson ReuterdAZs 13(f) database for underlying ownership
data. FTS Days are defined following Baele, Bekaert, Inghelbrecht, and Wei (2014).
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