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Abstract 

Following the recent developments in the asset pricing literature of 
geographic diversification, we abandon classic theories based on 
information asymmetry and explain the short-run performance of 
REIT IPOs over history though an investor base mechanism. 

We analyse the US market and find evidence that issuers are less 
likely to underprice (or more likely to overprice) when the REIT is 
more diversified and therefore the investor base is bigger. Even if 
both types of diversification are significant, geographic diversification 
shows a stronger impact on initial returns than property-type 
diversification. Our argument and the deadweight cost theory 
complement each other as lower deadweight cost associated with the 
IPO weakens the influence of the geographic diversification on the 
initial returns of IPOs. Our results are robust to different measures of 
private market returns and time fixed effects. In the end we show 
that a Herfindahl index should be preferred as a measure of 
geographic diversification, which is not the case for property-type 
diversification. 

 

Keywords: IPOs, REITs, Investor Base, Geographic Concentration, Asset 
type, Herfindahl Index 
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1.  Introduction 

 

This paper examines how the geographic (location) and property-type 

diversification of a company’s underlying assets affects its IPO valuation and short-run 

performance. Although the investment diversification of public companies has been 

extensively explored, studies on geographic and asset type diversification have been 

limited by a lack of data. The characteristics and corporate governance rules of real 

estate companies offer an opportunity to construct several measures of diversification 

for both property type and asset location. Previous studies have partly explained the 

difference in the short-run performance of real estate and industrial IPOs sectors 

finding the former weakly explained by the widely accepted theories based on the 

information asymmetry assumption. One argument is that real estate IPOs perform 

differently due to the high reporting standards and level of information made public by 

these companies. Other attempts to explain the difference focus on the special 

characteristics of real estate IPOs, specifically the fund-like structure, the low 

involvement of institutional investors and the underlying real assets holding. The 

former two characteristics particularly existed before 1990s and cannot account for 

the IPO performance after the 1990s. 

Our study extends the literature on the effects that underlying real assets have 

on the IPO performance of REITs through a diversification channel. Specifically, we 

argue that the geographic and asset-type diversification/concentration strategy has a 

significant impact on the IPO valuation of REITs. This study builds on these two strands 

of literature (effect of diversification on firm performance and real estate IPO 

performance) to propose a new approach to explain the IPO valuation of real estate 

companies, which does not require the assumption of information asymmetries,  and 

shed some light upon the variation in IPO initial returns within the US REIT market 

While much of the limited literature on initial returns of real estate IPOs is 

focused on why the initial returns are, on average, much lower than those of industrial 

IPOs, we cannot ignore that significant underpricing is also observed among real estate 

IPOs. For example, we find a 3.7% average initial return for the 175 IPOs in our sample 
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with a standard deviation of 9.3%. However, the minimum initial return in our sample 

is -12.7%, whereas the maximum initial return is 45.8%, presenting a significant 

variation. The aim of this study is to investigate what determines the IPO valuation and 

drives this variation in REIT IPO initial returns, with a focus on the special 

characteristics of public real estate companies introduced by their underlying real 

assets holdings, rather than focusing on why REIT IPO underpricing is, on average, 

much lower than industrial IPOs.  

The corporate diversification literature focuses on the impact of diversification 

on return performance and asset valuation across different industries and consistently 

finds support for the existence of a diversification discount.4 Montgomery (1994) 

suggests that, in general, diversification does not positively affect firm performance 

and, in fact, may reduce expected returns by decreasing investment risk. In a real 

estate context, it is found that more diversified REITs have lower valuations than more 

concentrated REITs. The negative effects of diversification across property types is also 

documented by Campbell, Petrova, and Sirmans (2003) and Cronqvist, Högfeldt, and 

Nilsson (2001). 

More recently, a growing literature examines how investment and corporate 

activities are influenced by geographic location, including geographic diversification. 

Coval and Moskowitz (2001) document that investors prefer firms with headquarters 

in the city in which the managers live. Similar “home bias” results are found in several 

studies arguing that investing in local firms provides investors with informational 

advantages.5 For example, Landier, Nair, and Wulf (2009) find human capital and asset 

management decisions are significantly affected by geographic dispersion, while Kang 

and Kim (2008) provide evidence that geographic proximity affects corporate 

acquisition decisions. However, these studies measure geographic proximity or 

dispersion based on the location of the company relative to its investors rather than 

                                                      

4See, for example, Berger and Ofek (1995), Comment and Jarrell (1995), and Hund, Monk, and Tice (2010). 

5 See García and Norlib (2012) for a list of related studies.   
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on the location of the firm’s actual business activities or investments, due to the 

difficulty in data collection and construction. 

Real estate companies with immobile underlying assets should be more prone 

to geographic influences. This transparency of real estate companies also makes it 

possible to construct geographic diversification based on exact asset holdings in 

different location. Our hypothesis on the effects of asset location on IPO initial returns 

is built on an investor base argument and closely related to Merton (1987) and García 

and Norlib (2012). Merton (1987) argues that stocks with less investor recognition 

must offer higher expected returns to compensate investors for increased risk. García 

and Norlib (2012) study the geographic concentration of corporate business activities 

and show that “local” firms have smaller investor bases and higher stock returns to 

compensate investors for concentrated risk. J. Ritter and Welch (2002) conclude that 

IPOs are one-off agency-based events in which initial returns are heavily dependent on 

the valuation of the IPO by underwriters and investors. Fundamental market valuation, 

asset pricing, and liquidity theories are unlikely to be able to explain short-run 

performance.  

Following Merton (1987), we argue that more focused firms have less investor 

recognition, which is normally detrimental to the success of an IPO. Therefore, issuers 

and underwriters need to underprice shares to attract sufficient awareness of and 

participation from investors, resulting in higher initial returns. Although information-

asymmetry-based theories are unable to explain the negative initial returns sometimes 

observed for REIT IPOs, the investor base argument does not assume the existence of 

information asymmetry and can also account for overpricing. Presented in this study is 

the first attempt to introduce a more exact method to calculate geographic 

diversification. Our findings support this argument that more diversified real estate 

companies (by property type or location) experience lower IPO underpricing.  

Based on the deadweight cost theory by S. H. Chan, Wang, and Yang (2009), we 

develop our second hypothesis. Substantial holdings of real estate properties give 

REITs more bargaining power in the IPO valuation. S. H. Chan et al. (2009) argue that 

when the IPO companies can sell the properties quickly and cost effectively in the 



 5 

private market the issuers will have less incentive to underprice shares. Should an IPO 

fail (i.e. be undersubscribed) they can always sell the properties in the private market 

instead. That is, the initial returns will decrease when the deadweight cost of the IPO is 

low. Conversely, when it is relatively difficult to dispose of the assets in the private 

market, issuers will underprice more to guarantee the IPO success.  

Our investor base argument is consistent with the deadweight cost theory. 

When the investor base or recognition of real estate companies increases with 

increasing geographic diversification, selling underlying assets in the private market 

becomes easier and cheaper. Therefore, according to the deadweight cost theory, 

issuers have less incentive to underprice, if not overprice, IPO shares, resulting in lower 

initial returns. More importantly, we discover a moderation effect that the deadweight 

cost factor holds in the relationship between the IPO valuation and the geographic 

diversification. We argue that in a period when the company could liquidate their 

properties more efficiently the impact of geographic diversification on the IPO 

valuation will be weakened. In other words, for a highly geographically concentrated 

company, the issuer will underprice the shares relatively less if they can sell the 

properties in the private market quickly and cost-effectively, should the IPO fail. As 

higher returns and transaction volumes in the private market are indicators of a more 

friendly condition for selling properties, we find evidence supporting our second 

hypothesis that the scale of the impact of the geographic diversification on IPO initial 

returns is reduced when the return and liquidity (transaction turnover) is higher in the 

private market.  

Despite the varying effects diversification may have on a company’s 

performance and the mechanisms through which these effects are transmitted, the 

measurement of diversification, especially geographic diversification of exact 

businesses, at company level is not straightforward. Real estate markets are decidedly 

local in nature, which may provide an information advantage to firms and individuals 

who have invested in obtaining local market knowledge. In addition, most real estate 

companies focus their portfolios on one or a few property types with a clear definition 

of their concentration strategy prior to their IPO. This, coupled with the fact that there 
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is greater homogeneity in structure and firm characteristics among REITs than within 

other industries, makes REITs a suitable laboratory to disentangle the effect on IPO 

initial returns of diversification from other cross-firm characteristics – as J. C. Hartzell, 

Sun, and Titman (2014) also argues.  

The remainder of the paper is structured as follows. The next section briefly 

summarizes the literature on IPO underpricing and its usefulness in explaining REIT IPO 

performances. Section 3 presents a detailed description of our sample selection, 

variable construction and estimation methodology. We discuss our results in Section 4 

and robustness tests in Section 5. Section 6 provides concluding remarks.   

 

 

2.  Existing Literature on IPOs and Diversification 

 

Ibbotson (1975) first brought attention to the underpricing of IPOs, an anomaly 

which has been observed across industries and countries. Despite the substantial 

theoretical and empirical literature on IPO underpricing, real estate IPOs, along with 

the IPOs of other financial companies, are excluded from mainstream industrial IPO 

studies. However, depending upon the sample size, time period, and market, the 

average initial return of real estate IPOs can be negative. Chan et al. (2013) refer to 

these periods of REIT IPO overpricing as “a puzzle within the puzzle.”6 

The explanation for underpricing in the well-developed IPO literature can be 

generally categorized into two groups: information asymmetry-based theories and 

behavioural arguments (J. Ritter & Welch, 2002). The former, also referred as classic 

theories, assume there is information asymmetry between issuers, investors and 

underwriters about the true value of the issuing company. Initially proposed by Rock 

(1986) and Beatty and Ritter (1986), information asymmetry represents the most 

widely recognized theoretical explanation for the underpricing of industrial IPOs, 

                                                      

6 See Chan, Chen, and Wang (2013) for a detailed literature review of real estate IPO studies. 
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which is also the foundation of many other classic theories or models. Generally, this 

theory posits that issuers, underwriters and investors have varying amounts of 

information about the intrinsic value of an IPO. Therefore, underpricing is required by 

relatively uninformed investors to compensate them for their information 

disadvantage relative to informed issuers. The greater the level of the information 

asymmetry, the higher is the underpricing (Allen and Faulhaber 1989; Beaty and Ritter 

1986; Benveniste and Spindt 1989; Grinblatt and Hwang 1989; Rock 1986; Welch 1989).   

In the absence of information asymmetry, the IPO offer price would be set to produce 

a zero return on the first day of the trading (i.e. no underpricing). However, classic 

information asymmetry-based theories cannot explain the overpricing of IPOs that is 

observed in some time periods in real estate markets  

Compared to the literature on industrial IPOs, the literature on real estate IPOs 

is rather limited and has just started to evolve with the recent development of real 

estate markets across the world. Although the underpricing anomaly has been 

documented as an international phenomenon (Loughran, Ritter, & Rydqvist, 1994), 

real estate IPOs are generally associated with a relatively low level of underpricing (or 

even overpricing) in several time periods and countries. For example, Wang et al. 

(1992) find an average initial return of -2.82% for US REIT IPOs issued between 1971 

and 1988. After 1990, average initial returns turned positive (Ling & Ryngaert, 1997), 

but remained substantially lower than industrial IPOs. Moreover, during the most 

recent financial crisis, US REIT IPOs experienced negative initial returns (Bairagi & 

Dimovski, 2011). The non-US studies focus on other markets such as Australia, Canada, 

Hong Kong, Japan, Singapore and Europe also find abnormally low initial returns 

(Brounen & Eichholtz, 2002; Dimovski & Brooks, 2006; Londerville, 2002; Woei-Chyuan  

Wong & Ong, 2013). 

If we focus on the explanations of low or negative initial returns of real estate 

IPOs, we find even fewer studies departing from classic theories, which are however 

unable to explain this phenomenon.  

Wang et al. (1992) suggest the special features of real estate companies, such 

as fund-like structure, low involvement of institutional investors and underlying real 



 8 

assets, might represent a plausible explanation. In the late 1980s, US REITs started to 

function more as operating companies. However, the argument related to the 

existence of a fund-like structure does not explain negative initial returns during the 

most recent financial crisis (2007 to 2010). 

Looking at the institutional investors argument, in the late 1980s US REITs saw 

a significant increase in the presence of institutional investors, which may explain 

initial returns turning positive in the 1990s (Ling & Ryngaert, 1997). Ling and Ryngaert 

(1997) argue that the shift from pre-1990 negative initial returns to positive returns 

from 1991 to 1994 is due to the increased uncertainty of IPO valuation introduced by 

an increasing number of institutional investors in the real estate market.  According to 

to Su Han Chan, Leung, and Wang (1998) the involvement of institutional investors in 

REIT IPOs was at a similar level to industrial IPOs in the 1990s. the average 3.6% 

underpricing found by Ling and Ryngaert (1997) is still considerably lower than 

industrial IPOs.7 Moreover, the average first-day return for REIT IPOs tuned negative 

again between 2007 and 2010 (Bairagi & Dimovski, 2011), which cannot be explained 

by neither institutional involvement nor the fund-like structure of REITs. 

To examine the influence of underlying real assets on IPO pricing, S. H. Chan et 

al. (2001) compare the initial returns of 56 REOC IPOs in Hong Kong to 343 non-real 

estate IPOs from 1986 to 1997 and find no significant difference. Therefore, they argue 

that holding real estate assets do not explain the unusual IPO performance of real 

estate companies. However, their findings do not eliminate the potential influence of 

underlying real asset holdings on IPO return performance. Furthermore, this finding 

does not necessarily hold in other markets. For example, Brounen and Eichholtz (2002) 

find an average IPO initial return for UK and French property companies of 4.07% and 

0.77%, respectively, over their 1984 to 1999 sample period. In contrast, Levis (1995) 

observes and average underpricing of 14.2% for industrial IPOs from 1980 to 1988 in 

the UK. Derrien and Womack (2003) report an average underpricing in the French IPO 

                                                      

7 According to Table 1 in J. Ritter (2016), the average underpricing for U.S. industrial IPOs from 1991 to 

1994 was above 10%. 
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market of 13.2% between 1992 and 1998. Although the sample periods in these 

studies do not perfectly match, the differences in average are too large to ignore. 

Therefore, the impact underlying real assets might have on the IPO performance of 

real estate companies remains inconclusive and therefore further investigation is 

needed. Our study fills in this gap and study the potential influence of the underlying 

asset holdings through a diversification channel.  

S. H. Chan, Chen, and Wang (2013) conduct the first cross-country study of REIT 

IPOs using a sample of 370 REIT IPOs from 14 countries. Using univariate tests, they 

identify several factors related to REIT IPO performance. However, their univariate 

tests are not robust enough to disentangle the underlying dynamics of real estate IPO 

pricing. Furthermore, as all previous arguments seem to be insufficient to explain REIT 

IPO performance, S. H. Chan et al. (2013) argue that the deadweight cost model 

proposed by S. H. Chan et al. (2009) represents the most suitable option. This model 

does not require an assumption of information asymmetry and it actually works 

together with theories such as the fund-like structure and the underlying real asset 

holdings of REITs. The deadweight cost model argues that when underlying real estate 

assets can be sold at low cost in the private market at a price similar to the “true” IPO 

price (the price that reflects the true value of the company), issuers should have less 

incentive to underprice shares to attract investors. This results in low, or negative, 

initial returns for REIT IPOs. When US REITs became more like operating companies in 

the late 1980s, the deadweight costs also increased and this may explain the shift from 

negative to positive initial returns.  

3.  Data and Summary Statistics 

 

Our sample includes 171 US real estate IPOs from 1995 to 2014 and is collected 

from the Security Data Company (SDC) New Issues Database. We only include IPOs 

with information on both the offer price and first-trading-day closing price as both are 

required to calculate initial returns. Firm- and issuing-level characteristics (e.g. 

venture-capital status, pricing technique, and offer size) are also obtained from the 
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SDC database. Control variables for general market conditions at the time of the IPO 

(e.g. pre-IPO market return and turnover) are collected from Thomson Reuters 

DataStream. The total return on the NCREIF Property Index (NPI) is included to control 

for conditions in the private real estate market.8 The NECREIF quarterly transaction 

data is used to calculate the volume- and size-based turnover to in order to capture 

the liquidity in the private market. Our property type and geographic diversification 

variables are manually extracted from the IPO prospectus, the 10-K fillings for the IPO 

year, or the SNL Property database. 

The IPO initial return (IR) is computed as the difference between the closing 

price on the first trading day (hereafter the close price) and the IPO offer price, as a 

percentage of the offer price. To control for general movements in the stock market, 

we adjust the initial return by subtracting the market return on the first day of trading 

as follows: 

 

𝐼𝑛𝑖𝑡𝑖𝑎𝑙 𝑅𝑒𝑡𝑢𝑟𝑛 =
(𝐶𝑙𝑜𝑠𝑒 𝑃𝑟𝑖𝑐𝑒 − 𝑂𝑓𝑓𝑒𝑟 𝑃𝑟𝑖𝑐𝑒)

𝑂𝑓𝑓𝑒𝑟 𝑃𝑟𝑖𝑐𝑒
− 𝑀𝑎𝑟𝑘𝑒𝑡 𝑅𝑒𝑡𝑢𝑟𝑛 (%) (1) 

 

We construct two Herfindahl Indexes to measure both geographic and property-type 

(or sector/asset-type) diversification. We first calculate the share of properties in each 

state by manually extracting information on the size (square feet) of real estate 

holdings in that state at the time of the IPO. For certain property types (e.g. hotels, 

healthcare centres and multifamily communities) where property size is not reported 

in square feet, other size measurements (e.g. number of rooms and units) are used.  

Similarly, we collect information on the value of each property and calculate the 

                                                      

8 Established in 1982, NCREIF is a not-for-profit institutional real estate industry association that collects, 

processes, validates, and disseminates information on the risk/return characteristics of commercial real estate 

assets owned by institutional (primarily pension and endowment fund) investors. The property composition 

of the NPI changes quarterly as data contributing NCREIF members buy and sell properties. However, all 

historical property-level data remain in the database and index. 
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percentage of assets for each property type. For hotel assets (with property values not 

reported), we use the product of the average daily rate, number of rooms, and the 

average occupancy rate.9 The Herfindahl Index for geographic and property-type 

diversification is calculated as the sum of the squared proportions, as follows:  

 

𝐻𝑒𝑟𝑓𝑖𝑛𝑑𝑎ℎ𝑙 𝐼𝑛𝑑𝑒𝑥 (𝐻𝐻𝐼) = ∑ 𝑃𝑖
2

𝑛

𝑖

 (2) 

 

where 𝑃𝑖 represents the proportion of properties the company owns in a state or in an 

asset type and n is the total number of states or property types in which the company 

invests. The Herfindahl Index can range from zero to 10000 with higher values 

representing higher levels of concentration. For estimation purpose, we scale both 

indexes by 10000, leaving a range between 0 and 1. 

We next construct a Herfindahl index at the economic region level for each IPO 

company, by grouping its properties into eight economic regions as defined by D. J. 

Hartzell, Shulman, and Wurtzebach (1987).10 This index allows us to test whether our 

measure of geographical diversification is appropriate and to determine if the 

underlying economy is driving the initial returns, rather than our investor 

base/recognition argument.  

 As a robustness check, we also test alternative geographic measures including the 

number of states where the IPO company has properties. We also create a dummy 

                                                      

9 As the property type-level value is not reported for Select Income REIT, we equally divide the value by the 

number of asset type. For Boston Properties Inc. and Prime Group Realty Trust where the value of 

properties is not reported, we use the size of properties instead. We also estimate our models excluding these 

IPOs and results do not change significantly. 

10  D. J. Hartzell et al. (1987) divide all the states into eight regions, according to their alike underlying 

economies, which are New England, Mid-Atlantic Corridor, Old South, Industrial Midwest, Farm Belt, 

Mineral Extraction Area, South California and North California. For more details, please refer to their paper.    
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variable which is set equal to 1 if the headquarter state of the company is also home to 

the largest concentration of properties. Finally, as a measure of geographic proximity, 

we calculate the average distance between each state where the company owns 

properties and its headquarter state. We construct both simple average and weighted-

average variables where the share of total size of properties in each state is used as 

the weight, presented in the following: 

 

𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝐺𝑒𝑜𝑔𝑟𝑎𝑝ℎ𝑖𝑐 𝑃𝑟𝑜𝑥𝑖𝑚𝑖𝑡𝑦𝑗 =  
1

𝑛
∑ 𝑑𝑖𝑗

𝑛

𝑖

 (3) 

𝑊𝑒𝑖𝑔ℎ𝑡𝑒𝑑 𝐺𝑒𝑜𝑔𝑟𝑎𝑝ℎ𝑖𝑐 𝑃𝑟𝑜𝑥𝑖𝑚𝑖𝑡𝑦𝑗 =  ∑ 𝑝𝑖𝑗𝑑𝑖𝑗

𝑛

𝑖

 (4) 

 

where 𝑑𝑖𝑗 is the distance (in miles) between state 𝑖 where company 𝑗 owns properties 

and the headquarter state of company 𝑗, n is the total number of states where 

company 𝑗 owns properties, and 𝑝𝑖𝑗 is the percentage of the portfolio that company 𝑗 

owns in state 𝑖.  

As alternative measures of property type diversification, we construct a dummy 

variable which is set equal to 1 if the firm invests in just one property type and 0 

otherwise (e.g. a focused REIT has a value of 1). We also create a variable that is equal 

to the number of property types in which a REIT invests.  

We use the one-quarter lagged NCREIF PPI return (LNCREIF) and private market 

liquidity (LIQUIDITY) as indicators of the deadweight cost. LIQUIDITY is measured by 

the percentage of properties in the NCREIF Index that were sold in the IPO year. To 

test our second hypothesis, we interact our geographic diversification variables with 

each indicator of the deadweight cost.   

We also include firm- and market-level control variables. To capture information 

asymmetry about IPO valuation, we include firm size measured by  the IPO proceeds as 

suggested by Beaty and Ritter (1986) and two dummy variables indicating the use of 
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book-building pricing technique (BB) and  venture-capital-backed status (VB).11 To 

control for general stock market conditions, we obtain the three-month cumulative 

market return (based on the DataStream all-stock market index) before the IPO date.12 

We also alter the measure developed by Banerjee, Dai, and Shrestha (2011) to 

construct HOTRATIO, which is the number of IPOs in the year of the IPO, divided by the 

total number of IPOs across the sample period. HOTRATIO is another control for 

current market condition.13 As an alternative to the lagged NCREIF NPI return, we also 

weight LNCREIF by the percentage of properties each REIT owns in each of the four 

geographic regions defined by NCREIF: East, West, South and Midwest. Finally, we 

control for IPO investment opportunities available in each state by constructing a 

state-level IPO density variable. DENSITY is equal to the number of firms issuing IPOs 

that are headquartered in one state in a sample year, divided by the state population 

in that year, weighted by the size of the portfolio that the issuing firm has in each of 

the states. Table 1 reports the definitions of all variables included in this study and 

associated data sources. 

 

[ Insert Table 1 here ] 

 

Table 2 presents summary statistics for our regression variables. The average 

market-adjusted initial return for our full sample (171 IPOs) is 3.70%. This is greater 

than the average initial return of 2.79% recorded by Chan et al. (2013) for 1996 to 

                                                      

11 Most U.S. studies in the 90s find that IPOs backed by venture capital firms experience lower levels of IPO 

underpricing. However, more recent studies as well as many international studies, such as Guo, Lev, and Shi 

(2006), have recorded mixed results. 

12 According to Prospect Theory Loughran and Ritter (2002), the initial return is positively related to the pre-

IPO market return, which captures market sentiment.  

13 The “Hot Issue” theory, first proposed by J. R. Ritter (1984), posits that IPOs issued in a “hot issue” 

period experience higher initial returns.  
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2010 and less than the 5.34% average initial return documented by Gokkaya et al. 

(2015) from 1993 to 2007. After excluding the 28 real estate operating companies 

(REOCs) in the sample, the average initial return is 2.34%. These low initial returns 

support the notion that industrial and real estate (especially REIT) IPOs are materially 

different. For example, according to Ritter (2016), the initial return of US industrial 

IPOs is constantly above zero across our sample period, with a minimum of 6.4% in 

2008 and a maximum of 56.4% in 2000. The minimum initial return in our sample is -

12.7%, while the maximum initial return is 45.8%. The standard deviation is 9.3%. 

 

[ Insert Table 2 here ] 

 

As expected, few real estate IPOs are venture-capital backed and the majority of 

real estate IPOs use book-building to price their shares. Average total IPO proceeds 

(LSIZE represents the log-transformed) is $265.85 million, a value similar to mean 

industrial IPO size as reported in Ritter (2016) for the period 1999-2015. Consistent 

with the focused geographic strategy of most listed real estate companies, the average 

number of states in which REITs own properties is nine. Furthermore, 17 of 125 

companies with available geographic information concentrate all of their investments 

in one state. In contrast, only six IPO companies invest in more than half of the US 

states. In addition, 57 companies hold the largest percentage of their portfolios in the 

state where they are headquartered, indicating a substantial home bias.  Finally, 83 of 

104 REITs, for which we have data, invest in only one property type.  

Few statistically significant correlations are uncovered among our independent 

variables (all below 0.3, with many approximately zero). Table 3 contains the 

correlations between different measures of diversification/concentration.  Correlations 

are positive if both proxies represent diversification (e.g. DIST and DIST_W) or 

concentration (HHI_GEO and HHI_GEO_ECO; FOCUSED and HHI_ASSET). Negative 

coefficients are found when a diversification proxy is correlated with a concentration 

proxy (e.g. DIST and HHI_GEO; LASSET and HHI_ASSET). The correlations between all 

proxies for geography have an absolute coefficient above 0.56, while proxies for asset 
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type diversification display even stronger correlations (the minimum is 0.87). 

Interestingly, no significant relation is found between geographic and asset type 

diversification / concentration measures. The only marginally significant coefficient is 

found between HHI_GEO and the first two proxies of asset type diversification 

(FOCUSED and LASSET). Hence, initially, we do not use them jointly in our estimations.  

 

[ Insert Table 3 here ] 

 

 

 

Following the IPO literature, we conduct a multivariate analysis to test the 

effects of both geographic and property type diversification by estimating the 

following equations using OLS:   

𝐼𝑅 = 𝐶 + 𝛽1𝐻𝐻𝐼_𝐺𝐸𝑂 + ∑ 𝛽𝑖𝑉𝑖

𝑚

𝑖=1

+ 𝜖  (5) 

𝐼𝑅 = 𝐶 + 𝛽1𝐻𝐻𝐼_𝐴𝑆𝑆𝐸𝑇 + ∑ 𝛽𝑖𝑉𝑖

𝑚

𝑖=1

+ 𝜖  (6) 

 

The dependent variable in both equations is the firm’s initial return (IR),  𝛽1 captures 

the effects of geographic and property type diversification, respectively, and 𝑉𝑖 

represent a vector of m control variables.   

4.  Regression Model and Results 

Table 4 reports the main results of our initial return model using several 

measures of firm geographic diversification/concentration. Controls for property type 

diversification are excluded in this initial modelling exercise. Robust standard errors 

are reported below the coefficients. Ideally, we would include annual fixed effects to 

control for time variation in local, state, and national economic conditions, not 

captured by other control variables including conditions in commercial real estate 

markets. However, with 125 total IPO observations, we use three-year windows for 
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our time fixed effects to preserve more degrees of freedom. The sensitivity of our 

results to this assumption is examined below. Results reported in column (1) of Table 4 

contain our primary variable of interest, HHI_GEO. 

The estimated coefficient on VB is negative and significant, indicating that real 

estate IPOs backed by venture capital firms are associated with significantly lower 

initial returns. This is consistent with Megginson and Weiss (1991) who argue that 

venture capitalists play a certification role that reduces IPO valuation uncertainty. The 

size of the offering (LSIZE) is not predictive of initial returns. This is in sharp contrast to 

most empirical studies of industrial IPOs. However, it is consistent with the argument 

that classic information-asymmetry-based theories have little ability to explain the 

cross-section variation of initial returns of REIT IPOs (Brounen & Eichholtz, 2002; Woei-

Chyuan Wong, Ong, & Ooi, 2013).  

The estimated coefficient on the broad-based stock market return in the three 

months prior to the IPO (MRETURN) is positive and highly significant, indicating higher 

initial returns in rising markets. This finding supports the behavioural arguments 

(Loughran and Ritter, 2002, Ljungqvist et al., 2006) which posits that IPO short-run 

performance is also driven by investor sentiment. The estimated coefficient on 

HOTRATIO cannot be distinguished from zero, which suggests IPO waves do not affect 

pricing in this industry.  

The inclusion of MRETURN controls for the recent performance of the general 

stock market. However, we posit that the performance of an IPO is also driven by the 

recent return performance of the underlying private real estate asset market. We 

therefore include the total return on the NCREIF Property Index (PPI) in the quarter 

prior to the IPO. The estimated coefficient on LNCREIF is positive and highly significant. 

Thus, a hot private real estate market is predictive of higher first-day IPO returns, even 

after controlling for recent returns in the general stock market. 

 

[ Insert Table 4 here ] 
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Our first explanatory variable related to geography, DENSITY, proxies for the 

exposure investors have to the broader IPO market in the state where the IPO firm is 

headquartered. The estimated coefficient on DENSITY is negative and significant at the 

5% level, suggesting higher concentrations of IPOs in the state in which the firm is 

headquartered reduce initial returns because the process of information sharing 

becomes more efficient. This supports the information-spillover argument by Altı 

(2005) who argues that there is an unknown common factor in the IPO valuation which 

will be gradually revealed by previous IPOs.  

We now turn to our primary variable of interest. The coefficient estimate on 

HHI_GEO is positive and significant. As the Herfindahl Index is scaled by 10000, the 

result shows that 1000 points increase in the index results in 0.47% decrease in the 

underpricing, which is a significant amount considering that the average initial return 

of REITs IPOs is around 2.3%. This provides support for our investor base argument 

that less geographic diversification is associated with higher IPO initial returns because 

issuers need to underprice more to make up for the insufficient recognition of their 

companies and to compensate investors for the greater risk of geographically 

concentrated portfolios (Garcia and Norlib, 2012). 

In column (2) we replace HHI_GEO with LSTATES, which measures the number 

of states in which the IPO firm’s properties are located. In column (3) we replace 

HHI_GEO with HEAD, which is a dummy set equal to 1 if the firm has most of its 

properties in its headquarter state. In column (4) we use DIST_W as our measure of 

geographic concentration.  Finally, column (5) reports the coefficient estimate on DIST, 

which is computed similarly DIST_W but uses a simple average value of distances 

without weighting by property size in each state. In our models using the four 

alternative proxies for geographic concentration we find no statistical significance. 

Hence, we conclude that the Herfindahl index is the only adequate proxy for 

geographic concentration.  This supports the importance of geographic diversification 

in explaining IPO underpricing. A higher concentration generates higher higher 

underpricing with companies wanting to attract a broader investment base.  More 

importantly, it is not limited to the assumption of information asymmetry, which 
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cannot account for the overpricing. When a real estate company is highly geographic 

diversified with a wide-spread investment base or the real estate company is well-

recognised, the issuer has no incentive to underprice, if not taking the chance to 

overprice, the IPO shares.  

We next examine how property type diversification affects IPO initial returns, 

with proxies for geographic diversification excluded from the analysis. These results 

are reported in Table 5. The estimated coefficient on MRETURN remains positive and 

highly significant in all five specifications; the estimated coefficients on HOTRATIO 

cannot be distinguished from zero. The estimated coefficients on LNCREIF remain 

positive, although with reduced statistical significance. In Table 5, the estimated 

coefficients on DENSITY are negative and significant in all specifications but with 

slightly reduced statistical significance relative to the results reported in Table 4.  

The regression results reported in column (1) of Table 5 include HHI_ASSET as a 

proxy for asset-type concentration. The coefficient estimate is positive and significant 

at 10%, providing some support for the notion that more property type specialization 

is associated with higher initial returns. This suggests investors need to be 

compensated for the increased risk associated with a more concentrated portfolio. In 

column (2) we replace HHI_ASSET with FOCUSED and find a positive and marginally 

significant coefficient, which is consistent with the previous finding. The positive effect 

of property type diversification is consistent with Brounen and Eichholtz (2002) who 

find a significantly higher initial return for IPO companies holding more than 80% in 

one asset type. 

 

[ Insert Table 5 here ] 

 

In column (3) we replace HHI_ASSET with LASSET, which represents the 

logarithm of the number of property types the IPO firm owns. The estimated 

coefficient on LASSET, a measure of diversification and not concentration, is negative 

and significant, providing supporting evidence that fewer property types (more focus) 

are associated with higher initial returns.  However, we use Herfindahl indices to 
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measure both geographic and asset type diversification in the remainder of our 

analysis for three reasons. First, Herfindahl index represents a more precise measure 

of the degree of portfolio diversification of the company. Second, we find a much 

stronger ability of HHI to proxy for geographic concentration compared to other 

proxies, still having HHI for asset type being significant. Thirdly, HHI_GEO is correlated 

(even if marginally) with FOCUSED and LASSET (see Table 3).  

 

5. Robustness Tests 

 

Table 6 reports our estimation results when both HHI_GEO and HHI_ASSET are 

included in the regressions. Focusing first on column (1), the estimated coefficient on 

LNCREIF remains positive and significant at the 5 percent level. Other than MRETURN, 

the remainder of our control variables are not individually significant. However, 

greater DENSITY remains predictive of lower first-day returns. The estimated 

coefficients on HHI_GEO and HHI_ASSET are positive and significant at the 10 percent 

level or higher, confirming the results obtained for geographic and property type 

diversification separately. 

NCREIF produces total return indices for “core” properties for a number of 

geographic segments, including total returns on core properties located in four 

geographic regions: East. West, South, and Midwest. Core NCREIF properties are 

existing assets that are fully leased, or nearly so, and located in a major metropolitan 

area. To create LNCREIF_W, we weigh the total returns in these four NCREIF regions by 

the distribution of the firm’s IPO assets across these four regions. We replace LNCREIF 

with LNCREIF_W in column (2). Both the magnitude and the statistical significance of 

the coefficient estimate is very similar to LNCREIF, indicating that the overall impact of 

private market return on real estate IPOs is not affected by the geographic 

distributions of the property portfolios. Higher values of HHI_GEO and HHI_ASSET 

remain highly predictive of greater initial returns. 
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[ Insert Table 6 here ] 

 

In columns (3) and (4), we report results using annual time fixed effects in place 

of dummies for three-year windows. Despite the loss of degrees of freedom to our 

small sample, several results are noteworthy. First, NCREIF returns, both weighted and 

unweighted, no longer have a significant effect on IPO initial returns, suggesting that 

annual time fixed effects better control for time variations in NCREIF PPI returns. 

Second, the estimated coefficients on HOTRATIO are negative and significant in models 

(3) and (4). In other words, a high concentration of IPOs in a given year is associated 

with lower initial returns. This also supports the information spillover explanation of 

Altı (2005). The estimated coefficients on HHI_GEO remain positive and significant at 5% 

level. However, the statistical significance of HHI_ASSET is decreased to 10% 

comparing to results in columns (1) and (2). We also notice that the R-squares of the 

fixed time effects models are approximately 5% higher than models using 3-year time 

dummies.  

To examine whether the negative effect of the geographic diversification on 

IPO initial returns is driven by an investor base channel rather than by underlying 

economics, we replace the HHI_GEO with HHI_GEO_ECO, which is the geographic 

Herfindahl index based on 8 economic regions, and re-estimate the models reported in 

Table 6. These results are reported in Table 7. The estimated coefficients on the 

control variables are not vary statistically different from those reported in Table 6. The 

negative effect of asset type diversification also remains similar to the Table 6 results 

using 3-year time dummies. Similarly, the influence of asset-type diversification is 

reduced when annual time fixed effects are used. As to HHI_GEO_ECO, no or very 

weak (when time fixed effects are controlled) impact is found, suggesting that none or 

very little of our results on the relationship between the geographic diversification and 

IPO valuation is driven by the underlying economies, reinforcing our investor base 

argument.  

 

[ Insert Table 7 here ] 
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One concern is that the initial return could be driven by the diversification 

discount effect. According to the diversification literature discussed in Section 5.1, 

investors tend to overvalue more focused REITs, indicating the tendency for investor-

driven initial returns after the listing. In other words, the positive effect of 

concentration might be due to the after-market trading. To test whether the positive 

effect of HHI_GEO is transmitted via the investor base channel rather than the 

diversification discount channel, we divide the initial returns of IPOs into pre- and 

after-market returns. Specifically, the pre-market return is the difference between the 

IPO offer price and the opening price of the first trading day and the after-market 

return is the difference between the opening and closing prices of the first trading day. 

If there is a diversification discount effect here, we would see a significant relationship 

between the geographic diversification and after-market IPO return. We re-run the 

models in Column (1) of Table 6 on both pre- and after-market initial returns as well as 

their market-adjusted values. The results are presented in Table 8. We can see that the 

results on control variables and HII_GEO are consistent with the main results when the 

pre-IPO initial returns and the market-adjusted pre-IPO initial returns are considered 

(Column (1) and (3)). However, no significant relationships are found for the post-IPO 

initial returns. This finding implies that the concentration/diversification has an impact 

on the IPO initial return by affecting pre-IPO pricing/valuation via the investor base 

channel rather than the after-market trading via diversification discount channel. 

 

[ Insert Table 8 here ] 

 

We report the results of testing the second hypothesis in Table 9. Columns (1) 

and (2) report results on the interactions between geographic diversification measured 

at the state level (HHI_GEO) and private market returns (LNCREIF), including 3-year 

time dummies and annual time fixed effects, respectively. Along with no significantly 

different results from previous estimations for our control variables, we find 

significantly negative coefficient estimates on the interaction term, supporting our 
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argument that when the private market is more “sell” friendly, the impact of the 

geographic diversification on the IPO valuation is weakened, i.e. highly concentrated 

companies will underprice relatively less as they could sell part of the asset portfolio in 

the private market if the IPO is not successful. In columns (3) and (4), we use liquidity 

in the private market, proxied by transaction turnover in the IPO year, as the indicator 

of the deadweight cost and interact it with HHI_GEO. Once more, we find negative 

coefficients on the interaction terms, significant when 3-year time dummies are 

included and find further support for our second hypothesis assuming a moderation 

effect on the deadweight cost associated to IPOs, when markets are buoyant and 

liquidity-rich.  

 

[ Insert Table 9 here ] 

 

LNCREIF and LIQUIDITY are the indicators for the overall private market 

conditions and it is reasonable to question their ability to capture the right level of 

deadweight cost associated with an IPO company. As market conditions differ by 

regions, the deadweight cost of an IPO might be sensitive to the geographic portfolio 

of the issuing company. Therefore, as a robustness test, we construct the weighted 

state-level turnover by market value and property numbers for each IPO company and 

replace LIQUIDITY with the alternative measures in the estimations in Table 9. The 

quarterly state-level transaction data is obtained from NECREIF directly. As the results 

are very similar to those in Table 9, reinforcing the interacted effect between the 

deadweight cost and geographic concentration, we do not report them here. 

6.  Conclusions 

 

The listed real estate sector has generally experienced low levels of IPO 

underpricing relative to industrial companies. Moreover, REIT IPOs have produced 

negative average initial returns during some time periods. Thus, underpricing theories 

based on information asymmetries alone cannot explain the time series and cross-
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sectional variation in the short-run performance of REIT IPOs.  Consistent with García 

and Norlib (2012), we find evidence that the share prices of more geographically 

focused firms, with arguably smaller investor base, need to be underpriced more in 

order to attract the recognition of and participation from investors, which is critical to 

the success of the IPO. Our measures of both geographic and property type 

concentration (computed as Herfindahl indexes) are positively and significantly related 

to IPO initial returns. These geographic concentration results hold only when the HHI 

measure based on the exact asset holdings is used, indicating that the HHI measure is a 

more appropriate measure of geographic concentration/diversification.  The findings 

are also robust to different measures of private market returns. Unlike information-

asymmetry-based theories which fail to explain the possibility of negative initial 

returns, our investor base argument can also account for this phenomenon. 

Our empirical results also support the deadweight cost theory of Chan et al. 

(2009), who argue that when the going public entity can efficiently sell the portfolio 

properties in the parallel private market if the IPO fails, the issuer has less incentive to 

underprice and may even overprice the shares. Note that the deadweight cost theory 

does not require an assumption of information asymmetries either. Because the 

investor base of an IPO firm increases with increasing geographic diversification, selling 

underlying properties in the parallel private market becomes easier, leading to lower, 

or even negative, initial returns. In fact, as a support for our predictive argument, we 

find more concentrated real estate companies (geographically or by property type) 

experience higher IPO underpricing.  

More interestingly, we find that our investor base argument and the 

deadweight cost theory complement each other; that is, lower deadweight cost 

associated with the IPO tends to weaken the influence of the geographic 

diversification on valuations. More specifically, a geographically concentrated IPO 

companies return relatively lower initial returns, on average, if the deadweight cost of 

IPO failure is low.     
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Table 1 Variable definitions 

Variables Definition  

IR Market-adjusted IPO initial return which is the difference between the IPO offer price and the first-trading-day closing 
price, excluding the market return on the IPO day. Source: SDC Database and CRSP 

VB A dummy variable which equals to 1 if the IPO is venture-capital-backed; 0 otherwise. Source: SDC Database 

BB A dummy variable which equals to 1 if the IPO uses bookbuilding as pricing technique. Source: SDC Database 

LSIZE Log-transformed total proceeds of the IPO. Source: SDC Database 

MRETURN Three-month cumulative market return before the IPO date. Source: DataStream 

HOTRATIO The number of IPOs in a certain year divided by the total number of IPO across the sample period, presented in 
percentage. Source: SDC Database 

LNCREIF One-quarter lagged NCREIF Property Index Return. Source: NCREIF Website 

LNCREIF_W One-quarter lagged NCREIF Property Index Return, weighted by the size of the property assets that the IPO company 
has in each of the four geographical regions by NCREIF definition, which are East, West, South and Midwest. Source: 
NCREIF Website 

LIQUIDITY Transaction turnover which is the percentage of the number of properties sold from the NCREIF NPI Index as a measure 
of private market liquidity. Source: NCREIF 

DENSITY The state-level IPO density which is, for one year, the number of IPOs that headquartered in the state divided by the 
population in this state. For each IPO, it is weighted by the size of the property assets that the IPO company has in each 
of the states. Source: SDC Database and The United States Census Bureau  

LSTATES Number of states where the IPO company's property assets are located, log-transformed. Source: IPO Prospectus and 
10-K File 

HEAD A dummy variable which equals to 1 if the company has most of its properties in its headquarter state, 0 otherwise. 
Source: IPO Prospectus and 10-K File.  

DIST Average geographic proximity which measures the distance between the state where the IPO company's property 
assets are located and the state where the company's headquarter is located. Source: IPO Prospectus and 10-K File 
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Table 1 Variable Definition-Continued  

Variables Definition  

DIST_W Geographic proximity which measures the distance between the state where the IPO company's property assets are 
located and the state where the company's headquarter is located, weighted by the  size of the property assets that the 
IPO company has in the state. Source: IPO Prospectus and 10-K File 

HHI_GEO Geographic Herfindahl index which is calculated as the sum of the squared shares of property size that the IPO 
company has in each state; after scaling it by 10000, it ranges from 0 to 1 with lower value representing higher 
geographic diversification. Source: IPO Prospectus and 10-K File 

HHI_GEO_ECO Geographic Herfindahl index which is calculated as the sum of the squared shares of property size that the IPO 
company has in each of the eight economic regions which are defined by Hartzell et al (1987); after scaling it by 10000, 
it ranges from 0 to 1 with lower value representing higher geographic diversification. Source: IPO Prospectus and 10-K 
File 

FOCUSED A dummy variable which equals to 1 if it is focused-REIT, 0 otherwise; Source: CRSP and SNL 

LASSET Number of asset types that the IPO company has, log-transformed. Source: IPO Prospectus and 10-K File 

HHI_ASSET Asset-type-based Herfindahl index which is calculated as the sum of the squared shares of property value that the IPO 
company has in each property type; after scaling it by 10000, it ranges from 0 to 1 with lower value representing higher 
property type diversification. Source: IPO Prospectus and 10-K File  

 



Table 2 Summary Statistics 

Variables Mean Median Min Max StD N 

IR 3.697 0.750 -12.72 45.84 9.290 171 

VB 0.041 0.000 0.000 1.000 0.199 171 

BB 0.988 1.000 0.000 1.000 0.108 171 

LSIZE 5.167 5.249 1.609 7.877 0.968 171 

MRETURN 5.420 4.929 -15.84 34.35 6.664 171 

HOTRATIO 5.425 5.340 1.644 10.50 1.953 171 

LNCREIF 2.806 2.820 -7.330 5.430 1.797 171 

LNCREIF_W 2.811 2.967 -7.419 5.620 1.549 125 

LIQUIDITY 3.402 3.321 0.686 6.383 1.443 171 

DENSITY 0.000 0.000 0.000 0.002 0.000 129 

LSTATES 1.731 1.792 0.000 3.761 0.988 125 

HEAD 0.456 0.000 0.000 1.000 0.501 125 

DIST 965.3 1029 0.000 2321 594.9 125 

DIST_W 890.2 971.6 0.000 3161 624.0 125 

HHI_GEO 0.385 0.273 0.048 1.000 0.305 125 

HHI_GEO_ECO 0.457 0.345 0.046 1.000 0.298 125 

FOCUSED 0.798 1.000 0.000 1.000 0.403 104 

LASSET 0.192 0.000 0.000 1.609 0.407 104 

HHI_ASSET 0.926 1.000 0.329 1.000 0.171 104 

 



Table 3 Correlation Matrix 

Panel A: Correlation between diversification variables and control variables 

  VB BB LSIZE MRETURN HOTRATIO LNCREIF LNCREIF_W LIQUIDITY 

VB 1 
       BB 0.0225 1 

      LSIZE -0.0155 0.2063* 1 
     MRETURN -0.0552 0.0649 0.0393 1 

    HOTRATIO -0.0327 0.0288 -0.2108* 0.1369* 1 
   LNCREIF 0.0674 0.0217 0.0132 -0.2822* 0.2303* 1 

  LNCREIF_W 0.0820 0.0306 0.0662 -0.2286* 0.1621* 0.9759* 1 
 LIQUIDITY 0.0401 0.0063 0.0712 -0.0846 0.2713* 0.3866* 0.3560* 1 

DENSITY -0.0423 0.1299 0.1161 0.0604 0.1914* 0.0985 0.1064 0.0613 

LSTATES 0.1226 0.0652 0.1952* 0.0423 -0.0908 -0.0483 -0.0744 -0.1152 

DIST 0.0837 -0.0322 0.1838* -0.0054 -0.0831 -0.0759 -0.0739 -0.0541 

DIST_W 0.0355 -0.0787 0.1268 -0.0235 -0.1476* -0.1236 -0.1349 -0.0884 

HHI_GEO -0.1184 -0.0311 -0.1242 -0.0478 0.0622 0.0336 0.0746 0.0462 

HHI_GEO_ECO -0.1105 -0.0275 -0.1869* -0.0827 0.1107 0.1077 0.1352 0.1136 

FOCUSED 
-

0.2006* -0.0689 -0.1199 0.0095 -0.093 -0.0766 -0.0771 -0.0219 

LASSET 0.2314* 0.0649 0.1119 0.0073 0.0750 0.1020 0.1003 0.0615 

HHI_ASSET 
-

0.2527* -0.0601 -0.1239 -0.0198 -0.0750 -0.0624 -0.0580 -0.0131 
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Table 3 Correlation Matrix-Continued 

Panel B: Correlation between diversification variables 

  
DENSITY LSTATES DIST DIST_W HHI_GEO HHI_GEO_ 

ECO 
FOCUSED LASSET HHI_ASSET 

DENSITY 1 
        LSTATES -0.0012 1 

       DIST 0.0833 0.6136* 1 
      DIST_W 0.0431 0.5629* 0.7898* 1 

     HHI_GEO 0.0705 -0.9028* -0.6155* -0.6471* 1 
    HHI_GEO_ECO -0.0262 -0.7835* -0.7651* -0.7642* 0.8249* 1 

   FOCUSED -0.1219 0.1492 0.0087 0.1235 -0.2597* -0.1137 1 
  LASSET 0.1404 -0.1276 0.0355 -0.1134 0.2152* 0.0800 -0.9415* 1 

 HHI_ASSET -0.1325 0.0452 -0.0532 0.0320 -0.1294 0.0002 0.8721* -0.9044* 1 

 



Table 4 Results on the effect of geographic diversification 

IR (1) (2) (3) (4) (5) 

VB -4.368* -4.876** -5.080** -5.116** -4.767* 

 
-2.317 -2.355 -1.945 -2.402 -2.568 

BB -7.811 -8.777 -7.646 -8.717 -8.490 

 
-8.336 -8.738 -7.184 -6.546 -7.249 

LSIZE 1.321 1.396 1.078 1.28 1.295 

 
1.293 1.332 1.327 1.296 1.332 

MRETURN 0.432*** 0.440*** 0.411** 0.412** 0.414** 

 
0.155 0.155 0.163 0.162 0.158 

HOTRATIO -1.233 -0.205 -1.299 -1.233 -1.266 

 
-1.065 -1.573 -1.101 -1.07 -1.073 

LNCREIF 1.164** 0.989* 1.252** 1.058** 1.112** 

 
0.491 0.553 0.528 0.529 0.529 

LIQUIDITY -0.248 -0.657 -0.173 -0.239 -0.262 

 
-0.569 -0.683 -0.572 -0.573 -0.574 

DENSITY -6,156** -5,346* -5,710** -5,272* -5,319* 

 
-2,663 -2,765 -2,738 -2,802 -2,743 

HHI_GEO 4.739** 
    

 

2.028 
    LSTATES 

 
-0.838 

   
 

 

-0.737 
   HEAD 

  

1.775 
  

 
  

1.486 
  DIST_W 

   

-0.002* 
 

 
   

-0.001 
 DIST 

    

-0.001 

     

-0.001 

Time Dummies Y Y Y Y Y 

Constant 12.80 10.29 14.53 17.14 17.03 

 
13.18 15.25 12.47 12.58 12.9 

Observations 125 125 125 125 125 

R-squared 0.257 0.212 0.239 0.245 0.238 

Description: Ordinary Least squares estimation for a cross-section of real estate IPOs that have 
taken place between 1995 and 2014 in the U.S.. IR is the initial return of a company’s IPO, which is 
a common measure of IPO underpricing. The variable of interest is HHI_GEO in column (1), 
representing the geographic diversification which is calculated as the sum of the squared shares of 
property size that the IPO company has in each state, scaled by 10000, ranging from 0 to 1 with 
lower value representing higher geographic diversification. HHI_GEO is replaced by LSTATES in 
column (2), which is the natural log of the number of states where the company invests properties. 
Head in column (3) is a dummy variable which equals to 1 if the company has most of its properties 
in the headquarter state; 0 otherwise. DIST_W in column (4) is the geographic proximity which 
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measures the distance between the state where the IPO company's property assets are located 
and the state where the company's headquarter is located, weighted by the size of the property 
assets that the IPO company has in the state. DIST in column (5) is simply the average geographic 
proximity. VB is a dummy variable which equals to 1 if the IPO is venture-capital-backed; 0 
otherwise. BB is a dummy variable which equals to 1 if the IPO uses bookbuilding as pricing 
technique; 0 otherwise. LSIZE is the log-transformed total proceeds of the IPO. MRETURN is the 
three-month cumulative market return before the IPO date, based on the DataStream Market 
Index. HOTRATIO is measured as the number of IPOs in a certain year divided by the total number 
of IPO across the sample period, presented in percentage. LNCREIF is the one-quarter lagged 
NCREIF Property Index Return. LIQUIDITY is the primary market liquidity measured by the number 
of properties sold in the IPO year as percentage of the total outstanding properties that year. 
DENSITY measures the state-level IPO density which is, for one year, the number of IPOs that 
headquartered in the state divided by the population in this state. Time tummies are included for 
all the estimations. One time dummy is created for every 3-year window. T-statistics are corrected 
for robustness and presented below the coefficient estimates. ***, **, * denote significance at 1%, 
5% or 10% respectively. 
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Table 5 Results on the effects of property type diversification 

IR (1) (2) (3) 

VB -4.817* -4.981* -4.691 

 
-2.823 -2.823 -2.845 

BB -9.061 -9.095 -9.041 

 
-8.579 -8.518 -8.523 

LSIZE 1.433 1.473 1.444 

 
1.502 1.500 1.502 

MRETURN 0.436** 0.420** 0.427** 

 
0.169 0.164 0.165 

HOTRATIO -0.231 -0.223 -0.255 

 
-1.601 -1.604 -1.601 

LNCREIF 1.145* 1.150* 1.162* 

 
0.669 0.686 0.677 

LIQUIDITY -0.841 -0.863 -0.816 

 
-0.872 -0.877 -0.876 

DENSITY -5,505* -5,842* -5,600* 

 
-3,105 -3,093 -3,115 

HHI_ASSET 5.515* 
  

 

3.222 
  FOCUSED 

 
2.460* 

 
  

1.470 
 LASSET 

  

-2.660** 

   

-1.297 

Time Dummies Y Y Y 

Constant 0.933 3.964 6.357 

 
11.13 10.71 10.65 

Observations 105 105 105 

R-squared 0.233 0.235 0.237 

Description: Ordinary Least squares estimation for a cross-section of real estate IPOs that have 
taken place between 1995 and 2014 in the U.S.. IR is the initial return of a company’s IPO, which is 
a common measure of IPO underpricing. The variable of interest is HHI_ASSET in column (1), 
representing the property type diversification which is calculated as the sum of the squared shares 
of property value that the IPO company has in each property type, scaled by 10000, ranging from 0 
to 1 with lower value representing higher property type diversification. HHI_ASSET is replaced by 
FOCUSED in column (2), which is a dummy variable equal to 1 if it is a focused REIT; 0 otherwise. 
LASSET in column (3) is the natural log of the number of asset types that the IPO company has. VB 
is a dummy variable which equals to 1 if the IPO is venture-capital-backed; 0 otherwise. BB is a 
dummy variable which equals to 1 if the IPO uses bookbuilding as pricing technique; 0 otherwise. 
LSIZE is the log-transformed total proceeds of the IPO. MRETURN is the three-month cumulative 
market return before the IPO date, based on the DataStream Market Index. HOTRATIO is measured 
as the number of IPOs in a certain year divided by the total number of IPO across the sample period, 
presented in percentage. LNCREIF is the one-quarter lagged NCREIF Property Index Return. 



 36 

LIQUIDITY is the primate market liquidity measured by the number of properties sold in the IPO 
year as percentage of the total outstanding properties that year. DENSITY measures the state-level 
IPO density which is, for one year, the number of IPOs that headquartered in the state divided by 
the population in this state. Time tummies are included for all the estimations. One time dummy is 
created for every 3-year window. T-statistics are corrected for robustness and presented below the 
coefficient estimates. ***, **, * denote significance at 1%, 5% or 10% respectively. 
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Table 6 Results on the effects of geographic and property type diversification, fixed 
time effect 

IR (1) (2) (3) (4) 

VB -3.253 -3.083 -2.711 -2.637 

 
-2.86 -2.819 -3.104 -3.135 

BB -7.302 -7.385 -7.085 -7.233 

 
-8.407 -8.529 -9.002 -9.095 

LSIZE 1.396 1.402 1.225 1.228 

 
1.415 1.409 1.436 1.44 

MRETURN 0.456*** 0.448*** 0.638** 0.632** 

 
0.168 0.167 0.248 0.251 

HOTRATIO -1.479 -1.442 -3.976*** -3.989*** 

 
-1.181 -1.153 -0.631 -0.631 

LNCREIF 1.227** 
 

-0.261 
 

 

0.598 
 

-1.428 
 LNCREIF_W 

 
1.213** 

 
0.309 

  

0.54 
 

1.068 

LIQUIDITY -0.209 -0.257 -0.135 -0.178 

 
-0.734 -0.732 -0.837 -0.851 

DENSITY -5,475* -5,694** -7,315** -7,179** 

 
-2,776 -2,762 -2,952 -2,863 

HHI_ASSET 7.189** 7.116** 6.290* 6.453* 

 
3.323 3.315 3.493 3.436 

HHI_GEO 5.083** 4.911** 5.655** 5.619** 

 
2.275 2.243 2.556 2.551 

Time Dummies Y Y N N 

Fixed Time Effects N N Y Y 

Constant -3.305 -3.022 -22.90 -18.49 

 
-10.79 -10.89 -17.59 -15.69 

Observations 104 104 104 104 

R-squared 0.286 0.289 0.345 0.345 

Description: Ordinary Least squares estimation for a cross-section of real estate IPOs that have 
taken place between 1995 and 2014 in the U.S.. IR is the initial return of a company’s IPO, which is 
a common measure of IPO underpricing. The variables of interest are HHI_GEO and HHI_ASSET. 
HHI_GEO represents the geographic diversification which is calculated as the sum of the squared 
shares of property size that the IPO company has in each state, scaled by 10000, ranging from 0 to 
1 with lower value representing higher geographic diversification. HHI_ASSET represents the 
property type diversification which is calculated as the sum of the squared shares of property value 
that the IPO company has in each property type, scaled by 10000, ranging from 0 to 1 with lower 
value representing higher property type diversification. VB is a dummy variable which equals to 1 if 
the IPO is venture-capital-backed; 0 otherwise. BB is a dummy variable which equals to 1 if the IPO 
uses bookbuilding as pricing technique; 0 otherwise. LSIZE is the log-transformed total proceeds of 
the IPO. MRETURN is the three-month cumulative market return before the IPO date, based on the 
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DataStream Market Index. HOTRATIO is measured as the number of IPOs in a certain year divided 
by the total number of IPO across the sample period, presented in percentage. LNCREIF is the one-
quarter lagged NCREIF Property Index Return. LNCREFI_W is the one-quarter lagged NCREIF 
Property Index Return, weighted by the size of the property assets that the IPO company has in 
each of the four geographic regions by NCREIF definition, which are East, West, South and Midwest. 
LIQUIDITY is the primate market liquidity measured by the number of properties sold in the IPO 
year as percentage of the total outstanding properties that year. DENSITY measures the state-level 
IPO density which is, for one year, the number of IPOs that headquartered in the state divided by 
the population in this state. The year fixed effect is adopted in column (3) and (4). Time tummies 
are included for estimations in column (1) and (2). One time dummy is created for every 3-year 
window. Time fixed effects are controlled in column (3) and (4). T-statistics are corrected for 
robustness and presented below the coefficient estimates. ***, **, * denote significance at 1%, 5% 
or 10% respectively. 
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Table 7 Results on the effect of geographic diversification by the definition of 
economic regions 

IR (1) (2) (3) (4) 

VB -3.884 -3.707 -3.369 -3.229 

 
-2.949 -2.913 -3.212 -3.263 

BB -7.887 -7.953 -7.945 -8.131 

 
-7.499 -7.652 -8.029 -8.153 

LSIZE 1.438 1.441 1.293 1.308 

 
1.465 1.455 1.489 1.495 

MRETURN 0.440** 0.435** 0.615** 0.607** 

 
0.171 0.168 0.252 0.255 

HOTRATIO -1.444 -1.418 -3.873*** -3.909*** 

 
-1.185 -1.152 -0.619 -0.625 

LNCREIF 1.242* 
 

0.042 
 

 

0.641 
 

1.484 
 LNCREIF_W 

 
1.259** 

 
0.702 

  

0.564 
 

1.103 

LIQUIDITY -0.303 -0.354 -0.179 -0.232 

 
-0.749 -0.746 -0.832 -0.844 

DENSITY -5,401* -5,625* -6,931** -6,831** 

 
-2,868 -2,831 -3,031 -2,936 

HHI_ASSET 5.601* 5.604* 4.718 4.925 

 
3.216 3.206 3.326 3.279 

HHI_GEO_ECO 3.450 3.376 4.050* 4.146* 

 
2.182 2.149 2.418 2.404 

Time Dummies Y Y N N 

Fixed Time Effects N N Y Y 

Constant -1.128 -0.976 -18.12 -12.97 

 
-10.58 -10.70 -17.63 -15.31 

Observations 104 104 104 104 

R-squared 0.269 0.272 0.326 0.327 

Description: Ordinary Least squares estimation for a cross-section of real estate IPOs that have 
taken place between 1995 and 2014 in the U.S.. IR is the initial return of a company’s IPO, which is 
a common measure of IPO underpricing. The variable of interest is HHI_GEO_ECO in column, 
representing the geographic diversification based on eight economic regions definition by D. J. 
Hartzell et al. (1987). It is calculated as the sum of the squared shares of property size that the IPO 
company has in each economic region, scaled by 10000, ranging from 0 to 1 with lower value 
representing higher geographic diversification. HHI_ASSET represents the property type 
diversification which is calculated as the sum of the squared shares of property value that the IPO 
company has in each property type, scaled by 10000, ranging from 0 to 1 with lower value 
representing higher property type diversification. VB is a dummy variable which equals to 1 if the 
IPO is venture-capital-backed; 0 otherwise. BB is a dummy variable which equals to 1 if the IPO 
uses bookbuilding as pricing technique; 0 otherwise. LSIZE is the log-transformed total proceeds of 
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the IPO. MRETURN is the three-month cumulative market return before the IPO date, based on the 
DataStream Market Index. HOTRATIO is measured as the number of IPOs in a certain year divided 
by the total number of IPO across the sample period, presented in percentage. LNCREIF is the one-
quarter lagged NCREIF Property Index Return. LNCREFI_W is the one-quarter lagged NCREIF 
Property Index Return, weighted by the size of the property assets that the IPO company has in 
each of the four geographic regions by NCREIF definition, which are East, West, South and Midwest. 
LIQUIDITY is the primate market liquidity measured by the number of properties sold in the IPO 
year as percentage of the total outstanding properties that year. DENSITY measures the state-level 
IPO density which is, for one year, the number of IPOs that headquartered in the state divided by 
the population in this state. Time tummies are included for estimations in column (1) and (2). One 
time dummy is created for every 3-year window. Time fixed effects are controlled in column (3) 
and (4). T-statistics are corrected for robustness and presented below the coefficient estimates. 
***, **, * denote significance at 1%, 5% or 10% respectively. 
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Table 8 The Effect of Geographic Diversification on pre- and post-IPO Initial Returns 

Dependent Variable: Pre-IPO IR After-IPO IR Adj Pre-IPO IR Adj After-IPO IR 

 
(1) (2) (3) (4) 

VB -3.398* -0.0881 -2.825* -0.297 

 

-1.845 -1.406 -1.638 -1.528 

BB -12.66 2.008 -12.97 1.5 

 

-8.575 -1.463 -8.632 -1.598 

LSIZE 2.557*** -0.0428 2.589*** -0.0232 

 

0.545 -0.324 0.548 -0.343 

MRETURN 0.176* 0.0417 0.182* 0.0452 

 

0.0933 0.0471 0.0935 0.0508 

VOLUME -1.466** 0.348 -1.439* 0.424 

 

-0.727 0.304 -0.731 0.324 

DENSITY -3,500* -412.6 -3,471* -196.1 

 

-2,074 -871.8 -2,050 -930.7 

LNCREIF 0.795** 0.088 0.812** 0.29 

 

0.31 0.164 0.31 0.185 

LIQUIDITY 0.668 -0.11 0.644 -0.164 

 

0.471 -0.186 0.47 -0.192 

HHI_ASSET 1.951 0.669 1.925 0.376 

 

2.632 1.491 2.669 1.581 

HHI_GEO 3.712* -0.797 3.779* -0.965 

 

1.969 -0.812 1.961 -0.904 

Time Dummies Y Y Y Y 

Constant 7.671 -4.328 7.587 -4.647 

 

10.89 -3.396 10.97 -3.744 

Observations 97 97 97 97 

Adj R-squared 0.428 0.129 0.432 0.116 

This table presents Ordinary Least Squares estimation for a cross-section of real estate IPOs that 
have taken place between 1995 and 2014 in the U.S. The dependent variable in Column (1) and (3) 
is Pre-IPO IR which is the return between the offer price and first-trading day opening price and its 
market-adjusted form (Adj Pre-IPO IR), respectively. The dependent variable in Column (2) and (4) 
is After-IPO IR which is the return between the first-trading day opening and closing prices and its 
market-adjusted form (Adj Pre-IPO IR), respectively. HHI_GEO represents the geographic 
diversification which is calculated as the sum of the squared shares of property size that the IPO 
company has in each state, scaled by 10000, ranging from 0 to 1 with lower value representing 
higher geographic diversification. HHI_ASSET represents the property type diversification which is 
calculated as the sum of the squared shares of property value that the IPO company has in each 
property type, scaled by 10000, ranging from 0 to 1 with lower value representing higher property 
type diversification. VB is a dummy variable which equals 1 if the IPO is venture-capital-backed; 0 
otherwise. BB is a dummy variable which equals 1 if the IPO uses bookbuilding as a pricing 
technique; 0 otherwise. LSIZE is the log-transformed total proceeds of the IPO. MRETURN is the 
three-month cumulative market return before the IPO date, based on the DataStream Market 
Index. VOLUME is measured as the number of IPOs in a certain year divided by the total number of 
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IPO across the sample period, presented as a percentage. LNCREIF is the one-quarter lagged 
NCREIF Property Index Return. LIQUIDITY is the primary market liquidity measured by the number 
of properties sold in the IPO year as a percentage of the total outstanding properties that year. 
DENSITY measures the state-level IPO density which is, for one year, the number of IPOs that 
headquartered in the state divided by the population in this state, weighted by the size of the 
property assets that the IPO company has in each of the states. Time dummies are included for all 
estimations. One time dummy is created for every 3-year window. Time fixed effects are controlled 
in columns (3) and (4). t-statistics are corrected for robustness and presented below the coefficient 
estimates. ***, **, * denote significance at 1%, 5% or 10% respectively. 
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Table 9 Results on the moderation effect of the deadweight cost indicators on the 
relationship between the geographic diversification and IPO initial returns 

IR (1) (2) (3) (4) 

VB -3.888 -3.569 -1.830 -1.712 

 
-3.343 -3.761 -2.401 -2.889 

BB -7.294 -7.209 -6.990 -6.839 

 
-8.714 -9.289 -8.474 -9.089 

LSIZE 1.558 1.405 1.554 1.389 

 
1.379 1.432 1.348 1.385 

MRETURN 0.514*** 0.675*** 0.493*** 0.661*** 

 
0.173 0.250 0.168 0.248 

HOTRATIO -1.48 -4.047*** -1.566 -4.010*** 

 
-1.162 -0.642 -1.259 -0.641 

DENSITY -5,593* -7,320** -4,280 -6,347** 

 
-2,820 -2,947 -2,818 -2,923 

HHI_ASSET 8.197** 7.178* 9.646*** 8.360** 

 
3.510 3.680 3.558 3.640 

HHI_GEO 19.54*** 18.09** 17.21** 16.02** 

 
7.276 7.473 7.133 7.604 

LNCREIF 2.446** 0.637 1.037** -0.676 

 
0.947 1.208 0.502 -1.399 

LIQUIDITY -0.127 -0.106 1.203 1.006 

 
-0.719 -0.842 0.901 1.127 

HHI_GEO X LNCREIF -5.045** -4.335* 
  

 

-2.278 -2.390 
  HHI_GEO X LIQUIDITY 

  

-3.430* -2.914 

   

-1.896 -2.031 

Time Dummies Y N Y N 

Fixed Time Effects N Y N Y 

Constant -9.477 13.55 -11.48 11.45 

 
-12.41 12.72 -11.72 12.65 

Observations 104 104 104 104 

R-squared 0.312 0.362 0.313 0.362 

Description: Ordinary Least squares estimation for a cross-section of real estate IPOs that have 
taken place between 1995 and 2014 in the U.S.. IR is the initial return of a company’s IPO, which is 
a common measure of IPO underpricing. The variables of interest are HHI_GEO X LNCREIF and 
HHI_GEO X LIQUIDITY which are the interaction terms between HHI_GEO and LNCREIF and 
LIQUIDITY respectively. HHI_GEO represents the geographic diversification which is calculated as 
the sum of the squared shares of property size that the IPO company has in each state, scaled by 
10000, ranging from 0 to 1 with lower value representing higher geographic diversification. 
LNCREIF is the one-quarter lagged NCREIF Property Index Return. LIQUIDITY is the primate market 
liquidity measured by the number of properties sold in the IPO year as percentage of the total 
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outstanding properties that year. HHI_ASSET represents the property type diversification which is 
calculated as the sum of the squared shares of property value that the IPO company has in each 
property type, scaled by 10000, ranging from 0 to 1 with lower value representing higher property 
type diversification. VB is a dummy variable which equals to 1 if the IPO is venture-capital-backed; 
0 otherwise. BB is a dummy variable which equals to 1 if the IPO uses bookbuilding as pricing 
technique; 0 otherwise. LSIZE is the log-transformed total proceeds of the IPO. MRETURN is the 
three-month cumulative market return before the IPO date, based on the DataStream Market 
Index. HOTRATIO is measured as the number of IPOs in a certain year divided by the total number 
of IPO across the sample period, presented in percentage. DENSITY measures the state-level IPO 
density which is, for one year, the number of IPOs that headquartered in the state divided by the 
population in this state. Time tummies are included for estimations in column (1) and (3). One time 
dummy is created for every 3-year window. Time fixed effects are controlled in column (2) and (4). 
T-statistics are corrected for robustness and presented below the coefficient estimates. ***, **, * 
denote significance at 1%, 5% or 10% respectively. 

 


	Abstract
	1.  Introduction
	2.  Existing Literature on IPOs and Diversification
	3.  Data and Summary Statistics
	4.  Regression Model and Results
	5. Robustness Tests
	6.  Conclusions

