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Abstract Institutional investors such as pension funds or insurance companies com-
monly invest in the unsecuritized and securitized real estate market. We investigate how
institutional investor sentiment in the commercial real estate market affects institutional
trading behavior in the REIT market and subsequently asset pricing. In particular, we
test two alternative theories - flight to liquidity and style investing theory - to explain
the sentiment-induced trading behavior of institutional investors in the REIT market for
the pre-crisis (2002—-2006), crisis (2007-2009) and post-crisis (2010-2012) period. We
find that the applicability of either theory depends on economic conditions. In the pre-
crisis period institutional investors switched capital in and out of REITs based on their
sentiment in the private market (style investing). However, in the crisis period institu-
tional investors switched capital from the illiquid private market to the more liquid
REIT market (flight to liquidity). The flight to more liquid REITs continued into the
post-crisis to a lesser extent and suggests that the financial crisis has changed institu-
tional investment behavior. Our findings hold across different groups of REITs (e.g.
high and low institutional ownership, S&P and non-S&P REITs) and property types.
We also find that institutional real estate investor sentiment introduces a non-
fundamental component into REIT pricing.
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Introduction

Over the last couple of decades a number of studies have shown that fundamentals are
not sufficient to explain the comovement of asset returns (e.g. Barberis et al. 2005;
Pindyck and Rotemberg 1990, 1993; Schiller 1989). Investor sentiment has been
identified as an additional driver of comovement of assets that either form a category
or are in the habitat of a particular investor type (Barberis et al. 2005). The majority of
studies investigating sentiment-induced comovement focus on the stock market and
neglect assets that are simultaneously traded in securitized and unsecuritized markets.
However, particularly these assets represent a unique laboratory to understand the role
of investor sentiment in the comovement of assets across and within asset categories,
classes and markets.

Real estate represents an asset class for which a securitized and unsecuritized market
coexist. Both markets are used by institutional investors to obtain exposure to the “real
estate category” and provide data about transaction activity, returns and investor
sentiment. Institutional real estate investors commonly invest in real estate via invest-
ments in commercial real estate and publicly traded real estate investment trusts
(REITs; Dhar and Goetzmann 2006; Clayton and MacKinnon 2003a; Ciochetti et al.
2002). Exposure to the private real estate market provides institutional investors with an
information advantage about fundamentals when they trade REITs, whose pricing is
ultimately driven by underlying asset values (Graff and Young 1997). However, it also
makes them susceptible to irrational sentiment, which is recognized to be an important
component of investor decision-making in the highly intransparent, informationally
inefficient and segmented commercial real estate market (Gallimore and Gray 2002).
As a consequence, the following two questions arise:

* How does institutional investor sentiment in the unsecuritized market affect insti-
tutional investor trading in the securitized market?

* How does institutional investor sentiment affect asset pricing in the securitized
market?

The real estate laboratory offers a unique opportunity to assess the impact of
sentiment in the unsecuritized market on institutional trading behavior and asset pricing
decisions in the securitized market. In this study, we investigate this relationship over
the period 0f 2002 to 2012 by testing the applicability of the style investing and flight to
liquidity theory, which are two alternative sentiment-based theories of comovement
(Baker and Wurgler 2007; Barberis et al. 2005). In particular, we test the explanatory
power of the two theories for different periods: pre-crisis (2002 to 2006), crisis (2007 to
2009) and post-crisis (2010 to 2012). These periods are motivated by the findings of
Devos et al. (2013) who show that institutional investment preferences in REITs
changed around the most recent financial crisis.

The style investing theory predicts a capital switching in and out of the “real estate
category”, which includes securitized real estate assets (e.g. REIT stocks) and
unsecuritized real estate assets (e.g. commercial real estate), based on the sentiment
of institutional investors in the underlying private market. The flight to liquidity theory
predicts a sentiment-induced capital switching from illiquid unsecuritized investments
to more liquid securitized assets due to perceived liquidity risk. Previous studies
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provide evidence for both, an institutional style investing in REITs (Ambrose et al.
2007; Graff and Young 1997) as well as a flight to quality/liquidity within the REIT
market (Devos et al. 2013) or capital switching between REIT and commercial real
estate market (Lee et al. 2008).

The purpose of our study is to combine the extensive literatures on style investing,
institutional herding behavior and flight to liquidity/quality to explain the effect of
sentiment in the unsecurititized real estate market on institutional REIT trading behav-
ior, and create a link between the findings of these earlier studies. We also analyze
whether institutional investor sentiment in the unsecuritized market adds a component
delinked from fundamentals into asset pricing in the securitized market in line with the
investor sentiment literature (e.g. Baker and Wurgler 2007; Barberis et al. 2005;
Barberis and Shleifer 2003; De Long et al. 1989, 1990) and institutional investor
herding literature (e.g. Choi and Sias 2009; Sias 2004; Nofsinger and Sias 1999).

We find evidence for the applicability of both theories, albeit at different points in
time, characterized by different economic conditions. In the pre-crisis period from 2002
to 2006, the sentiment-driven REIT trading behavior of institutional investors is best
explained by style investing suggesting that institutional investors switched capital in
and out of the real estate category based on their unsecuritized market sentiment.
However, during the financial crisis from 2007 to 2009, the flight to liquidity theory
best explains institutional trading behavior in the securitized market (i.e. REITs),
suggesting a sentiment-induced capital switching from the illiquid unsecuritized to
the more liquid securitized market to adjust portfolio weights within the real estate
category. The flight to liquidity theory also best explains the effect of private market
sentiment on institutional trading in the REIT market in the post-crisis period from
2010 to 2012, which suggests that the financial crisis has changed institutional invest-
ment behavior. Our findings are in line with Devos et al. (2013), and complement this
earlier study by providing evidence that an institutional flight to quality/liquidity does
not only exist within the REIT market, but also between the unsecuritized and
securitized real estate market.

Our results hold for securities forming the habitat of institutional investors (i.e.
REITs included in the S&P500 index and with high institutional ownership), securities
forming the habitat of individual investors (i.e. REITs not included in the S&P index
and with low institutional ownership) and across REITs with different property type
specializations. Additionally, we find that the sentiment of institutional investors in the
unsecuritized market affects asset pricing in the securitized market.

Our study contributes to the style investing, herding and flight to liquidity/quality
literatures as follows. First, we provide empirical evidence that institutions not only
style invest across different types of stocks, but also across the securitized and
unsecuritized real estate market. We also show that investor sentiment in the informa-
tionally inefficient unsecuritized market affects institutional investment across the real
estate category and asset pricing decisions in the securitized market. Thus, there
appears to be a spillover of sentiment between markets within the same asset
category. Second, we provide evidence that the flight to liquidity/quality theory
is not only applicable to the stock market or stock & bond market, but also to
the unsecuritized and securitized real estate market. Last, our results suggest
that the flight to liquidity and style investing theory are complements, depend-
ing on economic conditions.
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Furthermore, our study contributes to the existing literature on investor sentiment in
private and public real estate markets. With the exception of (Ling, Naranjo, and
Scheick 2013), previous REIT investor sentiment studies focus on individual investors
(Lin et al. 2009; Chiang and Lee 2009; Clayton and MacKinnon 2003a; Barkham and
Ward 1999). Traditionally, institutional investors have been considered to behave
rationally and trade on expectations about fundamentals (Anand et al. 2005; Brown
and CIliff 2004; Barberis and Shleifer 2003; De Long et al. 1989, 1990). However,
previous studies on institutional herding and momentum trading in REIT and non-REIT
stocks (e.g. Ro and Gallimore 2013; Sias 2004; Badrinath and Wahal 2002; Nofsinger
and Sias 1999) suggest that institutional investment decisions may not be entirely based
on rational expectations about the future. The focus on institutional investors is
particularly relevant, as institutional ownership in REITs has been continuously in-
creasing since the beginning of the new “REIT era” (Devos et al. 2013; Lee et al. 2008;
Clayton and MacKinnon 2003b; Below et al. 2000; Graff and Young 1997). Our study
also complements previous studies such as (Below et al. 2000), who investigate
fundamentals-based determinants of institutional demand in REIT stocks in line with
traditional capital asset pricing theory, by analyzing behavioral determinants of insti-
tutional investor demand for REITs.

The remainder of the paper is structured as follows: The next section discusses our
theoretical foundation presenting a literature review. We then describe the data and
methodology used in our study. Finally, we present our main results for both institu-
tional REIT trading and pricing, followed by our conclusion.

Literature Review

Alongside more traditional asset pricing theory, a growing stream of literature finds that
underlying fundamentals are not sufficient to explain the excess comovement of
different assets (Barberis et al. 2005; Pindyck and Rotemberg 1990, 1993; Schiller
1989). Sentiment-based theories such as the category (style investing) and habitat
theory offer alternative and behavioral explanations for how investor sentiment affects
the comovement of asset returns (Barberis et al. 2005).

Barberis and Shleifer (2003) refer to a category or “style” to define a group of risky
assets that investors treat homogeneously and hence do not consider competing in their
demand function. After combining assets into broader classes, investors then make
portfolio allocation decisions at the category level instead of the individual asset level
(“style investing”). In particular, investors categorize assets into superordinate styles
and allocate funds to these categories based on the category’s past performance relative
to other categories. If a category has a relatively superior performance to others,
switchers withdraw funds from underperforming categories and invest them in this
overperforming category. As a consequence, regardless of cash flows, which may be
either highly (e.g. utilities stocks) or weakly correlated (e.g. closed end funds), assets
within the same category tend to comove (Barberis and Shleifer 2003).

Empirical evidence for the category theory (style investing) has been found, for
example, in “Siamese twins” companies traded in different markets (Froot and Dabora
1999), commodities (Pindyck and Rotemberg 1990), stocks in the same index (Barberis
et al. 2005; Chen and Bondt 2004), companies of the same size but different lines of

@ Springer



164 PK. Das et al.

business (Pindyck and Rotemberg 1993), Morningstar categories (Teo and Woo 2004),
stocks with similar prices (Green and Hwang 2009), and stocks with other similar
characteristics (Wahal and Yavuz 2013; Baker and Wurgler 2006). Investigating the
comovement of two overlapping stock market categories (REITs and S&P index
stocks), (Ambrose et al. 2007) find that after certain REITs were added to
S&P indices, both “index” and “non-index” REITs comove with the S&P index
stocks. Furthermore, institutional investors in particular have been found to herd
from and to styles, for example, with regard to stock portfolios of particular
characteristics (e.g. growth stocks or market capitalization) and industries (Choi
and Sias 2009; Froot and Teo 2008).

A number of studies find that unsecuritized and securitized real estate returns
comove (Pagliari et al. 2005; Myer and Webb 1993; Giliberto 1990). (Pagliari et al.
2005) argue that public and private real estate are interchangeable from a portfolio
management perspective. This suggests the existence of a “real estate category”, based
on the real estate industry, in which investors style-invest in line with Choi and Sias
(2009). Graff and Young (1997) present evidence that institutional investors herd in and
out of REIT stocks, based on the performance of the underlying commercial real estate
market. If institutional investors indeed style-invest in the real estate category, we
expect a positive relationship between the sentiment of institutional investors in the
private market and their trading behavior in the public market.

The flight to liquidity theory, which has evolved from the noise-trader or habitat
theory, offers an alternative explanation for sentiment-induced REIT trading of institu-
tional investors. According to this theory (Lee et al. 1991; De Long et al. 1989, 1990),
noise trading by individual investors increases the systematic risk of assets that are in
the preferred habitat of individual investors, and exposes rational investors to an
additional risk delinked from fundamentals that cannot be arbitraged away. For real
estate, the noise-trader theory has been empirically supported by a number of studies on
individual investor sentiment in REITs (Lin et al. 2009; Chiang and Lee 2009; Clayton
and MacKinnon 2003a; Barkham and Ward 1999).

However, Baker and Wurgler (2007) argue that noise trading also results in a flight
to quality within the stock market. For example, in times of high sentiment character-
ized by increased volatility due to higher noise trading (Yu and Yuan 2011), some
investors move away from small, high growth and more volatile stocks whose prices
are often driven by irrational sentiment, towards safe, more “bond-like” stocks, whose
prices are less likely to be affected by sentiment. (Amihud et al. 1990) suggest that the
flight to quality should be interpreted as a flight to liquidity. A number of studies
provide empirical support for the flight to quality/liquidity theory within and across
asset markets such as the bond and stock market (Goyenko and Ukhov 2009;
Brunnermeier and Pedersen 2009; Beber et al. 2009; Acharya and Pedersen 2005;
Vayanos 2004; Ilmanen 2003).

With regard to the REIT market, Devos et al. (2013) find that institutional invest-
ments depend on REIT performance and economic conditions. The financial crisis led
to a flight to quality of institutional REIT investors towards lower risk REITs, which led
to an increase in institutional ownership in older and larger REITs in the post-crisis
period. These REITs have been traditionally the habitat of institutional investors
(Below et al. 2000). During the crisis, institutional investors exhibited a preference
for REITs with higher turnover. As stocks with high turnover can be considered more
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liquid (Baker and Stein 2004), this finding suggests a flight to liquidity within the REIT
market.

An important characteristic of institutional real estate investors is their high sensi-
tivity to illiquidity risk in the unsecuritized real estate market (Dhar and Goetzmann
2006) and hence their preference for more liquid securitized real estate assets (Ciochetti
et al. 2002). Liquidity is an important distinction between direct and indirect real estate
investments (Pagliari et al. 2005). Clayton and MacKinnon (2003a) find that the
liquidity premium in REIT prices relative to net asset values is related to the liquidity
of the underlying commercial real estate market. Additionally, institutional investors
have also been found to consider unsecuritized and securitized real estate as substitutes
and switch their investments (capital) between these two markets (Lee et al. 2008). As a
consequence, if institutional investors switch capital from the illiquid unsecuritized to
the more liquid securitized real estate market (flight to liquidity), we expect a negative
relationship between the sentiment of institutional investors in the private market and
their trading behavior in the public market.

Data Description
Institutional Investor Sentiment for Private Real Estate

In the investor sentiment literature, sentiment is measured with either the closed end
fund discount (CEFD), surveys or cash flow imbalances/trading activity. Previous
studies on REIT investor sentiment predominantly employ the CEFD or discount to
net asset value approach, which however, is inappropriate for our investigation for a
number of reasons. The indirect CEFD measure does not allow us to isolate institu-
tional investor sentiment and also has been found to proxy primarily for individual
investor sentiment (De Long and Shleifer 1992; Lee et al. 1991). Findings about the
appropriateness of the CEFD measure as investor sentiment proxy furthermore have
been mixed in the finance literature (Gemmill and Thomas 2002; Neal and Wheatley
1998; Doukas and Milonas 2004; Sias et al. 2001; Elton et al. 1998; Chen et al. 1993).

To measure the sentiment of institutional investors in the unsecuritized commercial
real estate market, we follow (Ling et al. 2013) and (Lin et al. 2009) and employ a
survey-based measure, which is based on data from the Real Estate Research
Corporation (RERC) over the period of Q1/2002 to Q2/2012. The RERC surveys
institutional investors such as pension funds, insurance companies or investment
managers involved in the commercial real estate market on a quarterly basis.
Respondents are asked to provide information such as expectations about yields,
growth rates and investment conditions in all major commercial real estate market
segments (office, industrial, retail, apartment and hotel).

In particular, we focus on the rankings of current investment conditions for office,
industrial, retail, apartment and hotel. Respondents are asked to rate the current
investment conditions from “poor” (1) to “excellent” (10). These rankings are direct
measures of investor sentiment in the unsecuritized real estate market as they represent
the expectations of market participants for the future (Clayton et al. 2009). For office,
industrial and retail, current investment conditions are reported for more than one
segment (e.g. office CBD and office suburban). As a consequence, we use principal
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components analysis (oblimin rotation) to extract a common factor or score for each
property type with more than one segment. In particular, we retain the eigenvector with
the highest eigenvalue (principal component), which is able to explain the largest
variance in the respective data. For diversified REITs, we use a common factor derived
from the investment conditions for all property types as sentiment measure. Our
approach follows (Ling et al. 2013). We then match the respective RERC sentiment
score to REITs based on property type, e.g. we use the RERC retail sentiment score for
REITs specializing in retail.

Institutional Investor Trading in REITs

We measure institutional investor trading behavior in the REIT market as buy-sell
imbalance (BSI) in line with Kumar and Lee (2006). This measure has also been used
as a proxy for investor sentiment. In our analysis, we focus on publicly traded US
equity REITs specializing in office, industrial, apartment, retail and hotel as well as
diversified REITs. This focus stems from the availability of RERC sentiment measures
for these property types. We also only include REITs traded on the NYSE in our
sample, as institutional investors prefer firms listed at this exchange (Below et al.
2000). We define BSI as follows:
(B—=S1)

Bl =155, M

Where B, (S, is the quarterly long (short) position of institutional investors in a
particular REIT. The BSI measure indicates whether institutional investors are net
buyers (BSI;>0) or net sellers (BSI;<0) of shares of a particular REIT. A BSI of 1
(1) for a particular REIT suggests that institutional investors only purchased (sold) this
REIT’s shares in a particular quarter. A BSI of less that 1 or more than —1 indicates that
institutional investors varied in their investment and divestment in shares of a particular
REIT, i.e. some investors purchased stocks while others sold them in the same quarter.

To calculate the institutional investor BSI, we obtain information about institutional
trading of individual REITs from the Institutional (13f) Holdings database (s34) in
Thomson Reuters for the period of Q1/2002 to Q2/2012. Institutional investors covered
by this dataset are pension funds, banks, insurance companies, parent companies of
mutual funds and other institutions such as endowment funds. For each quarter, we
derive the aggregated net change in the holdings of a particular REIT by institutional
investors (B-S;) and aggregated total institutional investor trading volume of that REIT
(aggregated absolute net change; B,+ S)).

One shortcoming of the Thomson Reuters 13f data for our investigation is that it
combines institutions invested in the unsecuritized and securitized market (pension
funds, banks, insurance companies) with institutions that do not directly invest in real
estate (mutual funds), but heavily invest in REITs (Devos et al. 2013). To control for
the REIT trading of mutual funds, we derive a mutual fund BSI based on Eq. 1 and data
from the Mutual Fund Holdings database (s12) in Thomson Reuters. While the
Institutional (13f) Holdings database includes aggregated mutual fund trading at the
parent company level, the Mutual Fund Holdings database includes disaggregated
trading by individual mutual funds. As the BSI measures are based on aggregated
trading activity, these differences are irrelevant to our empirical analysis.

@ Springer



Sentiment-Induced Institutional Trading Behaviorin REITs 167

Liquidity Control Measures

Clayton and MacKinnon (2003a) find that investor sentiment is important to REIT
pricing even after accounting for REIT and private market liquidity. Additionally, an
extensive body of literature provides evidence for the importance of liquidity to asset
pricing in the stock market (Liu 2006; Acharya and Pedersen 2005; Pastor and
Stambaugh 2003; Amihud 2002; Amihud and Mendelson 1986). In our empir-
ical analysis, we control for the liquidity of individual REIT stocks and REIT
market by using the Amihud (2002) illiquidity measure as shown in Eq. 2. We
also employ a modified Amihud (2002) measure to control for private market
illiquidity. This modified measure allows the computation of the Amihud (2002)
measure for private real estate, where information on daily pricing at index
level is not available:

’Riy ‘
VOL;,

ILLIQ,, = ()

Where /LLIQ is the illiquidity of a REIT stock or property type i in period y, R is the
absolute return and VOL the trading volume. To calculate the illiquidity measure for
different commercial property markets from Q1/2002 to Q2/2012, we obtain the
quarterly property type-specific NCREIF transaction based index (NTBI) total return
(in absolute terms) and divide it by the dollar-denominated trading volume, defined as
quarterly property type-specific aggregate sale price.

We calculate individual stock and market illiquidity measures for REITs traded by
institutional investors over the period of Q1/2002 to Q2/2012 based on the Institutional
(13f) Holdings database (s34) in Thomson Reuters. We obtain information about
quarterly REIT returns and total trading volume from CRSP and derive the REIT-
level illiquidity measure based on Eq. 2. The REIT market illiquidity measure repre-
sents a value-weighted (by market capitalization) quarterly aggregate of the REIT-level
illiquidity values. In our analysis of the impact of institutional real estate investor
sentiment on REIT pricing, we control for REIT-level illiquidity by using the mean-
adjusted Amihud (2002) measure. The mean adjustment addresses variation in average
market illiquidity over time and is derived by dividing the illiquidity measure for an
individual stock by the respective market illiquidity measure (Amihud 2002).

Other Control Variables

Finally, to control for the impact of other fundamentals on institutional REIT trading
behavior, we include economic and capital market fundamentals in our model. At the
macro-economic level, we control for unemployment (UNP) by including the average
quarterly unemployment rate from the Bureau of Labor Statistics (BLS). This variable,
which is negatively related to gross domestic product (GDP; Knotek 2007), proxies for
demand for space which in turn affects real estate prices (Brooks and Tsolacos 1999). It
has also been used as a proxy for the general state of the economy in previous studies
(Bianchi and Guidolin 2014; Fei et al. 2010). In our analysis, we substituted unem-
ployment with GDP, and results were qualitatively similar. As a consequence, we only
report our results with the unemployment control variable.
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At capital market level, we control for debt capital market conditions by including
the term structure (Clayton et al. 2009) and the default risk premium/credit spread. The
term structure (7RM) is defined as the difference between the yields of the 10-year
treasury bond and 3-month treasury bill (Clayton et al. 2009). The default risk premium
(SPR) is defined as difference between yield of BAA rated corporate bond and 1 year
treasury bond. To control for the general stock market, we also include the return on the
S&P500 composite index from CRSP (SNP).

As the REIT industry matured and market capitalization increased, a number of
REITs have been added to Standard & Poor stock market indices such as the S&P400,
500 or 600. These stocks represent the preferred habitat of institutional investors, as
they are larger, older and less volatile. To control for systematic differences between
REITs included in S&P indices and those that are not, we introduce a binary variable
coded 1 for quarters in which a REIT was included in an index (SPINDEX). Lastly, we
control for the level of institutional ownership in a REIT. The effect of institutional real
estate investor sentiment on trading behavior may be systematically different for stocks
with different levels of institutional and individual investor ownership. As a conse-
quence, we obtain the total institutional ownership as a percentage of shares outstand-
ing from Thomson Reuters and include INSTOWN in our analysis. In our sample 241
observations have an institutional ownership greater than 100 %, which is a well-
documented issue of this database (Glushkov et al. 2009). We drop these observations
from our sample.

An overview of our variables, their definitions, computations and data sources is
provided in Table 9 in the Appendix. Our panel dataset covers 2,357 REIT quarters for
68 REITs over the period of Q1/2002 to Q2/2012. Summary statistics for all variables
are presented in Table 1 for the full sample and Table 10 in Appendix by period (2002—
06, 2007-09 and 2010-12). The measures for REIT and mutual fund trading behavior,
BSI;yst and BSIy,r respectively, suggest, on average, a net buying behavior for both
type of investors over our sample period, with mutual funds showing a more pro-
nounced net buyer attitude than institutions also invested in the unsecuritized market.
The different average illiquidity measures (AMILLIQ) 4rxrr and AMILLIQ coy,) are
similar if we exclude the one referring to individual REITs (AMILLIQgg ), where a
higher value can be expected. On average 40 % of the REITs in our sample are included
in S&P indexes, while the average institutional ownership is around 71 %. If we then
turn to the risk/return factors of the asset pricing model, we find that REITs and the
equity market have respectively performed on average 3.90 % and 1.27 % per quarter,
while the three other factors of the (Carhart 1997) model show positive factor loadings
on average.

Panel A in Table 2 presents pairwise correlations between the sentiment, liquidity
and return variables. Institutional investor sentiment in the commercial real estate
market (RERCggy7) and their trading behavior in the REIT market (BSI;ys7) are
significantly negatively correlated. To further assess the relationship between these
two variables over time, we determine the pairwise correlations between RERCggyrand
BSI;ysr for the pre-crisis, crisis and post-crisis period, which are presented in Panel B in
Table 2. While the correlation coefficients are negative yet insignificant during the pre-
and post-crisis, the two variables have a significantly negative correlation during the
financial crisis (2007-2009). Thus, the more pessimistic institutional investors were
about the private real estate market, the more did they behave like net buyers in the
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Table 1 Descriptive Statistics

Panel A: Sentiment measures

Mean Median Std. Dev Minimum Maximum
RERCggnt 1.19 0.62 3.15 —6.57 7.5
BSIinsT 0.16 0.23 0.46 -1.00 1
BSIur 0.49 0.53 0.32 —0.93 1
Panel B: Illiquidity and Liquidity Measures
AMILLIQRgT 0.10 0.03 0.29 0.00 5.05
AMILLIQyARKET 0.02 0.01 0.01 0.00 0.07
AMILLIQcom 0.01 0.00 0.01 0.00 0.10
Panel C: Fundamentals
SPR 4.52 5.08 1.81 1.29 7.85
TRM 2.02 2.41 1.19 —0.41 3.44
UNP 6.65 5.83 1.92 4.43 9.93
SNP 0.30 0.55 2.94 —7.88 491
SPINDEX 0.40 0.00 0.49 0.00 1.00
INSTOWN 71.22 77.71 22.38 0.09 100
Panel D: REIT Returns and Systematic Risk Factors
RETREIr 3.90 4.95 18.46 —145.84 203.17
MKT 1.27 1.55 9.02 —22.28 16.55
SMB 1.21 0.74 4.04 —6.03 12.01
HML 0.87 0.80 6.62 —-13.63 23.85
MOM 0.08 0.45 3.32 -13.97 5.75

This table presents the descriptive statistics for a sample of 2,357 REIT quarters (68 REITs) over the period of
Q1/2002 to Q2/2012. RERCggnt measures institutional investor sentiment in different typological commercial
real estate markets and is based on the “investment conditions” item in the RERC survey over the period of
Q1/2002 to Q2/2012. BSIygsr is the buy sell index for institutional investors in individual REITs in line with
Kumar and Lee (2006). BSIyr is the buy sell index for mutual funds investing in individual REITs.
AMILLIQggrr, AMILLIQwArkET and AMILLIQcoy are the Amihud (2002) illiquidity measures for indi-
vidual REITs, the REIT market and the commercial real estate market respectively. SPR is the default risk
premium (spread) defined as difference between yield of BAA rated corporate bond and 1 yr treasury bond.
TRM is the term structure defined as difference between the yields of the 10-year treasury bond and 3-month
treasury bill. UNP is the unemployment rate. SNP is the return on the S&P500 index. SPINDEX is coded 1 for
quarters in which a REIT is included in the S&P 400, 500 or 600 index. INSTOWN is the percentage of
institutional ownership in a REIT. RETggt is the quarterly return for a particular REIT. MKT, SMB, HML
and MOM are systematic risk factors

REIT market. Panel B suggests that the significantly negative correlation between the
two variables in Panel A is primarily driven by the crisis period. Overall, the signifi-
cantly negative correlation of RERCggynr and BSIjysy in Table 2 provides initial
evidence for the flight to liquidity theory, at least during the financial crisis.

The relationship of BSIjysrand RERCsgyrover time is also graphically depicted in
Fig. 1, which clearly shows the significantly negative correlation between the two
variables during the crisis years, particularly from the second quarter of 2007 to the
fourth quarter of 2009. Interestingly, Fig. 1 shows a noticeable drop in the BSI;ysr
measure, i.e. a net selling behavior of institutional investors, between the second quarter
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Fig. 1 Correlation of Institutional Investor Sentiment in the Private Market (RERCggnt) and REIT Trading
Behavior (BSIjnst) Over Time This figure graphically presents the correlation between institutional investor
sentiment in the commercial real estate market (RERCsgnt) and institutional trading behavior in REITs
(BSIjnsT) over the period of Q1/2002 to Q2/2012. The X-axis measures time in year and quarter. The left Y-
axis measures RERCgpnr While the right Y-axis measures BSIysrt

0f 2006 and the first quarter of 2007. This may be related to a number of factors such as
the end of the housing boom, stock market conditions at this particular time or a
preference of institutional investors for certain types of unsecuritized real estate such as
multi-family housing over REIT stocks, as the institutional investor sentiment in the
commercial real estate market (RERCsgy7) Was relatively high in this period.

As shown in Panel A in Table 2, the trading behavior of institutional investors in the
REIT market (BSIys7) is significantly positively correlated with the trading behavior of
mutual funds (BSIyr), the illiquidity of a particular REIT (AMILLIQgg7), the REIT
market (AMILLIQy4rke7) and the commercial real estate market (AMILLIQcoy,). An
increase in commercial real estate illiquidity increases the net buying behavior in the
REIT market, which provides evidence for a fundamentals-driven flight to liquidity.
Additionally, the increase in institutional trading if REIT market and individual REIT
illiquidity are high appears to be in line with the findings of Devos et al. (2013) that
institutional investors moved towards REITs with higher turnover (liquidity) during
times of economic crisis.

Methodology

To investigate whether the flight to liquidity or style investing theory has the highest
explanatory power for the effect of institutional real estate investor sentiment in the
unsecuritized real estate market on REIT trading behavior, we first conduct diagnostic
tests to identify unit roots and transform non-stationary variables to remove them. We
then employ a linear regression model to our unbalanced panel dataset, and regress
BSI;ysron RERC sentiment, illiquidity and control variables as shown in Eq. 3. In our
linear regression, we control for firm-fixed effects.

BSIinst,, = a; + ByRERCspnt + By AMMILI Qppyr,, + B3 AMILLIQ) 1 yrxir, + )
BAMILLIQ oy, + BsBSIyr,, + B(INSTOWN, , + 3;SPINDEX;, + X + ¢
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Where BSI;ysris the buy sell index for institutional investors in REITs in line with
Kumar and Lee (20006), i indexes firms and ¢ indexes time (in quarters), «; is the
intercept, which controls for firm fixed effects, and ¢ is the error term. RERCggyris the
institutional investor sentiment in the commercial real estate market. AMILLIOgg 3
AMILLIO i rer and AMILLIQcoy, are the Amihud (2002) illiquidity measures for
individual REITs, the REIT market and the commercial real estate market respectively.
BSIyr is the buy sell index for mutual funds investing in REITs. INSTOWN is the
percentage of institutional ownership in a REIT. SPINDEX is a binary variable coded 1
for quarters in which a REIT was included in an S&P index. X is a vector of economic
and capital market control variables (SPR, TRM, UNP and SNP).

Furthermore, to assess the impact of institutional real estate investor sentiment on
REIT returns, we regress the quarterly REIT returns on RERCsgyy; the four systematic
risk factors, the mean adjusted Amihud (2002) illiquidity measure and the lags of REIT
returns and RERCggyras shown in Eq. 4.

RETREIT,-_, =+ /BIRERCSENT + ﬁzMKT + 63SMB + ﬁ4HML + ﬁsMOM"‘ (4)
BeAMILLI Q)4 + B7lagRET ey + BglagRERCspny + i

Where RET gz are quarterly REIT returns, i indexes firms and ¢ indexes time (in
quarters), RERCgsgyris the institutional investor sentiment in the commercial real estate
market, MKT, SMB, HML and MOM are systematic risk factors in line with Fama and
French (1993) and Carhart (1997). AMILLIQ,,, is the mean adjusted Amihud (2002)
illiquidity measure. LagRETrzrand lagRERCgpyrare lags of the respective variables.

Results
Institutional Investor Sentiment and Trading Behavior In Securitized Markets

Table 3 presents the results for our analysis of the relationship of institutional real estate
investor sentiment (RERCsgy7) and REIT trading behavior (BSI;ys7). In our estimation
using the full sample (Overall Sample column), the coefficient on RERCggyr is
positive, yet insignificant. However, this initial aggregated analysis fails to
distinguish between different investor habitats and time periods, which may
explain the insignificant coefficient. To assess sentiment-induced institutional
trading in the securitized real estate market further, we conduct the following
disaggregated analyses.

Previous studies have shown that institutional investors prefer larger and older
stocks (Devos et al. 2013; Below et al. 2000; Graff and Young 1997), which can be
considered the habitat of institutional investors. Clayton and MacKinnon (2003b)
provide further support for an institutional investor habitat characterized by large cap
REITs. Consequently, we investigate the relationship of RERCgsgyr and BSIjysr for
stocks that form the institutional and individual investor habitat. We define the institu-
tional investor habitat as securities (i.e. REITs) included in S&P indices (i.e. larger and
older REITs) and REITs with high (above median) institutional ownership. On the other
hand, securities in the individual investor habitat are characterized as stocks not

@ Springer



173

Sentiment-Induced Institutional Trading Behaviorin REITs

K10ATI3ASAI [9A] % O PUE % § %% T 9 & OULDIIUTIS JJOUIP 4, PUB s, s

S ;¥ U0aMIoq pUe UM dA1DadSaI o) W0y SUN[nsal Y [[BIOA0 A SI

2 parodor oY1, "Xopur 79$ U Ul papN[dul sem [ € Yorym ul s1oenb 1of | popoo djqerea Areurq e st XHANIAS LIHY ¢ ul diysioumo [euonmnsur jo a3epusdtod oy st NMOLSNI
Xpul 0)0Sd2PS 2Y) U0 WM Ay SI NS el judwkojdwoun oy st N[ ‘[[1q AINSeIn JPUoOW-¢ pue puoq Amsean 1edA-()] U} JO SP[AIA Y} UOMID( JOUIQYIP SB PAULIP IMOnns
o) oy} SI AL "PUoq Amsean 1edk | pue puoq 91e1odiod pajel yyg JO P[IA Uaam)aq 0UAIIYIP sk pauyap (peaids) wnrwaid ysu jmejop oy st YJS A[9Anoadsar joxrews a1e1sd
[eal [EIOIOUIOD O} PUE JoXIeW [ U ‘SLIAY [enprapur 1oy semseawr Aypmbipr (700g) payrury oy are WOOQITTIANY pue LRV TTIAY QI TTIAY SLIAY [enpiarpur
ur SunsoAu spuny [enynt 1oy Xaput [jos Anq ayy st INISE (900T) 99T PuE JeWN] (s SUI UL ST[HY [EAPIAIPUL UI SIO)SOAUI [EUONMISUL JOJ Xdpul [[os Anq ot st ISNI[SE T10Z/20 O
7002/10 Jo poriad o 1940 A9AINS DY Y} UT WA , SUONIPUOD JUSUNSIAUL,, AU} UO PASeq SI UL SIOILUL 2)L)SA [BI [RIOIAUIIOD [eIS0[0dA) JUIQLIP UT JUSWIIUIS J0JSIAUT [RUOHMNSUI
somnseatr LNISyymy “dIys1oumo [euonmnsur UBIpauI MOJoq PUE UBIPAU dA0qe M STTHY ‘(d29S-UON)) 10U dIE Jerj) IS0} pue (J29S) Xopul J29S © UI popnjour a1e jey) sSLTay Opdues
[[e10A0 3} 10J partodar are synsay “(s[oued pasue[equn) UOISSAITOI JeAUI| S} PIXI-UL) Sulsn So[qeLreA SuImol[oj oy uo LSNI[gq Jo uorssardor oy Joj synsax oy syuasaid ajqey iy,

(19) s6L (09) Tos1 (¥9) vevl (Fh) £€6 (89) Ls¢€T (W N
€0 €€0 1€°0 620 1€°0 A
SOA SOA SO SOA SOA SJO9JJO PaxIJ-II
2x9T0— #2950~ 22 1T0— 2230970~ #2360 0— jueisuo)
#210°0 =10°0 2221070 000 2221070 dNS
€0°0— #2€0°0— #2€0°0— =70°0— 222£070— dNN
+x+8C0 223600 223x0€°0 +x3x8C°0 222800 INUL
€0°0— €0°0— ¥0°0— #$0"0— €0°0— AdS
100 €00 200 XAANIdS
#200°0 222000 000 2221070 2000 NMOLSNI
222 CL°0 #22E0°0 2x2€0°0 PPYAN] xxxb 170 IN[Sg
900 6T'1 L9°0 0T'1 890 WOIDITTINY
¥0°0 870 €50~ 96l 0T0- LRIVASITTINY
100 L00— 10°0 60°0— 100 LS TTINY
%70°0 10°0- 000 000 100 INSSHIAY

M0 yStH

diyszoum( reuonnmnsuy Xopu] J29S-UON Xopu] JS o[dureg [[e10A0)

(LSNI[Qq) SLIAY ut Jo1aeyeg Surpel] I0ISOAU] [eUONMISU] J0J SHNSAY € dqBL

pringer

AN



174 PK. Das et al.

included in S&P indices (i.e. small and medium cap REITs) and with low (below
median) institutional ownership. We then estimate our model as shown in Eq. 3 for
each of the different investor habitats.

The results of our analysis disaggregated by investor habitat are presented in Table 3.
Except for securities with low institutional ownership, the coefficients on RERCggyr are
insignificant for S&P Index, non-S&P index and high institutional ownership REITs. These
initial results suggest that the irrational sentiment of institutional investors in the
unsecuritized market has no effect on their trading behavior in the securitized market within
the institutional habitat. The positive coefficient for stocks with low institutional ownership
provides initial support for style investing. An increase in optimism (pessimism) about
the commercial real estate market increased the buying (selling) behavior of
institutional investors in low institutional ownership stocks. In other words
institutional investors may have decided to increase the exposure to securitized
assets with low institutional ownership to obtain more investment opportunities
and pre-empt the action of individual investors to gain profits. However, we
further disaggregate our analysis by time period and property type to assess the
robustness of these results, and discuss them in the remainder of this paper.

The coefficients on the Amihud (2002) illiquidity measures of individual REITs
(AMILLIQgrg7), overall public market (AMILLIQ\ 4rxer) and private market
(AMILLIQc0y,) are insignificant across all samples in Table 3. The trading behavior of
mutual funds (BSI),r) has a positive relationship with that of institutional real estate investors
(BSIysy). It is beyond the scope of this study to investigate how the trading behaviors of
different types of institutional investors are related. However, one explanation for this
consistently positive and significant relationship is herding among different institutional
investors, i.e. mutual funds, pension funds, investment managers and insurance companies.
The coefficients on the macro-economic variables such as credit risk spread (SPR), term
structure (7RM), unemployment (UNP) and S&P500 returns (SNVP) are consistent with
expectations about their direction, but vary in significance.

Devos et al. (2013) show that the preferences of institutional REIT investors have
changed over time, particularly around the most recent financial crisis. As a conse-
quence, we estimate our model for the pre-crisis (2002-2006), financial crisis (2007—
2009) and post-crisis (2010-2012) period. To identify the financial crisis period (2007
to 2009), we follow Devos et al. (2013).

Table 4 presents the results for the overall sample separated by time periods. In the pre-
crisis years, the coefficient on RERCgzyr is significantly positive at the 1 % level, and this
provides evidence for a style investing of institutional investors in the real estate category. If
institutional investors were irrationally optimistic (pessimistic) about the underlying private
market, they behaved like net buyers (sellers) in the securitized market. However, during the
crisis period, the relationship between RERCggyr and BSIjysr changed from positive to
negative, as shown by the significantly negative coefficient on RERCgzy7 Thus, the more
pessimistic institutional investors were about the unsecuritized market, the higher was the
amount of securitized real estate assets they purchased, with this result supporting the flight
to liquidity theory. In the post-crisis period from 2010 to 2012, institutional investor
sentiment in the private market had a significantly negative effect on the institutional trading
behavior in securitized markets (i.e. REITs). This result suggests a fundamental change in
institutional preferences from the pre- to the post-crisis period due to the financial crisis, in
line with Devos et al. (2013).
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Table 4 Results for Institutional Investor Trading Behavior in REITs (BSI;ysy) for the Overall Sample
Separated by Time

2002-2006 2007-2009 20102012
RERCgsgnt 0.08%** —0.10%** —-0.03*
AMILLIQggrT —0.01 —0.06 0.08
AMILLIQumARKET 3.51%* 4.40%* 12.50%*
AMILLIQcom 13.86%** 0.05 -1.17
BSIyr 0.10%** 0.19%** 0.13%%*
INSTOWN —-0.00 0.01%%* 0.00
SPINDEX —0.04 0.08 0.04
SPR —0.42%%* —0.01 0.01
TRM 0.22%%* 0.29%%* 0.11
UNP 1.44%%* —0.18%** 0.07
SNP —0.03%#* 0.06%** 0.00
Constant —6.60%** —-0.09 -0.99
Firm-fixed effects Yes Yes Yes
R® 0.43 0.15 0.06
N (n) 1112 (63) 638 (63) 607 (68)

This table presents the results for the regression of BSIiygr on the following variables using firm-fixed effects
linear regression (unbalanced panels). Results are reported for the overall sample for pre-crisis (2002—2006),
crisis (2007-2009) and post-crisis (2010-2012) period. RERCggnt measures institutional investor sentiment
in different typological commercial real estate markets and is based on the “investment conditions” item in the
RERC survey over the period of Q1/2002 to Q2/2012. BSIiyst is the buy sell index for institutional investors
in individual REITs in line with Kumar and Lee (2006). BSIyr is the buy sell index for mutual funds investing
in individual REITs. AMILLIQggrr, AMILLIQuarkET and AMILLIQcom are the Amihud (2002) illiquidity
measures for individual REITs, the REIT market and the commercial real estate market respectively. SPR is
the default risk premium (spread) defined as difference between yield of BAA rated corporate bond and 1 year
treasury bond. TRM is the term structure defined as difference between the yields of the 10-year treasury bond
and 3-month treasury bill. UNP is the unemployment rate. SNP is the return on the S&P500 index. INSTOWN
is the percentage of institutional ownership in a REIT. SPINDEX is a binary variable coded 1 for quarters in
which a REIT was included in an S&P index. The reported R? is the overall R? resulting from the respective
within and between R” s

ckEe ek and “*7 denote significance at the 1 %, 5 % and 10 % level respectively

Next we contrast stocks forming the institutional investor habitat (included in the
S&P index) with those in the individual investor habitat (not included in the S&P
index) over different time periods. Results are presented in Table 5. The significantly
positive coefficients on RERCgsgyr for the period of 2002 to 2006 provide
further support for a style investing of institutional investors in the real estate
category, when markets were booming. Interestingly, the coefficient on
RERCgeyr 1s positive and significant at the 5 % and 1 % level respectively
for S&P and non-S&P REITs. These findings for the pre-crisis period are in
line with our previous findings for the overall sample in Table 4, suggesting
that the style investing theory has the highest explanatory power for the
sentiment-induced institutional trading behavior in the securitized market in this
time period, irrespective of whether securities belong to the individual or
institutional investor habitat.
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For the financial crisis period of 2007 to 2009, instead, the coefficient on RERCsgyragain
changes direction and becomes significantly negative at the 1 % for S&P and non-S&P
REITs, which supports our previous findings for the full sample (Table 4). The more
pessimistic institutional investors were about the unsecuritized real estate market, the more
they behaved as net buyers in the securitized real estate market. These results suggest a
sentiment-induced capital switching between the illiquid private and more liquid public real
estate market, irrespective of habitat, in line with the flight to liquidity theory. Our results
mirror the ones of Devos et al. (2013), who show that some institutional investors such as
banks significantly increased their REIT ownership during the financial crisis.

For the post-crisis period of 2010 to 2012, the coefficient on RERCggyris negative yet
insignificant for stocks included in the S&P500 index and significantly negative at the 5 %
level for non-S&P500 stocks. The financial crisis has hence changed the relationship of
RERCggnr and BSIjysy from positive (category theory) to negative (flight to liquidity),
probably due to a higher risk perception of investors with regard to unsecuritized real estate
markets despite the mild recovery subsequent to the financial crisis. Our results are in line
with previous findings of Devos et al. (2013) that the investment behavior and preferences of
institutional REIT investors changed with economic conditions. Devos et al. (2013) find that
institutional investors placed a greater emphasis on managing risk following the crisis. In
particular, the authors show that insurance companies and banks have become more
conservative after the crisis. Our findings suggest that this emphasis on lower risk exposure
also holds for the relationship of unsecuritized and securitized market investments, and led
institutional investors to switch capital between these two markets based on perceived risk
levels in the crisis and post-crisis period.

The results of our time-period specific analysis for the full sample in Table 4 as well
as S&P and non-S&P REITs in Table 5 indicate that the initial aggregated analysis in
Table 3 masks differences in the relationship of RERCsgyrand BSI;ysyover time. The
insignificant coefficients on RERCggyr for S&P, non-S&P and high institutional own-
ership REITs in Table 3 are likely the result of directional changes in the investigated
relationship over time, due to style investing in positive economic conditions (2002 to
2006) and a flight to liquidity in difficult economic environments (2007 to 2009).

To assess the robustness of our findings, we conduct two robustness checks. First, we
estimate our model as shown in Eq. 3 for portfolios of REITs with above median (high) and
below median (low) institutional ownership, which represents an alternative proxy for the
habitat of institutional and individual investors. Our results are presented in Table 6. The
coefficients on RERCggyr for both types of REITs are significantly positive in the pre-crisis
period (2002 to 2006), significantly negative in the crisis period (2007 to 2009) and negative,
but insignificant in the post-crisis period (2010 to 2012). These results suggest that our main
findings are robust to different definitions of individual and institutional investor habitat.
Institutional investors style invested in the pre-crisis period and showed a flight to liquidity in
the crisis period and to a lesser extent in the post-crisis period.

As a second robustness check, we estimate our model for different property types in
all three periods. As shown in Table 7, the coefficients on RERCggy7 are consistent
across asset types, although varying in significance. In particular, coefficients are
significantly positive in the pre-crisis period for industrial, retail and hotel REITs, but
insignificant for office REITs. Interestingly, the coefficient on RERCgszyr for multi-
family REITs is significantly negative in the pre-crisis period. During the crisis period,
institutional investor sentiment in the private market is significantly negatively related
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to institutional trading of REITs of all property type specializations, except hotel. While
the coefficient for hotel REITs is in the expected direction, the insignificance may stem
from low statistical power due to a relatively small sample size. Last, while the
coefficients on RERCggyy for all property type specializations in the post-crisis period
are negative, only the one for hotel REITs is significant. Overall, the results for different
property types support our previous findings. The applicability of style investing and
flight to liquidity theory depends on economic conditions: in pre-crisis conditions style
investing best explains sentiment-induced institutional trading behavior in the securi-
tized real market, while in crisis and to some extent in the post-crisis conditions the
flight to liquidity theory is more suitable.

Institutional Investor Sentiment and Securitized Asset Pricing

Table 8 presents the results for the effect of institutional investor sentiment in the
unsecuritized market on asset pricing in the securitized market. For the overall sample,
institutional investor sentiment in the commercial real estate market has a significantly
positive effect on REIT returns. For the pre-crisis period of 2002 to 2006, RERCzyralso has
a significantly positive effect on the returns of REITs in the individual and institutional
investor habitat. This is in line with the significantly positive correlation between institu-
tional investor sentiment in the private real estate market and REIT returns identified by
(Ling et al. 2013). The sentiment-induced trading behavior of institutional investors in the
securitized real estate market identified previously introduces additional systematic risk into
asset pricing in line with previous studies (Barberis et al. 2005; Barberis and Shleifer 2003).
While the effect of institutional investor sentiment on the returns of large cap REITs
(institutional investor habitat) is in line with earlier studies (Clayton and MacKinnon
2003b; Graff and Young 1997), we also find an impact on the returns of REITs in the
individual investor habitat. This effect can be explained with the presence of fewer
fundamental traders and greater limits to arbitrage in this habitat. An additional explanation
for the impact of institutional sentiment on the return of REITs in the individual investor
habitat is that institutional trading signals information to less informed individual investors.
(Lee et al. 2008) argue that individual investors use institutional investors as a source of
information, and follow them in and out of small cap REITs based on private market
performance. As individual investors are less likely to be able to determine whether
institutional trading is based on private market fundamentals (e.g. performance) or irrational
sentiment, they also likely follow institutional investors in and out of REITs in their habitat
based on sentiment.

In the crisis (2007 to 2009), RERC 7 has a positive yet insignificant coefficient for
the S&P REIT sample and a significantly positive coefficient for non-S&P REITs. The
insignificant coefficient for the crisis period is puzzling. One explanation for the non-
existing effect of commercial investor sentiment on the pricing of S&P REITs between
2007 and 2009 may be that factors such as the flight to quality (Devos et al. 2013) have
increased the presence of fundamentals traders in these larger, older and relatively more
liquid stocks. These investors in turn may face lower limits to arbitrage in these REITs
and be able to arbitrage away the additional sentiment-induced risk. On the other hand,
arbitrage may be too costly in REITs forming the habitat of individual investors (Kumar
and Lee 2006), and this explains the persistent effect of private market sentiment on
securitized returns.
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The significantly positive coefficient on RERCggyr for non-S&P REITs is also
somewhat counter-intuitive. With regards to our previous findings for BSIygz if
institutional investors as a group are pessimistic about the private market during the
financial crisis, and switch their investments from private to public real estate, we
expect a negative coefficient. This aggregated trading behavior (flight to liquidity)
should increase the systematic risk in REITs, when institutional investors are pessimis-
tic, and consequently increase returns to compensate for this additional risk.

Commercial real estate sentiment has a significantly positive effect on institutional
trading behavior for S&P REITs, but no effect for non-S&P REITs in the post-crisis
period. Analogously to the crisis period, these effects are somewhat counter-intuitive,
particularly with regard to our findings for BSI;ys7 in Table 5. Overall, our results for
the crisis and post-crisis period suggest that further investigations into the relationship
of commercial real estate sentiment and REIT returns, particularly across different
investor habitats and for these time periods, are needed.

Conclusion

Our study yields a number of interesting results. First, we show that the sentiment of
institutional investors in the underlying unsecuritized real estate market affects their
trading behavior in the securitized market, suggesting a spillover effect of irrational
sentiment between private and public market. Moreover, our findings suggest that the
direction of sentiment-induced trading behavior of institutional investors in the securi-
tized market depends on economic conditions, particularly with regard to the most
recent financial crisis (2007 to 2009).

During times of favorable economic and property market conditions such as 2002 to
2006 (pre-crisis), institutions style invested in the real estate category based on their
sentiment about the underlying private market. If institutional investors as a group felt
irrationally optimistic (pessimistic) about commercial real estate, they would have in-
creased (decreased) their investment in the real estate category, including both securitized
and unsecuritized assets. Our study complements the extensive literature on style (category)
investing theory (Choi and Sias 2009; Froot and Teo 2008; Barberis et al. 2005; Barberis
and Shleifer 2003) by providing empirical evidence that institutional investors not only
style-invest within the stock market, but also across asset markets (e.g. the unsecuritized
and securitized real estate market). Our findings also contribute to the institutional herding
literature (Sias 2004; Nofsinger and Sias 1999) by showing that institutional investors as a
group herd in and out of asset categories, increasing volatility and introducing a non-
fundamental component into asset pricing. This is in line with the institutional herding
effects found in Clayton and MacKinnon (2003b) and Graff and Young (1997).

Our finding that institutions style-invest in the real estate category based on senti-
ment represents a behavioral explanation for the comovement of securitized and
unsecuritized real estate returns (Pagliari et al. 2005; Myer and Webb 1993; Giliberto
1990). (Lee et al. 2008) find that sentiment linked to private markets has a high
explanatory power for large cap securities (i.e. REITs) for the period of 1993 to
2003. The authors explain this finding with an increased involvement of institutions
invested in both markets that strengthen the link between private market fundamentals
and public asset returns. Our findings for the pre-crisis period support (Lee et al. 2008).
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For the crisis period, we find evidence of sentiment-induced capital switching between
the illiquid unsecuritized real estate market and the more liquid securitized one. As
institutional investors are highly sensitive to the illiquidity risk in commercial real estate
(Dhar and Goetzmann 2006), and have a preference for more liquid real estate investments
such as REITs (Ciochetti et al. 2002), we control for private and public market illiquidity to
ensure that our results are not driven by fundamental illiquidity risk. Thus, our sentiment
measure (RERCsgyy) captures perceived (sentiment-based) risk in the private real estate
market, as opposed to fundamentals-based liquidity risk. Our findings for the crisis period
complement previous findings by Devos et al. (2013). While the earlier study showed a
flight to quality of institutional investors within the REIT market, our study finds a flight to
liquidity of institutional investors between the unsecuritized and securitized real estate
market. Furthermore, we provide a behavioral explanation for the capital switching
between real estate markets as discussed by (Lee et al. 2008). In addition, our study
also contributes to the flight to liquidity / quality literature (e.g. Baker and Wurgler 2012;
Brunnermeier and Pedersen 2009; Goyenko and Ukhov 2009; Connolly et al. 2007;
Acharya and Pedersen 2005) by showing that a flight to liquidity not only occurs within
the stock market or between bond & stock market, but also between unsecuritized and
securitized markets of the same asset (e.g. direct investment in real estate and REITSs).

Overall, our findings suggest that the style investing and flight to liquidity theory are
complementary rather than substitute theories for the sentiment-induced trading behav-
ior of institutional investors in the REIT market. Our results hold across different
groups of securities (e.g. REITs with high and low institutional ownership, included
or not in the S&P index) and property types. Our study provides additional
evidence that the financial crisis has changed the preferences of institutional
investors towards financial assets that imply a lower risk exposure (Devos et al.
2013). Future studies with larger post-crisis datasets may investigate whether
this effect is temporary or persistent, as well as implications for institutional
portfolio performance.

Last, our investigation into the effect of institutional investor sentiment on securi-
tized real estate pricing suggests that not only the sentiment of individual investors
positively affects REIT returns (Lin et al. 2009; Chiang and Lee 2009; Clayton and
MacKinnon 2003a; Barkham and Ward 1999), but also institutional investor sentiment
in the underlying private market.

Our results have implications for future studies on investor sentiment in general and
institutional investors in particular. First, institutional investors cannot be assumed to be
rational, and future studies on investor sentiment in securitized or unsecuritized real
estate markets need to account for both institutional and individual investor sentiment.
Additionally, our findings suggest that investor sentiment studies should be time
variant, and distinguish between different time periods as risk perception and invest-
ment behavior change over time. We consider our study a starting point for future
investigations into institutional investor sentiment, the sentiment-driven trading behav-
ior of institutional investors between private and public market as well as the effect of
liquidity on investor sentiment.
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Table 10 Descriptive Statistics by Period

Period Mean Median Std. Dev Minimum Maximum
RERCgpnr 2002-2006 1.79 1.04 2.50 -1.89 6.8
2007-2009 —0.43 -1.26 3.58 —6.57 6.4
2010-2012 1.79 0.62 3.13 -3.00 7.5
BSIinsT 2002-2006 0.12 0.24 0.54 —-1.00 1.00
2007-2009 0.10 0.16 0.42 —-1.00 0.93
20102012 0.29 0.28 0.25 —0.38 1.00
BSlyr 2002-2006 0.56 0.61 0.32 —-0.93 1.00
2007-2009 0.45 0.49 0.27 —-0.61 1.00
2010-2012 0.40 0.42 0.34 -0.73 1.00
AMILLIQggT 2002-2006 0.12 0.03 0.37 0.00 5.05
2007-2009 0.11 0.02 0.26 0.00 2.56
2010-2012 0.06 0.01 0.11 0.00 0.94
AMILLIQnARKET 2002-2006 0.02 0.02 0.02 0.01 0.07
2007-2009 0.02 0.02 0.01 0.00 0.05
20102012 0.01 0.01 0.00 0.01 0.02
AMILLIQconm 2002-2006 0.00 0.00 0.01 0.00 0.03
2007-2009 0.01 0.00 0.02 0.00 0.10
2010-2012 0.01 0.00 0.02 0.00 0.08
SPINDEX 2002-2006 0.22 0 0.41 0 1
2007-2009 0.51 1 0.50 0 1
2010-2012 0.60 1 0.49 0 1
INSTOWN 2002-2006 64.79 71.27 24.53 0.09 100
2007-2009 76.43 81.25 18.17 20.51 100
20102012 77.50 82.47 18.79 8.39 100
RETRgr 2002-2006 5.71 6.16 9.13 —40.84 30.56
2007-2009 —-0.15 —0.41 29.92 —145.84 203.17
2010-2012 4.85 5.73 14.37 —60.39 98.46

This table presents the descriptive statistics for our dataset for a sample of 2,357 REIT quarters (68 REITs)
over the period of Q1/2002 to Q2/2012, separated by period. The period of 2002 to 2006 covers 1112 REIT
quarters, 2007 to 2009 covers 638 REIT quarters and 2010 to 2012 covers 607 REIT quarters. RERCggnr
measures institutional investor sentiment in the commercial real estate market and is based on the “investment
conditions” item in the RERC survey over the period of Q1/2002 to Q2/2012. BSIjygr is the buy sell index for
institutional investors in individual REITs in line with Kumar and Lee (2006). BSIyr is the buy sell index for
mutual funds investing in individual REITs. AMILLIQggrr, AMILLIQyarkeT and AMILLIQcoy are the
Amihud (2002) illiquidity measures for individual REITs, the REIT market and the commercial real estate
market respectively. SPINDEX is coded 1 for quarters in which a REIT is included in the S&P 400, 500 or 600
index. INSTOWN is the percentage of institutional ownership in a REIT. RETggr is the quarterly return for a
particular REIT
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