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ABSTRACT

This study analyzes the influence of market timing on the initial public offerings (IPOs)
of real estate investment trusts (REITs). We use the ordinary least-squares method to identify
the responses of housing, macroeconomic, and market sentiment indicators to REIT IPOs to
demonstrate the differences in how investor sentiment affects REIT IPOs before and after the
hot REIT IPO market. In regard to REIT issuances during the hot IPO period (1993 to 1998),
investor sentiment did not influence IPO frequency or proceeds. However, after the market
matured in 1998, managers timed IPO decisions based on market sentiment. IPO frequency
is positively related to investor sentiment, that is, managers time IPOs for when investors are
bullish. Moreover, IPO frequency or proceeds are always negatively related to the mortgage
rate, which serves as a proxy for real estate holding costs. Managers consider investor sentiment
only after the REIT industry becomes well developed and must constantly consider mortgage
rates. This study compares the housing market and the macroeconomy to analyze the sources
and effects of sentiments toward REIT IPOs.
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1. Introduction

Real estate investment trusts (REITs) have gained widespread popularity and are primarily
used by managers to provide insightful information regarding property market movements and
listed stock markets (Pagliari et al., 2003; Giliberto, 2003). Consequently, REITs promote short-
term trading expected to be accompanied by high risks and increased returns (Feldman, 2003). As an
indirect investment in the property market, REITs are positively correlated with the stock market and
are accompanied by volatile returns represented by stock market sentiment (Georgiev et al., 2003;
Brounen & Eichholtz, 2003). However, the sentimental and volatile movements of REITSs counteract
direct investment in the real estate market where the smoothing effect of property appraisals
encourages long-term trading (Brounen & Eichholtz, 2003; Marcato & Key, 2005). Nevertheless,
REITs can maintain good performance in terms of reducing risks and can provide diversification
effects to assist in asset allocation (Hudson-Wilson et al., 2005; Chen et al., 2005). Therefore, the
timing of the market for REIT financing decisions related to the stock market requires investigation to
determine the influence of investor sentiments.

Market timing thus determines managerial financing decisions (Baker & Wurgler, 2002; Ooi et
al., 2010). Managers adopt market timing strategies to maximize the values of REITs during market
movements (Buttimer et al., 2012; Compton et al., 2006; Kaushik et al., 2010). In addition, managers
seek low-cost equity by selling securities during bull market periods or when stocks are overvalued.
Equity issuance, such as managers’ issuance of stocks based on historical price patterns, is closely
related to equity market conditions. Literature confirms the market timing of the capital-raising
activities of seasoned firms. However, without reference to past stock performance, how managers
time the market for initial public offerings (IPOs) remains an interesting question. Previous studies,
such as Paster & Veronesi (2005) and Buttimer et al. (2005), have examined the underlying causes
of IPO waves. Literature has explored possible explanations, such as market inefficiency, industry
clustering, and capital demand, but has obtained mixed results.

The financing decisions of REITs have been intensively analyzed. Boudry et al. (2010)
demonstrated that REITs issue equity after experiencing large price increases, similar to what happens
in the general industry. Apart from seasoned equity offerings, literature has examined the causes
of REIT IPOs. Buttimer et al. (2005) investigated REIT IPO waves and concluded that the capital
demand hypothesis explains IPO decisions better than the investor sentiment hypothesis.

The influence of investor sentiment on equity issuance has attracted significant attention.
However, investor sentiment is usually difficult to measure directly. Researchers have applied several
proxies, such as turnover ratio and closed-ended fund discounts. Given that these measures reflect
only trading behavior, they may bias the relationship between IPO decisions and investor sentiment.
Buttimer et al.(2005) confirmed the causes of REIT IPO waves, although they did not directly measure
sentiment. After analyzing both initial return and long-term performance, those researchers concluded

that investor sentiment does not drive the IPO market. In contrast to previous studies, this study aims
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to directly measure investor sentiment to determine whether REIT managers time PO decisions based
on investor or market sentiment. In particular, we examine whether market timing behavior changes
over time. Thus, our central research question is, what is the effect of investor sentiment on REIT
IPOs for a behavioral analysis on irrationality?

Empirical results demonstrate that managers time REIT IPOs only during periods when investors
become rational and cautious after periods of intense activity in the REIT IPO market. When the IPO
market is hot because optimistic investors dominate the stock market, managers can disregard overall
market sentiment. Consequently, managers consider only the holding cost (that is, the mortgage
market), which negatively affects IPO frequency. However, when the REIT market matures, investors
pay attention to the overall outlook of the economy, and managers time IPO decisions based on market
sentiment. Furthermore, our empirical results identify the relationship between new home sales, the
Case—Shiller index, and sentiment variables to obtain economic and behavioral finance explanations.
Whereas previous studies have depended on mortgage rates for REIT IPO decisions, our study shows
that adopting investor sentiment indices is appropriate for indicating the timing of REIT IPO issuance.

This study provides further evidence regarding IPO timing by examining a transparent industry,
namely, REITs. Depending on the developmental stage of the industry under consideration, IPO timing
is influenced by both fundamental factors and investor sentiment. In the early stages of industrial
development, managers follow industry standards and disregard market sentiment. However, as the
industry develops, investors’ willingness to pay for new equity becomes crucial, and the significance
of investor sentiment increases.

The remainder of this paper is organized as follows: The next section reviews literature on IPO
timing. Subsequently, data are presented, and the relationship between IPO volume and investor

sentiment is discussed. Finally, conclusions are given.

2. Literature

Equity market timing is essential to corporate financial policy. Numerous studies have examined
whether managers exploit temporary fluctuations in the stock market for capital issuance. Baker
& Wurgler (2002) analyzed changes in leverage and the market-to-book ratio after firm IPOs and
concluded that capital structure is the cumulative outcome of continuous managerial attempts
to time equity markets. Alti (2006) and Buttimer et al. (2012) also examined the implications of
market timing for capital structure. Baker & Wurgler (2002) showed that hot-market IPO firms issue
substantially higher equity and lower their leverage ratios than cold-market firms. In addition to
market timing with respect to seasoned equity offerings, several studies have focused on IPO timing.
Paster & Veronesi (2005) argued that the number of listed firms changes in response to time variation
in market conditions and found that [PO volume is more closely related to stock price volatility than it
is to stock price level. Aside from relating market timing to stock return performance, several studies
have examined investor sentiment. Helwege & Liang (2004) proposed that hot IPO markets are not

primarily driven by changes in adverse selection costs, managerial opportunism, or technological
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innovations but rather reflect great investor optimism. Ljungqvist et al. (2006) devised an IPO that
relates IPO anomalies, such as underpricing, hot issue markets, and long-run underperformance,
to the presence of a class of irrationally exuberant investors. Derrien & Kecskés (2009) studied the
importance of investor sentiment to aggregate equity issuance activities. The proxies for sentiment
explained roughly 10% of the time-series variation of equity issuance beyond the roughly 40%
explained by fundamentals, indicating that investor sentiment only slightly influences aggregate
equity issuance activity.

Aside from presenting results from general industries, several studies have investigated the
equity market timing of REITs. Buttimer et al. (2005) examined the underpricing and long-term
performance of three REIT IPO waves, and found that the capital demand hypothesis best describes
the REIT IPO market, followed by the information asymmetry hypothesis. However, their results
failed to support the investor sentiment hypothesis. Boudry et al. (2010) examined REIT issuance
decisions and found strong support for the market timing theory of capital structure. That is, REITs
issue equity in public markets when the cost of equity capital is lower in public markets than in private
markets. Additionally, REITs issue equity after experiencing large price increases. Ooi et al. (2010)
examined the influence of capital market conditions and target leverage on REIT marginal financing
decisions and found that REITs demonstrate market timing behavior in terms of the timing and type
of capital issues or reductions. Other studies have analyzed the influence of investor sentiment on the
return behavior of REITs. Clayton et al. (2009) investigated the role of fundamentals and investor
sentiment in commercial real estate valuation and found that investor sentiment influences pricing,
even after controlling for changes in expected rental growth, equity risk premiums, T-bond yields,
and lagged adjustments intended to maintain long-term equilibrium. Lin et al. (2009) examined the
effect of investor sentiment on REIT returns and found an increase in REIT returns when investors
are optimistic. In general, a relationship exists between REIT return behavior and investor sentiment.
However, whether REIT managers time IPOs in reference to investor sentiment remains unclear. Most
studies in this area have applied stock market performance as the proxy for investor sentiment, but
recent studies have instead used direct measures of investor sentiment. For example, Kurov (2010)
applied the Baker & Wurgler (BW) Sentiment Index and Investor Intelligence to examine investor
sentiment and stock market reaction to monetary policy. Derrien & Kecskés (2009) also used the BW
Sentiment Index to study the influence of investor sentiment on equity issuance activities. The present
study directly measures investor sentiment to examine whether REIT managers refer to market
sentiment to time IPOs. Moreover, this study considers whether housing holding costs and overall
stock market performance influence IPO decisions. We develop our hypothesis 1 as follows:
Hypothesis One: REIT IPOs are closely related to market conditions and refer to investor sentiment

to time equity issuance.

2.1 REIT and behavioral finance: hot and cold markets

Investor sentiment related to REITs as observed from short-selling activities and IPO returns
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evidences the strong influence of behavioral trading affecting REIT price volatilities (Blau et al.,
2011). Factors such as operating efficiency and market-to-book ratio have a significantly negative or
positive influence on REITs (Li & Yung, 2004). Therefore, the effects of investor sentiment on REITs
demonstrate an investment bubble in mortgage and lodging REITs (Waters & Payne, 2007; Payne &
Waters, 2007). Abnormal returns derived from behavioral trading also influence retail REITs and thus
indirectly influence the multifamily, office, and industrial sub-sectors (Connors et al., 2002). Similarly,
REIT returns demonstrate significant overreaction (Liao, 2012). Although behavioral trading for
REITs is observed from stock market transactions, the relationship between macroeconomic indicators
and REIT returns shows a lack of irrational behavior for equity REITs (Jirasakuldech et al., 2006).
Allen & Faulhaber (1989) proposed one of the first signaling models related to the underpricing
of IPOs. In hot IPO markets, investors benefit from information asymmetry by gaining profits through
the large number of new issuances and apparent underpricing (Hartzell et al., 2005; Brailsford et al.,
2000). In contrast, cold markets show few IPOs and instances of underpricing (Helwege & Liang,
2004; Brailsford et al., 2000). Ljungqvist et al. (2006) developed a model relating the hot market to
IPOs and evidenced that investor sentiment leads to the underperformance of IPOs. Moreover, hot
IPO issues have a leading effect on IPO underpricing and their volumes where investor sentiment
exists (Brailsford et al., 2000). Helwege & Liang (2004) observed investor sentiment in hot markets,
where investors are willing to purchase. We develop our second hypothesis as follows:
Hypothesis Two: A hot market generates greater investor sentiment and irrationality for REIT IPOs

than a cold market.

3. Methodology

This study follows Brown & Cliff(2004), Chui et al.(2003a), Chui et al. (2003b), and Derrien &
Kecskés (2009) to select appropriate variables to understand the relationship between REIT IPOs and
investor sentiments. The variables are categorized by IPO frequency and proceeds, macroeconomic
indicators, housing market outlook, and stock market sentiment. This study employs four categories
and seven variables for each of 12 individual regression analyses, as listed in Table 1.

REIT capital-raising activities are viewed as a signal to favor investments in the real estate
market (Akhigbe et al., 2004). Remarkably, IPOs reflect strong investor sentiment. We follow
Derrien & Kecskés(2009), Ooi et al. (2010), and Buttimer et al. (2005) in adopting IPO frequency
and proceeds amounts (IPO; and IPO,) to analyze the effects of capital raising on investor sentiment.
Macroeconomic indicators, such as the interest rates of bonds, mortgages, and treasury bills, are
adopted as measurements of the costs related to debt capital(Ooi et al., 2010). Short-term interest rates
more considerably affect REIT returns and sensitivity than long-term interest rates (Swanson et al.,
2002; Bredin et al., 2011). We select the three-month treasury bill rate (7B) to represent the short-term
interest rate. Mortgage flows are regarded as common sentiment for the real estate market (Clayton
et al., 2009). We also select the 15-year fixed mortgage rate (MR,;s) to represent the intermediate-
term interest rate and the 30-year fixed mortgage rate (MR;,) to represent long-term interest rates. The



Table 1. Variable Definitions

Category Variables® Symbol Definition
(monthly frequency)
Capital raising activities  IPO frequency IPO; In(1+1PO frequency)
IPO proceed (mil.) IPO, In(1+1PO proceed)
Housing market outlook ~ New home NH In(new home sales unit)
sales (thousand units)
Case-Shiller Index cS In(Case-Shiller index)
Macroeconomic indicators 3-month TB In(3-month Treasury bill rate)
Treasury bill rate
15-year MR s In(15-year fixed mortgage rate)
fixed mortgage rate
30-year MR;, In(30-year fixed mortgage rate)

fixed mortgage rate
Stock market sentiments New York NYSE In(New York Stock Exchange index)
Stock Exchange index

American Association Sentiment,,, Total percentage of Bull minus total

of Individual Investors percentage of Bear on a monthly

(AAII) basis using AAII data

Investor Intelligence (II)  Sentiment,;  Total percentage of Bull minus total
percentage of Bear on a monthly

basis using II data

Note: This table lists the variables categorized as capital raising activities, housing market outlook,
macroeconomic indicators, and stock market sentiment. Capital raising activities include IPO frequency
(IPO)) and IPO proceeds (IPO,). Housing market outlook includes new home sales (NH) and the Case-
Shiller index (CS). Macroeconomic indicators include the three-month treasury bill rate (7B), the 15-year
fixed mortgage rate (MR,;;s), and the 30-year fixed mortgage rate (MR;,). Market sentiments include the New
York Stock Exchange index (NYSE), the American Association of Individual Investors index (Sentiment, ;)

and the Investor Intelligence index (Sentiment,;). All variables are collected on a monthly basis.

number of properties sold is used to represent market liquidity containing investor sentiment toward
the real estate market (Clayton et al., 2009). The variable of new home sales units (NVH) is adopted to
determine developments in the property and real estate market. The Case—Shiller house price index (CS)
is adopted to represent one of the best indicators of housing market transactions (Schindler, 2013).
Investor sentiment indices are adopted from the survey by the American Association of Individual
Investors (AAII) and the Investor Intelligence (II) survey to represent individual and institutional
investor sentiment, respectively (Brown & Cliff, 2004). Individual investor sentiment (Sentiment ;)
is measured by the percentage of bullish investors minus the percentage of bearish ones on a monthly
basis, taken from the AAII survey as the spread between bull and bear individual investor sentimental

predictions. Institutional investor sentiment (Sentiment,) is measured by the bull-bear spread derived
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from the II data. Stock market performance is generally viewed as an appropriate investor sentiment
index that influences the returns of listed companies and capital-raising activities (Kurov, 2010;
Derrien & Kecskés, 2009). The New York Stock Exchange (NYSE) index is applied to observe the
effect of stock market performance on REIT capital-raising activities. Table 1 presents the details of
the variable selections on REIT IPOs and sentiments.

The REITs newly listed from 1993 to 2010, available in either daily or monthly frequencies, are
obtained from the CRSP/Ziman Real Estate Database. Buttimer et al. (2005) identified three waves
of IPO issuance: 1985, 1993 to 1994, and 1997 to 1998. Because modern REITs (see Jirasakuldech
et al., 2009) date from 1993, our sample period begins from 1993 and ends in 2010. Figure 1 shows
the IPO frequency by year. We observe two IPO waves, which cluster in 1993 to 1998 and in 1999
to 2010. The modern REIT ended in 1998, followed by the post-modern REIT. The IPO frequency is
also closely related to interest rates, particularly mortgage rates. Thus, we collect 15-year and 30-year
fixed mortgage rates from the Federal Home Loan Mortgage Corporation and the three-month treasury
bill rate from the Federal Reserve. Interest rates serve as a proxy for property holding cost, which
influences the REIT capital cost. In Figure 1, all variables are indicated on a monthly basis dated by
year from 1993 to 2010. The number of IPO frequencies on a monthly basis is represented by a thick
line (==). The interest rates for three-month TBs are represented by a dashed line (---). The interest
rates for the 15-year and 30-year mortgage rates are represented by a thin line (—) and dotted lines (...),
respectively. The x-axis represents the study period (1993 to 2010). The y-axis on the right-hand side
(frequency) indicates the number of IPOs on a monthly basis throughout the study period. The y-axis

(%) Frequenc
q 50 Y

1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010
Date

Figure 1. IPO frequency and Interest Rates

Note: This figure shows two IPO waves between 1993 and 1998 for modern period and between 1999 and 2010
for post-modern period. The x-axis represents the study period (1993 to 2010). The y-axis on the right-
hand side (frequency) indicates the number of IPOs on a monthly basis throughout the study period. The
y-axis on the left-hand side (%) reports the three-month treasury bill rate, the 15-year mortgage rate, and
the 30-year mortgage rate. For example, the starting IPO frequency in 1993 is approximately 2, compared
with the three-month treasury bill at approximately 3%, the 15-year mortgage rate at approximately 7.5%,
and the 30-year mortgage rate at approximately 8%.
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on the left-hand side (%) reports the three-month treasury bill rate, the 15-year mortgage rate, and the
30-year mortgage rate. For example, the starting IPO frequency in 1993 is approximately 2, compared
with the three-month treasury bill at approximately 3%, the 15-year mortgage rate at approximately
7.5%, and the 30-year mortgage rate at approximately 8%.

Another reference that managers use to time IPO decisions is the overall stock market
performance. We apply the NYSE index as the benchmark and use data from the CRSP. In addition
to stock market performance, the Case—Shiller index is adopted in this study to assess the conditions
of the real estate market. Given that the underlying private real estate market influences market
perceptions of the securitized real estate market, this variable is used to control for the unique
character of REITs. The S&P/Case—Shiller Home Price Indices are obtained from the S&P Indices as
a proxy for the secondary real estate market. Another variable related to real estate market outlook is
new house sales. Data on the sales of new single-family houses are collected from the US Department
of Commerce to proxy for current house market conditions.

This study applies two direct measures of changes in investor sentiment to examine the role of
investor sentiment in IPO timing. The first measure is a survey conducted by AAII, and the other is
from II. The AAII Investor Sentiment Survey measures the weekly percentage of individual investors
that are bullish, bearish, and neutral on the stock market with respect to investors’ expectations for
the six subsequent months. Meanwhile, the II survey, released every Friday, represents the outlook
of more than 120 independent market newsletters. This outlook is classified into bullish, bearish,
and predicting a correction. Following Brown & Cliff (2004), the present study measures investment
sentiment by determining the difference between the percentages of bullish and bearish investors.

Figure 2 shows the IPO frequency and percentage of bullish investors obtained using two
measures of investor sentiment. Figure 2 shows that in the modern REIT period (1993 to 1998), these
IPO frequencies and bullish sentiment measures are not closely related. However, in the post-modern
REIT era (1999 to 2010), periods of high investor interest correspond to periods with frequent IPO
issuances. In Figure 2, all variables indicate a monthly basis dated by year from 1993 to 2010. The
number of IPO frequencies on a monthly basis is represented by a thick line (==). Market volatility
for bullish individual investor sentiment (Bull_AAII) is represented by a dashed line (---), whereas
bullish institutional investor sentiment (Bull_II) is represented by a thin line (—). The x-axis lists the
study period from 1993 to 2010. The y-axis on the right-hand side (frequency) indicates the number
of IPOs on a monthly basis throughout our study period. The y-axis on the left-hand side (%) presents
the bullish individual investor sentiment (Bull_AAII) and bullish institutional investor sentiment (Bull_
II). For example, the starting IPO frequency in 1993 is approximately 2, compared with the bullish
individual investor sentiment at approximately 43% and the bullish institutional investor sentiment at
approximately 42%.

Subsequently, we conduct a test of the cumulative sum (CUSUM) of recursive residuals,
proposed by Brown et al. (1975), to identify a possible structural break in our raw data. The CUSUM

test estimates the recursive residuals via continuous Gaussian process according to significance levels
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Figure 2. IPO frequency and investor sentiment

Note: This figure shows the IPO frequency and percentage of bullish investors. The x-axis lists the study
period from 1993 to 2010. The y-axis on the right-hand side (frequency) indicates the number of IPOs
on a monthly basis throughout our study period. The y-axis on the left-hand side (%) presents the bullish
individual investor sentiment (Bull_AAII) and bullish institutional investor sentiment (Bull_II). For
example, the starting IPO frequency in 1993 is approximately 2, compared with the bullish individual
investor sentiment at approximately 43% and the bullish institutional investor sentiment at approximately
42%.

and deviations from zero mean value line for upper and lower bound limits (Brown et al., 1975). Figure 3
indicates a structural break between 1998 and 1999. With a significance level under 5%, the time series of our
variables is beyond the critical boundary. Therefore, we conduct the CUSUM test for the study period
between 1999 and 2010. Figure 4 indicates that all data fit within the critical boundaries and present
no autocorrelation. Therefore, we divide our data into two subsamples for the study period between
1993 and 1998 (modern era) and between 1999 and 2010 (post-modern era).

Therefore, the former cluster of REITs from 1993 to 1998 is denoted as the modern REIT
era, whereas the latter cluster of REITs from 1999 to 2010 is denoted as the post-modern REIT era.
The year 1993 is generally recognized as a turning point for REITs (see Mueller & Anikeeff, 2001;
Clayton & MacKinnon, 2001; Below et al., 1995; Glascock et al., 2000; Ott et al., 2005; Wang et al.,
1995; Jirasakuldech et al., 2009). After 1993, REITs start to boom along with new structures in tax,
finance, and investments. Therefore, 1993 is the year that demarcates the “old” and “new” REITs and
is the starting point of modern REITs. However, up to 1999, the market becomes mature and cools
down. We observe few IPOs, and the structure break test shows that the REITs differ from those
before. Therefore, we define the period after 1999 as the post-modern REIT era.

3.1 Research design

This study uses ordinary least-squares (OLS) regression analysis to determine the influence
of investor sentiment on the IPO issuances of REITs. Macroeconomic factors are also controlled by

including both short- and long-term interest rates, such as the treasury bill rate and 15-year or 30-year
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Therefore, we divide our data into two subsamples for the study period between 1993 and 1998 (modern

era) and between 1999 and 2010 (post-modern era).
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mortgage rates. The NYSE index is included to control for the overall capital market. The controls for
the real estate market are the Case—Shiller index and new residential sales. This study adopts monthly
frequency. IPO frequency, IPO proceeds, new home sales, the Case—Shiller index, the treasury bill
rate, mortgage rates, the NYSE index, AAII, and II are all presented in monthly frequencies.

OLS regression analysis is conducted according to different time periods and sentiment measures.
The full sample OLS regression, comprising data from 1993 to 2010, is followed by subsample period
1 with data from 1993 to 1998 to represent the modern REIT IPO wave and by subsample period
2 with data from 1998 to 2010 to represent the post-modern REIT IPO wave. The OLS regressions
are conducted based on AAII data for individual investor sentiment during the full sample period,
subsample period 1, and subsample period 2. The II data on institutional investor sentiment are
similarly processed. Finally, this study uses IPO frequency and proceeds as the dependent variables.
All variables are presented in terms of monthly frequency. The regression functions of the selected

variables for IPO frequency and proceeds are as follows:

IPO;=a + f3,NH + f3,CS + ; Macroeconomic indicators; + 3, NYSE

4 L5 MATket SERIMENLS; +E; ....cvcuveveeeeeerierereieieieieeeteieeie et es s seseseneas (1)

IPO, = a + 3,NH + f3,CS + [3; Macroeconomic indicators; + 3, NYSE

F L5 MAFKet SENIMENLS; +E€;..vovvenveueeereieieeeieiieeeesesieieeseesestesaeaeseesessessenseseesessesseseneeseesens 2)

where IPO; represents IPO frequency; /PO, represents IPO proceeds; NH represents new home
sales; CS represents the Case—Shiller index; macroeconomic indicators include the three-month
treasury bill rate (7B), the 15-year fixed mortgage rate (MR,;), and the 30-year fixed mortgage rate
(MR;,); and market sentiments include individual investor sentiment (Sentiment,,,) and institutional
investor sentiment (Sentiment,;). The AAII conducts a weekly survey of individual investors to identify
public opinions and expectations of a bull, bear, or neutral market over the following six months.
In our empirical analysis, we adopt a monthly Sentiment,,, variable to correspond to the housing
outlook and macroeconomic variables. Sentiment,,, is calculated by taking bull percentages minus
bear percentages on a monthly basis. The II also conducts a weekly survey of institutional investors
for opinions of a bull, bear, or neutral market. We take the monthly average of the survey responses
in terms of a bull market, a bear market, and a neutral market. We subtract the bear market percentage

from the bull market percentage to measure the sentiment of institutional investors (Sentiment,;).
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4. Results

4.1 Summary statistics and correlations

Table 1 defines the variables. This study employs four types of variables. The dependent variable
is the IPO event, which is proxied either by IPO frequency or by IPO proceeds. The independent
variables include the housing market outlook, macroeconomic indicators, and market sentiment. Table
2 lists the summary statistics for each variable from 1993 to 2010. The average monthly sales of new
houses are 0.815 million units, with a maximum and minimum of 1.389 million and 0.275 million,
respectively. The average treasury bill rate is approximately 3.31% (range = 6.18% to 0.03%). The
average 15-year mortgage rate is 6.26% (range = 8.80% to 3.66%). The average 30-year mortgage
rate exceeds the 15-year mortgage rate by around 46 basis points, with a mean of 6.72%, a maximum
of 9.20%, and a minimum of 4.23%. The Case—Shiller index varies from 226.29 to 75.63. The NYSE
index fluctuates from 10311.61 to 241.92. The individual investor sentiment index Sentiment ,,; shows
that the average difference between bullish and bearish investor opinion is 0.10, smaller than the
institutional investor sentiment index Sentiment,, which is 0.15. Table 3 lists the annual distribution of
each variable. Only two IPOs are launched in 1999 and none in 2000 and 2001, indicating a structural
break in 1999. Therefore, this study treats 1999 as a cutoff point for examining IPO timing.

Table 2. Summary Statistics for Investor Sentiment and IPO

Variable N Mean Min. Max. Median S.D.

IPO frequency 216 1.05 0.00 9.00 0.00 1.70
IPO proceeds 216 223.13 0.00 2,643.00 0.00 391.46
New Home Sales 216 815.03 275.00  1,389.00 841.50 260.15
Case-Shiller Index 216 13345 75.63 226.29 123.86 51.10
3-month Treasury Bill rate 216 331 0.03 6.18 3.82 191
15-year fixed mortgage rate 216 6.26 3.66 8.80 6.38 1.12
30-year fixed mortgage rate 216 6.72 423 9.20 6.78 1.08
NYSE index 216 3,524.36 24192 10311.61 641.15 3,567.18
Sentiment, 216 0.10 -0.30 0.51 0.11 0.16
Sentiment; 216 0.15 -0.28 041 0.17 0.15

Note: This table lists the summary statistics for each variable in 1993-2010. The average monthly sales of
new houses are 0.815 million units, with a maximum and minimum of 1.389 million and 0.275 million,
respectively. The average treasury bill rate is approximately 3.31% (range = 6.18% to 0.03%). The
average 15-year mortgage rate is 6.26% (range = 8.80% to 3.66%). The average 30-year mortgage rate
exceeds the 15-year mortgage rate by around 46 basis points, with a mean of 6.72%, a maximum of
9.20%, and a minimum of 4.23%. The Case—Shiller index varies from 226.29 to 75.63. The NYSE index
fluctuates from 10311.61 to 241.92. The individual investor sentiment index Sentiment,,, shows that the
average difference between bullish and bearish investor opinion is 0.10, smaller than the institutional

investor sentiment index Sentiment,,, which is 0.15.



Market Timing and REITs: A Sentimental Analysis 13

Table 3. Summary Statistics

Year IPO TPO New  3-month 15yr. 30yr. CS NYSE Sentiment,,; Sentiment;
Freq. proceced Home TB rate Mortgage Mortgage (%) (%)
(mil.)  Sales (%)  rate (%) rate (%)
(000s)
1993 45 8,041 8,093 3.02 6.83 7.33 7623  250.87 1.25 5.13
1994 43 5,745 8,007 427 7.86 8.36 76.75 254.11 3.84 -13.69
1995 885 8,034 5.51 7.50 7.96 7690 293.87 16.35 3.34
1996 6 1,100 9,069 5.04 7.32 7.81 7758 360.44 13.78 12.53
1997 26 5,552 9,676 5.07 7.13 7.60 80.23 458.44 19.94 12.29
1998 17 2,068 10,673 4.82 6.59 6.95 86.94 550.84 12.24 15.18
1999 2 12 10,542 4.66 7.05 743 95.14 61944 19.45 22.32
2000 0 0 10,563 5.84 7.73 806 10740 643.64 24.94 20.46
2001 0 0 10,887 345 6.51 697 120.03 604.04 1422 15.87
2002 3 608 11,714 1.61 5.98 6.54 13330 525.75 7.56 14.66
2003 8 2,646 13,072 1.01 5.16 582 151.26 5478.86 21.37 28.75
2004 29 8,271 14410 1.38 5.21 5.84 178.90 6,645.53 23.13 30.50
2005 11 3,790 15,347 3.17 542 5.87 209.16 7,364.76 9.89 28.05
2006 5 2,272 12,592 4.72 6.07 641 22456 843444 4.63 18.77
2007 4 1,821 9224 441 6.03 6.34  214.62 9,685.00 341 27.12
2008 2 491 5814 1.37 5.62 604 178.72 8,001.50 -11.06 -5.11
2009 9 2992 4487 0.15 4.58 504 155.58 6,100.80 -5.38 12.90
2010 9 1,903 3,842 0.14 4.10 469 158.87 7,166.23 7.55 18.80

Note: This table lists the annual distribution of each variable. Only two IPOs are launched in 1999 and none in
2000 and 2001, indicating a structural break in 1999.

Table 4 presents the correlation matrix of the independent variables. Correlations are observed
between sentiment measures and with other variables, although the correlation coefficients are less
than 0.52.

However, NYSE and CS are closely related to other variables, suggesting multicollinearity
problems. To further test for multicollinearity, we calculate the variance inflation factor (VIF) for
the independent variables and find that the VIF of the NYSE exceeds 10.0, the cutoff for multiple
regression models (Kennedy, 1998). We thus apply a two-step procedure to eliminate collinearity:
we regress the NYSE variable on other independent variables and then enter the residuals of this
regression into the OLS regression in place of the original NYSE. Table 5 presents the correlation
matrix with an orthogonalized NYSE variable. The collinearity is now less severe than is the case with
the original NYSE index. The model is then estimated using the second step of the procedure for both

the full sample and two sub-sample periods.
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Table 4. Correlation Coefficients

NH TB MR 5 MR, CS NYSE Sentiment, ,; Sentiment;
NH 1.00
TB 0.63 *** 1.00
(0.00)
MR 031 *** 0.83 *™* 1.00
(0.00)  (0.00)
MR,, 032 ** 081 " 100 *** 1.00
(0.00)  (0.00)  (0.00)
CS 009  -039 ***.068 **-.071 *** 1.00
(0.19)  (0.00)  (0.00)  (0.00)
NYSE -0.08 051 077 ¥ 079 T 094 *FF 100

(024)  (0.00) (0.00) (0.00)  (0.00)

Sentiment,,,  0.36 ~*F 022 *** 0.17 *** 020 ***-0.18 **-0.17 ¥ 1.00
(000)  (000) (001) (000) (001)  (0.01)

Sentiment; 040 ***.0.05 034 *** 033 ** 040 *** 0.40 0.51 #*x 1.00
(000)  (043)  (0.00) (0.00)  (0.00)  (0.00)  (0.00)

Note: ***_ ** and * indicate significance at the 1%, 5%, and 10% level, respectively, and the p-value is shown
in parenthesis. This table presents the correlation matrix of the independent variables. We observe a
majority of variables with 1% of significance. However, NYSE and CS indicate a highly significant
correlation at 0.94*** for potential multicollinearity problem.

skskosk

4.2 Individual investor sentiment: Sentiment,

Table 6 indicates the influence of individual investor sentiment factors Sentiment,,; on IPO
frequency and proceeds for the full sample period from 1993 to 2010. The three models of PO
frequency reveal that individual investor sentiment negatively, albeit insignificantly, influences IPO
issuances. However, new house sales and the NYSE index display a significantly positive influence,
which indicates that many new houses are sold and enhanced stock market performance induces REIT
managers to launch IPOs to time the market. By contrast, all interest rates, including both short-term
and long-term rates, adversely affect IPO issuances. High interest rates reduce profitability and hinder
REIT growth, thus discouraging managers’ decisions to go public. The Case—Shiller indices contradict
those obtained from the new housing market. All models exhibit negative and significant coefficients
of the Case—Shiller index, indicating that IPO frequency declines with an increasing index. REIT
managers perceive new and secondary housing markets differently. This result is puzzling in relation
to why managers keep placing new REITs in the market when the performance of the real estate
secondary market steadily declines. This phenomenon is explained by the results shown in Tables 7
and 8. The results for the IPO proceeds are the same as those for IPO frequency; namely, high new

house sales, a high NYSE index, low interest rates, and a low CS index increase IPO proceeds.
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Table 5. Correlation Coefficient with Orthogonalized Variable NYSE

NH TB MR s MR, CS NYSE i oe NYSEy opy Sentiment,,; Sentiment;
NH 1.00
TB 0.63 ™ 1.00
(0.00)
MR 031 ™ 083 ™ 100
0.00)  (0.00)
MR, 032 ** 081 ™ 100 ™ 1.00
000)  (0.00)  (0.00)
CS 009 039 ™ 068 " 071 ¥ 1.00
0.19)  (0.00)  (0.00)  (0.00)
NYSE i o 0.00 000 -0127% -0.11 0.00 1.00

(100)  (1.00) (008 (009 (1.00)
NYSE; e 000 000 009  -0.08 0.00 097 *# 1,00
(100)  (100)  (0.18)  (022)  (1.00)  (0.00)

Sentiment,,, 040 % 005 034 *** 033 040 015 % 000 1.00
000)  (043)  (000) (000) (000)  (0.03) (1.00)

Sentiment, 036 © 022 017 ¥ 020 *** .0.18 7 0.00 0.02 0.51 #x 1.00
000)  (000) (001) (000) (001)  (1.00) 0.78)  (0.00)

Note: ***_ ** and * indicate significance at the 1%, 5%, and 10% level, respectively, and the p-value is shown
in parenthesis. This table presents the correlation matrix with an orthogonalized NYSE variable.

Figure 1 shows two REIT IPO waves. We hypothesize that REITs behave differently in the
earlier era; thus, Tables 7 and 8 show results from the two subsample periods. Table 7 shows that
the results for modern REITs (REITs from 1993 to 1998) differ from those of the full sample period.
The individual sentiment index still does not affect IPO frequency. Thus, the coefficients of new
house sales and the CS index become insignificant. Only the short-term and long-term interest rates
negatively affect IPO frequency. Similar results are observed for IPO proceeds, except that the CS
index is significantly negative. We conjecture that in the modern REIT era, REIT managers exhibit
herding behavior, waiting for IPO waves to intensify and ignoring macroeconomic factors, such as
overall stock market performance, the real estate secondary market, and new house sales. However,
REIT managers must still take caution with regard to borrowing costs given that REIT is a high-
leverage industry. Consequently, the coefficients of interest rate, namely, TB, MR,s, and MR;,, are
always significant and negative.

Table 8 lists the results of individual investor sentiment toward IPO frequency and proceeds
during subsample period 2 (from 1999 to 2010). In the post-modern REIT era, individual investor
sentiment significantly and positively affects [PO frequency and proceeds. The high percentage of
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Table 6. AAll data for Full Sample Period 1993 — 2010

IPO frequency IPO Proceeds
Model 1 Model 2 Model 3 Model 1 Model 2 Model 3
Intercept 248 ** 4.92 *x* 5.16 *** 8.55 19.88 *** 20.79 ***
.27 (4.26) (4.06) (1.61) (3.55) (3.37)
NH 0.37 ** 0.34 *** 0.33 ** 1.44 * 1.36 ** 1.32 **
(2.18) (2.49) (2.39) (1.75) (2.06) (1.95)
TB -0.12 ** -0.57 **
(-2.31) (-2.22)
MR 5 -1.23 *x* -6.02 ***
(-3.56) (-3.61)
MR;, -1.34 -6.51 ***
(-3.25) (-3.25)
CS -0.54 *** -0.80 **%* -0.80 *** -1.24 #%* -2.54 #k* -2.53 ik
(-4.10) (-4.93) (-4.66) (-1.93) (-3.23) (-3.03)
NYSE (.29 *** 0.24 ** (.25 *x* 1.55 *** 1.28 **% 1.34 %%
(3.06) (2.42) (2.52) (3.36) (2.70) (2.82)
Sentiment, -0.18 -0.22 -0.19 0.66 0.43 0.61
(-0.63) (-0.77) (-0.65) 0.47) (0.31) (0.44)
Observations 216 216 216 216 216 216
F-statistic 5.32 6.13 5.79 3.65 447 4.11
R square 11.24% 12.73% 12.11% 7.99% 9.62% 8.91%
adj R square 9.13% 10.65% 10.02% 5.80% 7.47% 6.74%

Note: *** ** and * indicate significance at the 1%, 5%, and 10% level, respectively, and the t-statistic is shown
in parenthesis. This table indicates the influences of individual investor sentiment factors Sentiment,,;
on IPO frequency and proceeds for the full sample period from 1993 to 2010. The three models of IPO
frequency reveal that individual investor sentiment negatively influences IPO issuances. Whereas, all
three models of IPO proceeds reveal positive investor sentiment influences.

bullish investors in relation to bearish investors induces REIT managers to launch IPOs. After the
IPO wave, the REIT industry matures, and IPO decisions revert to investor sentiment. New house
sales and the secondary house market, proxied by the CS index, positively influence IPO decisions.
REIT managers launch their initial offerings when the overall housing market is bullish. Again, the
capital cost, including both short-term and long-term rates, negatively influences IPO frequency and
proceeds. However, the overall equity market does not influence REIT IPO decisions. Therefore, REIT
managers place greater value on investor sentiment in the real estate market than on such sentiment in
the stock market.

For individual investor sentiment, we observe greater and more significant sentiment response
in the post-modern period (1999-2010) than that in the modern period (1993-1998). Although the
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Table 7. AAll Data for Subsample Period 1993 — 1998

IPO frequency IPO Proceeds
Model 1 Model 2 Model 3 Model 1 Model 2 Model 3
Intercept 27.03%* 27.00* 29.01%* 138.36%** 137.67%* 143.79%%*
(1.99) (1.76) (1.83) (2.57) (2.29) (2.32)
NH -1.87 -1.03 -0.94 -6.34 -3.28 -2.87
(-1.16) (-0.60) (-0.55) (-0.99) (-0.49) (-043)
TB -2.04%#%* -7.46% %%
(-4.25) (-3.91)
MR 5 S301%* -13.38%%*
(-1.96) (-2.15)
MR, -3.26% -14.16%**
(-1.83) (-2.03)
CS -047 -2.86 -3.38 -8.98 -18.00%* -19.86%*
(-0.18) (-1.04) (-1.22) (-0.87) (-1.68) (-1.83)
NYSE 1.51%* 0.25 0.26 7.34%* 2.89 2.89
(1.80) (0.30) (0.30) (2.21) (0.87) (0.87)
Sentiment, 5, -0.05 -1.27* -1.28* 0.47 -3.99 -3.98
(-0.07) (-1.79) (-1.80) (0.16) (-1.44) (-1.43)
Observations 72 72 72 72 72 72
F-Statistic 5.03 2.3 2.22 4.24 2.06 1.96
R square 27.61% 14.86% 14.38% 24.29% 13.48% 12.91%
adj R square 22.12% 841% 7.89% 18.56% 6.93% 6.31%

Note: *** ** and * indicate significance at the 1%, 5%, and 10% level, respectively, and the t-statistic is shown
in parenthesis. This table indicates the influences of individual investor sentiment factors Sentiment,
on IPO frequency and proceeds for the subsample period from 1993 to 1998. This table shows individual
sentiment index still does not affect [PO frequency.

NYSE variable remains positively significant for both sub-periods, new home sales and the Case—
Shiller index show a positively significant influence in the post-modern period, whereas no significant
response or negatively significant influence is found in the modern period. However, the mortgage and
treasury bill rates show a constant negatively significant influence on REIT IPOs and proceeds in both
sub-periods. Therefore, individual investor sentiment responses are significant in the post-modern

period with significant responses from new home sales and the Case—Shiller index.

4.3 Institutional investor sentiment: Sentiment;

We also examine institutional investor sentiment regarding REIT IPOs in both the full sample

and subsample periods (Tables 9, 10, and 11). The results in Table 9 are similar to those in Table 6,
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Table 8. AAll Data for Subsample Period 1999 — 2010

IPO frequency IPO Proceeds
Model 1 Model 2 Model 3 Model 1 Model 2 Model 3
Intercept -4.02 #** -0.23 0.32 -27.01 #** -6.91 -4.07
(-3.64) (-0.23) (0.30) (-4.09) (-1.16) (-0.63)
NH 0.39 *#* 0.27 #%* 0.29 *** 1.71 ** 1.06 * 1.14 *
(320 (2.66) (2.69) (2.32) (1.74) (1.78)
TB -0.17 #** -0.89 #**
(-4.43) (-3.84)
MR 5 -1.25 *** -6 .44 *x%
(-4.73) (-4.08)
MR, -1.47 -7.55 #**
(-4.45) (-3.82)
CS 0.50 *%*%* 0.23 0.18 4.15 #x* 2.73 Fxk 2.53 **
(3.56) (1.38) (1.07) (4.92) (2.78) (2.45)
NYSE 0.14 * 0.12 0.12 * 0.56 045 0.50
(1.88) 1.57) (1.68) (1.29) (1.01) (1.12)
Sentiment, 0.64 *** 0.63 *** 0.66 *** 4 43 wH* 4.37 #** 4.54 wAk
(2.78) (2.73) (2.85) (3.20) (3.15) (3.26)
N 144 144 144 144 144 144
F 12.16 12.22 11.72 13.02 13.12 12.66
R square 30.59% 30.69% 29.81% 32.05% 32.22% 31.44%
adj R square 28.08% 28.18% 27.27% 29.59% 29.76% 28.96%

Note: *** ** and * indicate significance at the 1%, 5%, and 10% level, respectively, and the t-statistic is shown
in parenthesis. This table indicates the influences of individual investor sentiment factors Sentiment, ,;; on
IPO frequency and proceeds for the subsample period from 1999 to 2010. Individual investor sentiment
significantly and positively affects IPO frequency and proceeds.

except that the sentiment index becomes negative and significant in models 2 and 3. This negative
effect indicates that although more institutional investors are bearish than bullish, REIT managers
still launch IPOs to catch the wave of IPO activity. However, this result is primarily a feature of the
modern REIT era.

Table 10 indicates that institutional investor sentiment negatively affects IPO frequency and
proceeds in the subsample period between 1993 and 1998. During this period, the coefficient of new
house sales becomes either negative or insignificant. However, the secondary house market, proxied
by the CS index, still negatively affects IPO frequency and proceeds.

Table 11 shows how institutional investor sentiment influences PO frequency and proceeds
during the second subsample period, between 1999 and 2010. In the post-modern REIT era, the



Market Timing and REITs: A Sentimental Analysis 19

Table 9. Il data for Full Sample Period 1993 — 2010

IPO frequency IPO Proceeds
Model 1 Model 2 Model 3 Model 1 Model 2 Model 3
Intercept 1.67 4.53 *** 4.93 #** 6.72 18.89 *** 2025 ***
(1.43) (3.93) (3.91) (1.18) (3.36) (3.28)
NH 0.42 ** 0.45 *x* 0.45 **%* 1.53 * 1.72 ** 1.65 **
2.41) (3.13) (3.01) (1.80) (242) (2.26)
TB -0.13 #** -0.59 **
(-2.49) (-2.22)
MR -1.47 #** -6.60 ***
(-4.05) (-3.70)
MR, -1.63 *** -7.09 #**
(-3.72) (-3.31)
CS -0.49 #** -0.77 #** -0.79 #** -1.34 ** -2.61 *F* -2.63 ***
(-3.79) (-4.97) (-4.76) (-2.14) (-3.45) (-3.26)
NYSE 0.33 #** 0.27 *#%* 0.28 #*%* 1.65 *** 141 **% 1.47 ***
(3.39) (2.80) (2.89) (3.50) (2.96) (3.06)
Sentiment; -0.39 -0.71 ** -0.67 * 0.23 -1.21 -0.95
(-1.17) (-2.05) (-1.92) (0.14) (-0.71) (-0.56)
N 216 216 216 216 216 216
F 599 7.37 6.95 3.8 4.86 443
R square 12.49% 14.92% 14.19% 8.30% 10.38% 9.55%
adj R square 10.40% 12.89% 12.15% 6.12% 8.24% 7.40%

Note: *** ** and * indicate significance at the 1%, 5%, and 10% level, respectively, and the t-statistic is shown
in parenthesis. This table indicates the influences of institutional investor sentiment factors Sentiment;; on
IPO frequency and proceeds for the full sample period from 1993 to 2010. Institutional investor sentiment
significantly and negatively affects IPO frequency in model 2 and model 3.

coefficient of sentiment becomes significantly positive, as do new house sales. REIT managers base
their IPO decisions on the outlook of institutional investors with regard to the stock market and the
housing market situation. Furthermore, the secondary housing market, proxied by the CS index,
positively and significantly affects IPO frequency and proceeds, with the exception of models 2 and 3.
Again, the NYSE overall stock market condition is insignificant.

For institutional investor sentiment, we find a positively significant influence in the post-
modern period (1998-2010) and a negatively significant influence in the modern period (1993-1998).
Although the NYSE shows a positively significant influence in the modern period, all other variables,
including new home sales, the Case—Shiller index, mortgage rates, and the treasury bill rate, indicate a

negatively significant influence. However, during the post-modern period, the mortgage and treasury
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Table 10. Il Data for Subsample Period 1993 — 1998

IPO frequency IPO Proceeds
Model 1 Model 2 Model 3 Model 1 Model 2 Model 3
Intercept 43.04 #** 42 .58 #** 46.35 **%  190.64 *** 186.86 ***  198.28 ***
(3.61) (2.86) (2.96) (3.88) (3.14) (3.17)
NH -3.27 #* -1.55 -1.37 -11.12 * -4.78 -4.01
(-2.24) (-0.97) (-0.86) (-1.85) (-0.75) (-0.63)
TB -3.03 #** -10.89 ***
(-6.54) (-5.70)
MR ; -6.47 *xE -24.17 wHk
(-3.73) (-3.48)
MR;, -6.85 *** 2544 *xk
(-3.57) (-3.31)
CS -0.22 -3.73 -4.74 * -8.40 -21.13 *%* -24.61 **
(-0.10) (-1.46) (-1.82) (-0.90) (-2.06) (-2.36)
NYSE 347 *x% 1.17 1.14 13.91 #** 5.69 * 5.55 %
(4.16) (1.47) (1.43) (4.06) (1.79) (1.73)
Sentiment; -0.22 =272 H** -2.69 *** 1.12 -8.06 ** -7.88 H*
(-0.31) (-3.37) (-3.30) (0.38) (-2.49) (-2.41)
N 72 72 72 72 72 72
F 10.33 4.66 444 7.75 3.64 341
R square 43.89% 26.10% 25.18% 37.00% 21.61% 20.51%
adj R square  39.64% 20.51% 19.51% 32.23% 15.67% 14.49%

Note: *** ** and * indicate significance at the 1%, 5%, and 10% level, respectively, and the t-statistic is shown
in parenthesis. This table indicates the influences of institutional investor sentiment factors Sentiment; on
IPO frequency and proceeds for the full sample period from 1993 to 1998. Institutional investor sentiment
significantly and negatively affects IPO frequency and proceeds in model 2 and model 3.

bill rates remain negatively significant. We also find that new home sales and the Case—Shiller index
have a positively significant influence on IPO frequency and proceeds. Thus, we find more significant
institutional investor sentiment in the post-modern period than that in the modern period, indicating a

gradual shift in the importance of investor sentiment from the modern period to the post-modern period.

4.4 Overall empirical analysis and result comparison

We therefore review our results against Jirasakuldech et al. (2006) for the absence of irrationality
between the macroeconomic indicators and REITs. The results of this study correspond to Clayton et
al. (2009) in terms of the existence of housing market sentiments. Our results further correspond to
Chen et al. (2011), Below et al. (1995), and Glascock et al. (1998) in showing the effects of investor
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Table 11. Il Data for Subsample Period 1999 — 2010

IPO frequency IPO Proceeds

Model 1 Model 2 Model 3 Model 1 Model 2 Model 3
Intercept -3.57 *** 0.13 0.65 -23.71 *¥* -4.37 -1.85

(-3.22) (0.13) (0.60) (-3.58) (-0.74) (-0.29)
NH 0.37 *** 0.27 ** 0.28 ** 1.58 ** 0.97 1.01

(2.99) (2.46) (243) (2.11) (1.50) (1.48)
TB -0.16 *** -0.85 #**

(-4.22) (-3.65)
MR ; -1.17 *%* -5.82 *x*

(-4.22) (-3.52)
MR, -1.35 *x* -6.67 ***
(-3.91) (-3.22)

CS 0.37 *** 0.11 0.07 3.24 #** 1.97 ** 1.80 *

(2.76) (0.71) (0.44) (4.09) (2.12) (1.83)
NYSE 0.12 0.11 0.12 0.40 0.38 043

(1.56) (1.46) (1.57) (0.90) (0.83) (0.94)
Sentiment;, 0.79 *** 0.66 ** 0.70 ** 5.50 #** 4 87 *x% 5.08 ##E

(2.84) (2.27) (2.38) (3.29) (2.80) (2.92)
N 144 144 144 144 144 144
F 12.01 11.57 11.05 12.97 12.51 12.04
R square 30.32% 29.55% 28.59% 31.98% 31.18% 30.37%
adj R square 27.79% 26.99% 26.01% 29.51% 28.69% 27.84%

Note: *** ** and * indicate significance at the 1%, 5%, and 10% level, respectively, and the t-statistic is shown
in parenthesis. This table indicates the influences of institutional investor sentiment factors Sentiment;; on
IPO frequency and proceeds for the subsample period from 1999 to 2010. Institutional investor sentiment
significantly and positively affects IPO frequency and proceeds in all three models.

sentiment toward REIT IPOs. The market timing hypothesis also seems to influence institutional
investors more than it does individual investors, consistent with Baker & Wurgler (2002) and Ooi et
al. (2010).

Overall, this study focuses on the dynamic reactions of macroeconomic indicators, housing
market outlook, and stock market sentiments to REIT IPOs. Whereas previous studies have focused
on the relationship between interest rates, the property market, and stock markets and REIT returns,
the present study serves as an extension by analyzing the reactions of investor sentiment to IPOs.
Institutional and individual investor sentiments are directly measured and incorporated into our
analysis for the reactions of sentiments toward various timings of IPO issuance activities. The

macroeconomic indicators comprised treasury bill rates, 15-year mortgage rates, and 30-year mortgage
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rates, which had a consistent significantly negative reaction for all [PO frequency and proceeds during
all sample periods, regardless of the sentimental influence of the institutional or individual investors.
This observation indicates that the decreases in interest rates increase IPO activity with statistical
significance, regardless of market timing for IPO issuance. This result corresponds to Jirasakuldech et
al. (2006), who reported the lack of irrationality between macroeconomic indicators and REITs.

For the housing market, new home sales units during the entire sample period and cold market
had a significantly positive reaction to IPO frequency and proceeds for both institutional and
individual investors. In a hot market, new home sales units have an insignificantly negative response
to IPO frequency and proceeds for both institutional and individual investors. This observation
indicates that an increase in new home sales intensifies IPO activity with statistical significance in a
cold market. The Case—Shiller index during the full sample and hot market periods for individual and
institutional investors had a significantly negative response to IPO frequency and proceeds, except in
the hot market period for individual investors, which had an insignificantly negative response. The
Case—Shiller index responds insignificantly to IPO frequency and proceeds on the basis of institutional
and individual investors’ data sources during the cold market period. This observation indicates that
an increase in the Case—Shiller index decreases IPO activity during a hot market period. Therefore, an
inverse relationship exists between new home sales units and the Case—Shiller index, consistent with
Clayton et al. (2009), who reported on the existence of housing market sentiments.

As regards the stock market, the NYSE index has a significantly positive response during the
entire sample period and the majority of the hot market period for both institutional and individual
investor data sources. The NYSE index had an insignificantly positive response only in the cold
market period for institutional investor data source. This observation indicates that an increase in the
NYSE index increases IPO activity during the hot market period, consistent with Helwege & Liang
(2004).

Individual investor sentiment has an insignificantly negative response to IPO activities during
the entire sample period and the hot market period, with only a significantly positive response during
the cold market period. Institutional investor sentiment has a significantly negative response to IPO
activity during the entire sample period (for IPO frequency) and the hot market period, as well as
a significantly positive response during the cold market period. Therefore, institutional investors
respond more strongly to IPOs than individual investors. This result indicates investor sentiment
for both hot and cold markets where institutional investors exert stronger sentiment than individual
investors, contradicting Buttimer et al. (2005), who observed investor sentiment for IPOs. However,
this result corresponds to Chen et al. (2005), Below et al. (1995), and Glascock et al. (1998),
evidencing the effects of investor sentiment toward REIT IPOs.

The market timing hypothesis and investor sentiment for REIT IPOs are tested, with strong
support from previous studies. The absence of investor sentiment in the macroeconomic indicator
shows the rational reactions of interest rates to REIT IPOs. However, empirical analysis shows that

the housing market, stock market, and investor sentiments are influenced by significant sentiments. In
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particular, institutional investors react more irrationally and in a longer duration to REIT IPOs than
individual investors. Thus, the market timing hypothesis more considerably influences institutional
investors than it does individual investors, consistent with Baker & Wurgler (2002) and Ooi et al.
(2010).

The present investigation suggests differentiated REIT IPO strategies for individual and
institutional investors. Although new home sales units and individual investors have a significantly
positive response to REIT IPOs during the cold market period, the Case—Shiller index and institutional
investors’ reactions are negatively significant in the hot market period. However, the NYSE index
has a significantly positive reaction to REIT IPOs in the hot market period. Likewise, institutional
investors have a significantly positive response in a cold market. Therefore, real estate developers
may promote REIT IPOs in a cold market by primarily targeting individual investors when new home
sales decline, with secondary priority for institutional investors. In addition, real estate developers
may promote REIT IPOs in a hot market to target institutional investors when the stock market index
increases and the Case—Shiller index decreases. The government may refer to this investigation to
decrease the degree of sentiment behavior among institutional investors to enhance the protection of

the stock market from irrationality with regard to REIT IPOs.

5. Conclusion

This study examines how REIT managers time their IPO decisions based on investor sentiment
by using a proxy directly measured from survey data. The results indicate that individual investor
sentiment affects IPO frequency and proceeds only during the post-modern IPO era (from 1999 to
2010), when the REIT industry has matured and fully developed. During the modern REIT era (from
1993 to 1998), managers herd into [PO waves while ignoring market sentiment.
Considering that institutional investor sentiment only slightly alters the results, we present the
following conclusions:
1.During the first subsample period, sentiment negatively affects IPO frequency and proceeds. IPO
frequency and proceeds increase when bearish institutional investors outnumber bullish ones.
During the hot REIT IPO period, even though the institutional investors are bearish about the over-
all stock market, investors still intend to purchase REIT for diversification or defensive purposes or
simply because of herding effects. Nonetheless, following the IPO wave, given that the investors
are already familiar with the REIT industry and a selection of listed REITs is already available, the
investors become cautious in choosing. Consequently, in the post-modern REIT era, managers have
timed IPOs based on institutional investors’ perceptions of the market.

2.In both the modern and post-modern REIT eras, the cost of capital is always the foremost priori-
ty that companies must consider in IPOs. High interest rates hinder REIT profitability and future
growth opportunities and consequently slow down IPO activities.

3.Overall, this study concludes that investor sentiment affects the REIT IPO market and that manag-
ers time [PO decisions when the REIT industry is well developed.



24 [FEEE

4.From an economic perspective, our empirical results highlight the usefulness of investor sentiment
for REIT IPOs. Rather than relying on mortgage or treasury bill rates, investor sentiment identifica-
tion can distinguish the influence noise for REIT IPOs and allow managers to make better IPO deci-
sions. New home sales, the Case—Shiller index, and sentiment variables work together as indicators
for investor sentiment in providing appropriate [PO decisions.

This study also contributes in the following ways:

1. We successfully use direct investor sentiment measurements for both institutional and
individual investors to analyze their influence on REIT IPO issuance activities.

2. We compare the relationships among macroeconomic indicators, the housing market, and
the stock market and compare and analyze sentiment indicators during both hot and cold
market periods. Instead of focusing on the responses of the stock market to REIT IPOs, this
study extends the scope of comparison to the housing market and macroeconomics for a
comprehensive and in-depth analysis of the sources and effects of sentiments toward REIT
IPOs.

3. Our findings strongly support literature on this topic in terms of identifying the relationship
between the market timing hypothesis and investor sentiment in relation to REIT IPOs. The
results of this study can serve as reference for real estate developers in making decisions related
to REIT IPOs as well as to the government with regard to improving the protection of investors

from irrational investment behavior.
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