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1.  Introduction  

Real Estate Investment Trusts (REITs) provide a unique laboratory-like environment for studying 

corporate capital budgeting for several reasons. First, REITs do not face significant income-tax 

distortions because they are tax pass-through entities unlike other listed corporations. Second, 

REITs do not face significant agency problems between insiders and outside investors because 

REITs are designed to be transparent in assets and income sources and leave little free cash flow 

to retain (Bauer et al., 2010). In particular, Japanese REITs are notably transparent regarding the 

use of equity funds; most equity offering announcements are accompanied by the disclosure of 

specific property acquisitions, including predetermined dates and prices. As a result, Japanese 

REITs offer a rare empirical setting to identify the effects of exogenous stock demand shocks on 

capital budgeting decisions under minimal frictions. 

The present study demonstrates that REITs, operating with minimal tax distortions and 

information asymmetries, actively issue equity to finance capital investment when positive equity 

demand shocks reduce their cost of capital. While Japanese REITs generally issue equity more 

frequently than typical corporations, presumably due to lower adverse selection risks, their 

issuance activity nonetheless exhibits cyclical patterns driven by time-varying equity costs. A 

distinctive feature of our empirical setting is the Bank of Japan's (BOJ) creation of clearly 

identifiable counter-cyclical demand shocks for REIT shares through its unconventional monetary 

policy of direct REIT share purchases on the Tokyo Stock Exchange. We find that these counter-

cyclical equity demand shocks exert a stabilizing effect on REIT capital investment but do not find 

evidence of value destruction or deterioration in operating performance. Our findings contribute 

to the ongoing debate regarding whether stock market price pressures significantly influence SEOs 
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and corporate investment (Baker et al., 2003; Khan et al., 2012; Dessaint et al., 2019; Evans et al., 

2023) and whether such pressures lead to inefficient resource allocation (Wardlaw, 2020; Lou and 

Wang, 2018; Dittmar et al., 2020; Soyeh et al., 2021). Moreover, our results provide direct evidence 

of how unconventional monetary policy can affect real economic activity through equity market 

channels. 

The large literature on corporate capital budgeting is fundamental in corporate finance. 

Neoclassical theory suggests that firms should invest capital when Tobin’s q is large enough, 

irrespective of the source of capital (Modigliani and Miller, 1958, 1963). However, for 

corporations, large investments beyond internal cash flows are typically constrained by the 

availability of different sources of capital. A corporation typically prioritizes issuing debt over 

equity due to various distortions (Titman and Wessels, 1988), including the interest tax shield (e.g., 

Kraus and Litzenberger, 1973; Graham, 2000) and information asymmetry between insiders and 

outside investors (e.g., Myers and Majluf, 1984; Myers, 2001; Frank and Goyal, 2003).  

In contrast, REIT investments are very sensitive to Tobin’s q, as predicted by the 

neoclassical theory (Kim and Wiley, 2019), and are often funded with proceeds from equity 

offerings in addition to public debt offerings (Brown and Riddiough, 2003; Ott et al., 2005). These 

equity offerings are driven by future investment opportunities and capacity utilization from a lower 

cost of equity capital (Hartzell et al., 2005, Boudry et al., 2010). Although agency problems still 

matter for US REITs as evidenced by the underpricing of seasoned equity offerings (Ghosh et al., 

2000) and the importance of capital market frictions and retained earnings (Riddiough and Wu, 

2009), more transparent Japanese REITs experience rather positive equity pricing around the 

property acquisition announcements (Ooi et al., 2011). 
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Our study leverages a unique setting in which the Bank of Japan (BOJ) directly purchases 

shares of publicly traded real estate investment trusts (REITs) as part of its unconventional 

monetary policy. Unlike the BOJ’s broader program of exchange-traded fund (ETF) purchases, 

this intervention exerts directly observable price pressure on individual REIT shares.  

We first characterize the Bank of Japan’s REIT purchasing behavior following Hattori 

and Yoshida (2022). The BOJ purchases shares of a subset of publicly traded REITs following a 

significant negative return on the aggregate REIT index, measured between the previous day’s 

market close and the morning close of the current trading day. This counter-cyclical response 

constitutes a clear instance of the "central bank put" (Cieslak and Vissing-Jorgensen, 2021) along 

with the BOJ’s other tools, including ETF purchases and yield curve control (Barbon and 

Gianinazzi, 2019; Harada and Okimoto, 2019; Charoenwong et al., 2021; Hattori and Yoshida, 

2023a, 2023b; Katagiri et al., 2025). The recognition of the endogeneity of the BOJ’s intervention 

helps us design an empirical strategy to identify its causal impact on equity prices, SEOs, and 

capital investments. 

Second, we show that the BOJ’s purchases generate price pressure; that is, they mitigate 

negative intraday returns and reduce volatility for the targeted REITs, consistent with the literature 

on fund flows and price pressures (e.g., Coval and Stafford, 2007). We exploits both the intra-day 

timing and cross-sectional variation of the BOJ’s fund allocations. Purchases are made after the 

close of the morning trading session, allowing us to focus on returns during the lunch break and 

the afternoon session. The BOJ allocates funds only to a subset of REITs and based on market 

capitalization (treatment with varying intensity), providing a cleaner identification strategy than 

that available in studies relying on differences in constituent weights across broad-based ETFs 
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(Charoenwong et al., 2021). Overall, the BOJ’s demand shock has a positive effect on share prices, 

mitigating unfavorable market conditions for capital investment and equity issuance. 

Third, using monthly data, we find that a larger allocation of the BOJ’s funds is associated 

with increased equity issuance and capital investment, particularly when individual REIT volatility 

is reduced. Because equity offerings are influenced by both market timing and the corporate life 

cycle (DeAngelo et al., 2010), our analysis controls for life-cycle effects and other time-invariant 

REIT characteristics using firm fixed effects, as well as for broader market dynamics using year 

and month fixed effects and aggregate control variables. Our results suggest that REITs time the 

market not only in terms of price levels but also with respect to return volatility when conducting 

seasoned equity offerings (SEOs), consistent with previous studies (Baker and Wurgler, 2002; 

Boudry et al., 2010; Ooi et al., 2010; Harrison et al., 2011). We find that both the first and second 

moments of the return distributions matter for SEO and investment decisions, consistent with 

predictions from the real options framework. Moreover, we find that transparent firms tend to 

allocate equity proceeds to productive investments rather than holding cash or short-term securities. 

These results also provide new insights to the literature on the BOJ’s unconventional monetary 

policy (e.g., Charoenwong et al., 2021); it smooths SEO activity by providing downside protection 

during periods when equity issuance would otherwise be constrained by negative market-wide 

returns.  

Overall, this study documents a case in which equity demand shocks affect corporate 

investment and equity issuance through price pressure and volatility reduction while maintaining 

stock market valuation and operational efficiencies. In addition, it contributes to the literature on 

unconventional central bank interventions in equity markets, representing the first study to 
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examine the effects of such interventions in the REIT market. More generally, it contributes to the 

literature on large-scale asset purchases (LSAPs) by shedding light on several key transmission 

channels: the scarcity channel (D'Amico et al., 2012; Krishnamurthy and Vissing-Jorgensen, 2011, 

2013; Hamilton, 2018), the risk-taking channel (Bauer et al., 2023), the credit channel (e.g., Peek 

and Rosengren, 2000; Gan, 2007), the risk-sharing channel (Peng and Zervou, 2022), 

announcement and portfolio rebalancing effects (Hancock and Passmore, 2011; Selgrad, 2023), a 

signaling channel (Krishnamurthy and Vissing-Jorgensen, 2011). Finally, our study contributes to 

the growing literature on the real economic effects of LSAPs (Borio and Zabai, 2016; Gambetti 

and Musso, 2020; Schenkelberg and Watzka, 2013; Weale and Wieladek, 2016).  

  The remainder of this paper is organized as follows. Section 2 describes the BOJ REIT 

purchase program, and Sections 3 and 4 analyze the effect of the BOJ's purchase on returns, SEOs, 

and capital investment. Section 5 concludes. 

 

2. The REIT Purchase Program 

2.1 The Japanese REITs 

The establishment of Japanese REITs was facilitated by the 2000 amendment to the Act 

on Investment Trusts and Investment Corporations, as outlined by Hattori and Yoshida (2022). The 

first two REITs, Nippon Building Fund and Japan Real Estate, were listed on the Tokyo Stock 

Exchange (TSE) in September 2001. Since then, the Japanese public REIT market has grown 

significantly in terms of the number of listed REITs and market capitalization. As of December 31, 

2022, there were 61 listed REITs with a total market capitalization of JPY 16 trillion, which 

constituted approximately 2% of the TOPIX market capitalization at the end of the year, raking 
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the second in market size after the US REIT market. Except for the Global Financial Crisis and 

COVID-19, the TSE-REIT Index (ex-dividends) generally exhibited an upward trend.  

Using Japanese REIT data has several advantages for the present study. First, using the 

BOJ’s purchases of individual REIT shares, we can directly identify shocks to equity demand for 

each REIT.  These shocks have both time-series and cross-sectional variations. Second, each REIT 

offers equity shares much more frequently than listed corporations, possibly because of the absence 

of SEO-related price discounts for REITs. The difference is more pronounced during the 

unconventional monetary policy than before.  

Third, unlike listed corporations, REITs explicitly associate SEOs with capital investment 

by specifying detailed investment plans for each SEO. For example, Nippon Building Fund issued 

the "Notice Concerning Issue of New Investment Units and Secondary Offering of Investment 

Units" on October 9, 2020 (Appendix A). Section 4 of this notice (Amount of Capital, Use and 

Schedule of Expenditure of Funds to be Procured) specifies that "[p]rocured funds are scheduled 

to be used to fund acquisition of specified assets which NBF contemplates acquiring as published 

today in the "Notice of Acquisition and Commencement of Lease of Domestic Assets (Acquisition 

of Shinjuku Mitsui Building and Gran Tokyo South Tower)." In turn, the acquisition announcement 

specifies the name of the assets to be acquired, the acquisition price, the seller, the contract date, 

the acquisition date, the acquisition financing, and the payment method. Thus, Japanese REITs 

typically raise equity to finance specific asset acquisition deals. For this type of equity financing, 

REIT prices do not decrease because issues stemming from asymmetric information are minimal. 

Thus, Japanese REITs provide a unique environment to test whether the equity cost of capital 

affects investments. 
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2.2 The BOJ program 

The BOJ's REIT purchase program started in October 2010 when it set up a fund and 

purchased REITs and exchange traded funds (ETFs). The BOJ states three objectives for 

purchasing risky assets. First, the BOJ aims to stimulate firms' and households' spending by 

decreasing funding costs and reducing long-term interest rates and risk premiums. Second, the 

BOJ expects investors and financial institutions to increase their portfolio allocations to risky 

assets such as stocks, REITs, and loans to ease the private sector's funding. Third, the BOJ aims to 

eliminate deflationary expectations and decrease real interest rates. The BOJ is the only central 

bank that purchases REITs.   

The BOJ increased the amount of REIT purchases in April 2013 under Quantitative and 

Qualitative Easing (QQE), in which the BOJ significantly increased the monetary base and the 

amount of unconventional asset purchases and implemented Yield Curve Control (YCC).1  Before 

QQE, the BOJ initially purchased REITs up to a limit of 50 billion JPY, which was increased later 

by 10 billion JPY in April 2012. Under QQE, the BOJ changed the limit to an annual purchase of 

30 billion JPY. Furthermore, from October 2014, the BOJ tripled the annual purchase amount to 

90 billion JPY under QQE2. During the COVID pandemic, the BOJ further doubled the limit to 

180 billion. As a result, the BOJ's REIT holdings and ownership ratio increased significantly 

during QQE2. However, the frequency of the BOJ purchase decreased considerably after the BOJ 

conducted an assessment for further effective and sustainable monetary easing at the Monetary 

 
1 More details about QQE and QQE2 are available in Hattori and Yoshida (2023b), Hattori 
(2020), and Hattori and Takahashi (2022). For more information, see 
https://www.boj.or.jp/en/announcements/release_2013/k130404a.pdf and 
https://www.boj.or.jp/en/announcements/press/koen_2013/data/ko130412a1.pdf. 

https://www.boj.or.jp/en/announcements/release_2013/k130404a.pdf
https://www.boj.or.jp/en/announcements/press/koen_2013/data/ko130412a1.pdf
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Policy Meeting on March 19, 2021. Eventually, the BOJ discontinued the REIT purchase program 

on March 19, 2024.  

The BOJ imposes several conditions for the purchase of REITs. For a REIT to be eligible 

for purchase, the BOJ purchases the REIT with an AA or higher credit rating. Specifically, 

according to "Guidelines on Eligible Collateral," the BOJ purchases the REIT issued by a firm that 

must be rated AA or higher by a recognized rating agency.2  REIT management companies tend to 

take credit ratings from R&I and JCR, the Japanese rating agencies.  

Figure 1 shows the amount of daily REIT purchases. The BOJ purchased approximately 

1.2 billion JPY of REIT shares for each operation between November 2014 and December 2019. 

Thus, there is no time-series variation in each operation amount, but there is a large variation in 

the frequency of operations, making the monthly purchase amount vary significantly. The purchase 

amount increased significantly in March 2020 and remained high during the COVID pandemic. 

However, there were virtually no purchases after the BOJ assessment in March 2021.  

 
  

 
2  Additionally, the BOJ must have traded for over 200 days with an annual trading value of JPY 
20 billion or more.  



10 
 

Figure 1 The BOJ’s REIT Purchase Amount 

 

Source: Bank of Japan 

  

2.3 Data 

Table 1 shows the descriptive statistics of the dummy variable for the BOJ's REIT 

purchases, and Table 2 shows the descriptive statistics of REIT returns. The BOJ’s purchase data 

are collected from the BOJ website, and intraday prices for individual REIT stocks listed on the 

Tokyo Stock Exchange are obtained through Bloomberg. The BOJ's purchase operations occurred 

on less than 20% of trading days between 2012 and 2014 but on more than 20% of trading days 

after QQE2. In 2020, the proportion increased to 43.9% due to the COVID-19 pandemic. However, 
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period after December 2019 includes the unusual COVD-19 pandemic period and the period of 

inaction after the March 2021 assessment. Therefore, we limit our analysis to a sample period 

between November 2014 and December 2019. 

 
Table 1 The Descriptive Statistics of the REIT Purchase Dummy Variable 

Year Obs Mean Std.dev 
2010 13 0.17  0.61  
2011 260 0.25  0.66  
2012 261 0.17  0.59  
2013 261 0.11  0.36  
2014 261 0.14  0.30  
2015 261 0.35  0.57  
2016 257 0.35  0.55  
2017 252 0.36  0.55  
2018 260 0.22  0.46  
2019 260 0.20  0.45  
2020 261 0.44  0.82  
2021 260 0.02  0.15  
2022 260 0.01  0.13  
2023 260 0.00  0.00  

This table shows the number of observations (trading days) and the mean and standard deviation 
of the dummy variable for REIT purchases between 2010 and 2023. The mean value represents 
the empirical probability of the BOJ's REIT purchase for each year. The daily data are obtained 
from the BOJ’s website.   
 
 
Table 2 Descriptive Statistics of REIT Returns 

  Obs. Mean Std.dev. Min. Max. 

Daily (15:00 previous day–15:00)  3,192 0.0226  1.1670  -18.5076  13.7517  

Overnight and morning (15:00 
previous day–11:30) 3,192 -0.0007  0.9697  -14.8954  14.4729  

Lunchtime (11:30–12:30) 3,193 -0.0042  0.2660  -2.8785  3.0609  

Afternoon (12:30–15:00) 3,193 0.0279  0.6638  -8.0467  6.1989  

This table shows the descriptive statistics of pooled REIT returns between 2010 and 2023. Intraday 
REIT price data are obtained from Bloomberg. 
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2.4 Estimating Purchase Rule 

The BOJ does not make advance notice regarding the date and amount of its REIT 

purchase, unlike Japanese government bond (JGB) auctions (Hattori, 2020; Hattori and Takahashi, 

2022). Instead, the BOJ publicly discloses the ex-post aggregate amount of REIT purchases. 

However, the BOJ does not disclose its purchase amount for each REIT or the specific time of 

purchase. Thus, we estimate the BOJ's purchase rule using a linear probability model by following 

Hattori and Yoshida (2022). We divide each trading day into five subperiods: the overnight period 

(from 15:00 on the previous trading day to 09:00), the morning market (from 09:00 to 11:30), the 

combined overnight and morning period (from 15:00 on the previous trading day to 11:30), the 

lunchtime (from 11:30 to 12:30), and the afternoon market (from 12:30 to 15:00). For each 

subperiod 𝑘𝑘, we estimate: 

 

𝕀𝕀𝑡𝑡 = 𝛼𝛼1𝑘𝑘 + � 𝛽𝛽1
𝑘𝑘,𝑑𝑑 𝕣𝕣𝑡𝑡

𝑘𝑘,𝑑𝑑

𝑑𝑑={1,…,5,7,…,10}

+ 𝜀𝜀𝑡𝑡𝑘𝑘,                                              (1) 

 

where 𝕀𝕀𝑡𝑡 denotes a dummy variable for a REIT purchase on date 𝑡𝑡, and 𝕣𝕣𝑡𝑡
𝑘𝑘,𝑑𝑑 denotes a dummy 

variable for decile-group 𝑑𝑑 of a subperiod-𝑘𝑘 REIT index return on date 𝑡𝑡. We use the sixth-decile 

group as the reference group. Using the TSE-REIT Index obtained from Bloomberg, we compute 

REIT returns from November, 2014, to December, 2019.  

 Figure 2 shows the predicted purchase probabilities for the return decile groups based on 

Eq. (1) for the combined overnight and morning periods.3 The results demonstrate an apparent 

 
3 The results for other subperiods are available upon request. The results are almost identical to 
those in Hattori and Yoshida (2022).  
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contingency of REIT purchases on the cumulative overnight and morning returns. The purchase 

probability is approximately 0.7 when the cumulative return is in the first decile. The probability 

monotonically and almost linearly decreases to 0.00 for the sixth return decile group. The purchase 

probability is consistently about zero, with minimal standard errors from the sixth to tenth decile 

groups. The decile groups 1-5 roughly correspond to negative returns, whereas groups 6-10 

roughly correspond to positive returns.  

 We have revealed a clearer decision rule of the BOJ than the one reported by Hattori and 

Yoshida (2022) by using the cumulative return for the overnight and morning periods instead of 

separately examining each period. In Appendix D, we provide an additional analysis of the BOJ’s 

purchase rule by examining the four combinations of the signs of returns for the overnight, morning, 

and cumulative overnight-morning periods. The analysis confirms that only the sign of a 

cumulative overnight-morning return matters, not the sign of overnight or morning returns in 

isolation. The BOJ intervenes in the market countercyclically only for the negative return range. 

Furthermore, because the amount of each intervention is almost constant, the expected amount of 

purchase is driven by the probability of purchase. Thus, the BOJ’s expected amount of purchase 

looks like a put option payoff function. Thus, Figure 2 is an explicit representation of the central 

bank put, which is often discussed as an abstract concept.  
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Figure 2 The BOJ Purchase Probability by Return Decile Groups 

 
This figure depicts the predicted probability of the Bank of Japan's REIT purchase corresponding to 10 decile 
groups of cumulative REIT index returns during the overnight and morning periods. The first decile represents 
the lowest (negative) return, whereas the tenth decile represents the highest return. The linear probability model 
is specified in Eq. (1). The sample period is November 2014, to December 2019. The 95% confidence intervals 
are based on Newey and West's (1987) standard errors. 
  
 
 
3. The Effect on Returns and Volatility 

3.1 Returns 

We identify the effect of BOJ REIT purchases on returns by exploiting the program's 

eligibility rule: only REITs rated AA or above qualify for purchases, which are then allocated 

proportionally to market capitalization. This allocation rule creates a natural comparison between 

eligible REITs (which receive demand shocks proportional to their size) and ineligible REITs 

(which receive no BOJ purchases).4 Our identification strategy parallels recent studies of the BOJ's 

 
4 About 40-60% of J-REIT was targeted by the BOJ in our sample for the regression (see 
Appendix for the detail). 
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ETF programs (Charoenwong et al., 2021; Harada and Okimoto, 2022; Hattori and Yoshida, 

2023a; Katagiri et al., 2025), but offers a more direct source of variation. Whereas those studies 

rely on component stock weights across broad-based equity indexes (TOPIX and Nikkei 225), our 

setting provides a sharp allocation variation. This generates cleaner identification of demand shock 

effects with less confounding from index rebalancing or correlated fundamentals. 

However, a simple regression of daily returns on the BOJ purchase dummy is subject to 

an endogeneity issue because of our finding in the previous section that the BOJ's purchase is 

contingent on a negative cumulative overnight and morning REIT return. We address this 

endogeneity issue by using lunchtime and afternoon returns based on our finding that the BOJ 

decides to purchase REITs after the morning market closes. Furthermore, Hattori and Yoshida 

(2023a) find that the BOJ's similar ETF program increases trades only at the opening of the 

afternoon market (12:30). Because lunchtime orders are cleared at the beginning of the afternoon 

session, we primarily focus on lunchtime returns (11:30-12:30). However, we also estimate the 

effect on afternoon returns (12:30-15:00) to capture continued price adjustments.  

We run a panel regression for REIT 𝑖𝑖 percentage return 𝑟𝑟𝑖𝑖𝑖𝑖𝑘𝑘 on the BOJ allocation weight 

𝑤𝑤𝑖𝑖𝑖𝑖  and the BOJ REIT purchase amount (in trillion yen) 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝ℎ𝑎𝑎𝑎𝑎𝑎𝑎𝑡𝑡  for subperiod 𝑘𝑘 =

{𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙ℎ𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 (11: 30 to 12: 30),𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 (12: 30 to 15: 00)}  on date 𝑡𝑡  between November 

2014 and December 2019: 

 

 𝑟𝑟𝑖𝑖𝑖𝑖𝑘𝑘 = 𝛼𝛼2𝑘𝑘 + 𝛽𝛽2𝑘𝑘𝑤𝑤𝑖𝑖𝑖𝑖 + 𝛾𝛾2𝑘𝑘𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝ℎ𝑎𝑎𝑎𝑎𝑎𝑎𝑡𝑡 + 𝛿𝛿2𝑘𝑘𝑤𝑤𝑖𝑖𝑖𝑖 × 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝ℎ𝑎𝑎𝑎𝑎𝑎𝑎𝑡𝑡 + 𝜂𝜂𝑖𝑖 + 𝜏𝜏𝑣𝑣 + 𝜀𝜀𝑖𝑖𝑖𝑖,             (2) 

 

where 𝑤𝑤𝑖𝑖𝑖𝑖 denotes the allocation weight that equals zero for non-eligible REITs and equals REIT 
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𝑖𝑖's share of total market capitalization among all targeted REITs, 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝ℎ𝑎𝑎𝑎𝑎𝑎𝑎𝑡𝑡 denotes the amount 

of the BOJ's purchase in trillion JPY on date 𝑡𝑡 , 𝜂𝜂𝑖𝑖  denotes REIT fixed effects capturing time-

invariant heterogeneity in risk, liquidity, and other characteristics, 𝜏𝜏𝑣𝑣 denotes year and month fixed 

effects, and 𝜀𝜀𝑖𝑖𝑖𝑖  denotes the error term. The interaction term 𝑤𝑤𝑖𝑖𝑖𝑖 × 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝ℎ𝑎𝑎𝑎𝑎𝑎𝑎𝑡𝑡  represents the 

allocation of the BOJ fund. 

 Table 3 shows the estimation result. Columns (1) and (2) show the results when the 

dependent variable is the lunchtime return. The coefficients on 𝑤𝑤 × 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝ℎ𝑎𝑎𝑎𝑎𝑎𝑎 are positive and 

statistically significant at least at the 5% level, with or without time fixed effects. Thus, after 

controlling for the unconditional mean return differences by REITs and low-frequency time trends, 

a 100 million JPY allocation to a REIT (1% of a one-trillion JPY purchase) increases the lunchtime 

return for a targeted REIT by 0.06073 percentage points. Columns (3) and (4) show even a larger 

and statistically more significant effect on afternoon returns. The estimated coefficients suggest 

that a 100 million JPY allocation to a REIT further increases the afternoon return by 0.1746 

percentage points for a targeted REIT. This suggests that the BOJ's REIT purchase increases REIT 

prices after the REIT market experiences negative overnight and morning returns.  
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Table 3 Returns and BOJ's fund allocation  

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

  Lunchtime returns Afternoon returns 
w 0.00364 0.00354 0.00602 0.00672 
  (0.00322) (0.00361) (0.00912) (0.00874) 
BOJ purchase 0.0351 0.0279 0.0226 0.00519 
  (0.0417) (0.0426) (0.0860) (0.0868) 
w× BOJ purchase 6.076** 6.069** 17.41*** 17.72*** 
  (2.425) (2.422) (4.502) (4.515) 
          
Fixed effects (firm) Yes Yes Yes Yes 
Fixed effects (Year, month) No Yes No Yes 
Observations 70,585 70,585 70,585 70,585 
R-squared 0.004 0.007 0.004 0.008 

This table shows the results of the panel regressions for lunchtime returns and afternoon returns (Eq. (2)). The 
data is from November 2014 to December 2019. Robust standard errors are shown in parentheses. 

 
 

3.2 Volatility 

One implication of the positive effect on returns for targeted REITs is that the large 

negative return until the morning market close will be mitigated by the end of the afternoon market. 

In other words, intraday and daily volatility can be reduced by the BOJ purchase. We define 

volatility for date t, 𝑣𝑣𝑣𝑣𝑣𝑣𝑖𝑖𝑖𝑖𝑘𝑘 ≡ (𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑡𝑡 − 𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑡𝑡)2  for 𝑘𝑘 = {𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖}   and 

𝑣𝑣𝑣𝑣𝑣𝑣𝑖𝑖𝑖𝑖𝑘𝑘 ≡ (𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑡𝑡 − 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑡𝑡−1)2  for 𝑘𝑘 = {𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑} . We estimate the following 

model: 

 

𝑣𝑣𝑣𝑣𝑣𝑣𝑖𝑖𝑖𝑖𝑘𝑘 = 𝛼𝛼3𝑘𝑘 + 𝛽𝛽3𝑘𝑘𝑤𝑤𝑖𝑖𝑖𝑖 + 𝛾𝛾3𝑘𝑘𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝ℎ𝑎𝑎𝑎𝑎𝑎𝑎𝑡𝑡 + 𝛿𝛿3𝑘𝑘𝑤𝑤𝑖𝑖𝑖𝑖 × 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝ℎ𝑎𝑎𝑎𝑎𝑎𝑎𝑡𝑡 + 𝜂𝜂𝑖𝑖 + 𝜏𝜏𝑣𝑣 + 𝜀𝜀𝑖𝑖𝑖𝑖,             (3) 

 

where the interaction term 𝑤𝑤𝑖𝑖𝑖𝑖 × 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝ℎ𝑎𝑎𝑎𝑎𝑎𝑎𝑡𝑡 represents the allocation of the BOJ fund.  

Table 4 shows the estimation results. The coefficient 𝛽𝛽3𝑘𝑘 for BOJ purchase is positive and 
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statistically significant at the 1% level for both intraday and daily volatilities. In particular, the 

daily volatility is almost twice as large as intraday volatility on the day of the BOJ purchase, 

suggesting a return autocorrelation (continued price declines) for the overnight and intraday 

periods. This result also confirms the countercyclical nature of the BOJ purchase. The coefficient 

𝛿𝛿3𝑘𝑘 on the allocation of BOJ fund is negative and statistically significant at the 1% level for intraday 

volatility. Thus, the BOJ’s price pressure mitigates the increased volatility during the trading day. 

However, the coefficient is smaller in magnitude and only marginally significant for daily volatility 

although the sign is still negative. Overnight volatility dynamics seem to be more heterogeneous 

across REITs.  

 

Table 4 Volatility and BOJ's fund allocation  

Dependent Variable: Volatility (1) (2) (3) (4) 

  Intraday Daily 
          
w 0.00134 0.00001  0.000577 -0.000840 
  (0.00228) (0.000571) (0.00262) (0.000717) 
BOJ purchase 0.0206*** 0.0142*** 0.0402*** 0.0336*** 
  (0.00305) (0.00262) (0.00328) (0.00286) 
w× BOJ purchase -0.462*** -0.483*** -0.156 -0.184* 
  (0.105) (0.0964) (0.103) (0.101) 
          
Fixed effects (firm) Yes Yes Yes Yes 
Fixed effects (Year, month) No Yes No Yes 
Observations 70,585  70,585  56,540  56,540  
R-squared 0.015 0.066 0.018 0.061 

This table shows the results of the panel regressions for intraday and overnight volatility (Eq. (3)). The data is 
from November 2014 to December 2019. Robust standard errors are shown in parentheses. 
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4. Effects on SEOs and Capital Investment 

REITs time the market in making seasoned equity offerings frequently. Most SEOs are directly 

linked to specific capital investment plans such as property acquisitions (Appendix A for an 

example). We use this feature to study the effect of the BOJ’s purchase on seasoned equity offerings 

and capital investment.  

4.1 General Characteristics of REIT SEOs 

We test whether the targeted REITs issue a larger amount of equity shares (investment units) to 

finance capital investment in response to the BOJ's REIT purchase. The BOJ's potential impact on 

SEOs and capital investment is due to its impact on REIT's cost of capital. We construct monthly 

data on the amount of public offering for REIT 𝑖𝑖 in month 𝑡𝑡 (𝑃𝑃𝑃𝑃𝑖𝑖𝑖𝑖 ) and the amount of capital 

investment associated with this SEO (𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝑖𝑖𝑖𝑖 ), using the information on each REIT's website. 

As we explain in Section 2 and Appendix A, there is usually a direct relationship between a REIT's 

SEO and capital investment, typically property purchase. At the same time, there is a certain degree 

of divergence because property purchases are usually leveraged with debt financing, and thus, the 

investment amount is greater than the associated equity amount. Alternatively, part of equity can 

be used for non-investment purposes such as debt repayment.  

Figure 3 shows the scatter plot of the capital investment amount against the associated 

public equity offering amount. There is a strong positive relationship between these two variables, 

but the correlation is imperfect because of the abovementioned reasons. Observations can be above 

the 45-degree line due to leverage and below the line due to non-investment uses. 
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Figure 3 Capital Investment and the Associated Public Equity Offering 

 
This figure shows the scatter plot of the capital investment amount against the associated public equity offering 
amount between November 2014 and December 2019. The solid line is a 45-degree line.  
 

Figure 4 shows the amount of REIT SEOs and the REIT price index between April 2003 

and December 2019. The REIT index, which is inversely related to the cost of capital, is positively 

correlated with SEO amounts. Because the funds from SEOs are mainly used for capital investment, 

this positive correlation between the REIT index and SEOs suggests that Tobin's Q—the ratio of 

the market value of capital to its replacement cost—explains business investment. In other words, 

REITs tend to issue equity to acquire real assets when the cost of equity capital becomes lower 

than the expected rate of return to real assets.  
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Figure 4 Seasoned Equity Public Offerings (PO) and REIT Index 

 
This figure depicts the amount of REIT public equity offerings (blue bars) and the Tokyo Stock Exchange REIT 
Index (the orange line on the right axis) between April 2003 and December 2019.  
 

Because the BOJ REIT purchase program mitigates an increase in the cost of equity 

capital, it would support equity-financed capital investment. However, a challenge in estimating 

this effect is that the BOJ purchases REIT shares exactly when share prices drop and equity-

financed capital investment tends to be less active. Unlike our return analysis, we cannot use post-

morning responses because REITs will not change the SEO schedule within a day. Thus, we use 

cross-sectional variations in the impact of the BOJ purchase.  

4.2 The Effect on SEOs and Capital Investment 

To test whether the BOJ REIT purchase affects REIT SEOs and capital investment, we 

focus on the allocation of the BOJ fund to each REIT 𝑖𝑖, as calculated by the product of weight 𝑤𝑤𝑖𝑖𝑖𝑖 

for REIT 𝑖𝑖 and the BOJ purchase amount 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝ℎ𝑎𝑎𝑎𝑎𝑎𝑎𝑡𝑡. We first run the following panel regression 
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for REIT 𝑖𝑖 during month 𝑡𝑡 with two-way fixed effects: 

 

𝑦𝑦𝑖𝑖𝑖𝑖 = 𝛼𝛼4 + 𝛽𝛽4𝑤𝑤𝑖𝑖𝑖𝑖 + 𝛾𝛾4𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝ℎ𝑎𝑎𝑎𝑎𝑎𝑎𝑡𝑡 + 𝛿𝛿4𝑤𝑤𝑖𝑖𝑖𝑖 × 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝ℎ𝑎𝑎𝑎𝑎𝑎𝑎𝑡𝑡 + 𝜂𝜂𝑖𝑖 + 𝜏𝜏𝑦𝑦 + 𝜇𝜇𝑚𝑚 + 𝜀𝜀𝑖𝑖𝑖𝑖,         (4) 

 

where the outcome variable 𝑦𝑦𝑖𝑖𝑖𝑖 equals the amount of  𝑆𝑆𝑆𝑆𝑆𝑆𝑖𝑖𝑖𝑖 for the equity issuance regression and 

the amount of capital investment 𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝑡𝑡𝑖𝑖𝑖𝑖 for an investment regression.5  We focus on coefficient 

𝛿𝛿4 for the interaction term 𝑤𝑤𝑖𝑖𝑖𝑖 × 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝ℎ𝑎𝑎𝑎𝑎𝑎𝑎𝑡𝑡, which represents the increase in SEO or investment 

in response to the allocated amount of the BOJ’s purchase.  

Furthermore, we test whether the effect of BOJ allocation is larger if a REIT’s relative 

volatility is reduced more significantly. As demonstrated in Section 3, the BOJ’s purchase reduces 

the volatility of the targeted REITs. If a REIT chooses the optimal timing for equity financing and 

capital investment, reduced volatility associated with the BOJ’s purchase will reduce the value of 

the option to wait and promote equity financing and capital investment.  

 

𝑦𝑦𝑖𝑖𝑖𝑖 = 𝛼𝛼5 + 𝛽𝛽5𝑤𝑤𝑖𝑖𝑖𝑖 + 𝛾𝛾5𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝ℎ𝑎𝑎𝑎𝑎𝑎𝑎𝑡𝑡 + 𝛿𝛿5𝑤𝑤𝑖𝑖𝑖𝑖 × 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝ℎ𝑎𝑎𝑎𝑎𝑎𝑎𝑡𝑡

+ 𝜃𝜃5𝑤𝑤𝑖𝑖𝑖𝑖 × 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝ℎ𝑎𝑎𝑎𝑎𝑎𝑎𝑡𝑡 × 𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑖𝑖𝑖𝑖 + 𝜁𝜁5𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑡𝑡 + 𝜉𝜉5𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑖𝑖𝑖𝑖 + 𝜂𝜂𝑖𝑖

+ 𝜏𝜏𝑦𝑦 + 𝜇𝜇𝑚𝑚 + 𝜀𝜀𝑖𝑖𝑖𝑖,        (5) 

 

where 𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑡𝑡 denotes the aggregate REIT index volatility for month 𝑡𝑡 based on daily returns 

for 20 trading days until the end of each month. Idiosyncratic volatility 𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑙𝑙𝑖𝑖𝑖𝑖 denotes 

 
5 In the main specification, we do not include year-month fixed effects to estimate coefficient 𝛾𝛾5 
for monthly aggregate 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝ℎ𝑎𝑎𝑎𝑎𝑎𝑎𝑡𝑡. The use of year-month fixed effects does not significantly 
alter the result.  
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the difference between REIT 𝑖𝑖′𝑠𝑠 individual volatility in month 𝑡𝑡 and the REIT index volatility in 

the same month. If the estimated value of 𝜃𝜃5 for the triple interaction is negative, the effect of BOJ 

fund allocation 𝑤𝑤𝑖𝑖𝑖𝑖 × 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝ℎ𝑎𝑎𝑎𝑎𝑎𝑎𝑡𝑡 is more pronounced for a REIT whose idiosyncratic volatility is 

reduced more significantly. In this case, both the first and second moments of targeted REITs affect 

their investment and equity financing decisions. With this specification, coefficient 𝛿𝛿5  for 

𝑤𝑤𝑖𝑖𝑖𝑖 × 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝ℎ𝑎𝑎𝑎𝑎𝑎𝑎𝑡𝑡 represents the estimated effect for the case of zero idiosyncratic volatility; that 

is, individual REIT volatility coincides with the aggregate REIT index volatility.  

Table 5 shows the estimation results for SEOs. Based on Eq. (4), the estimated coefficient 

of interest 𝛿𝛿4 for BOJ purchase × 𝑤𝑤 is positive and statistically significant at the 10% level, with 

or without fixed effects (columns (1) and (2)). These results show that a REIT with a larger 

allocation of the BOJ fund tends to issue a larger amount of equity. However, coefficient 𝛾𝛾4 for 

𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝ℎ𝑎𝑎𝑎𝑎𝑎𝑎𝑡𝑡 is not statistically significant but is slightly negative. This coefficient, which represents 

the effect for non-targeted REITs, reflects both the BOJ's countercyclical rule to purchase REIT 

shares in the downturn and the insufficient price pressure for non-targeted REITs to justify SEOs.  

When volatility is included in Eq. (5) (columns (3) and (4)), the positive coefficient 𝛿𝛿5 

becomes statistically significant at the 5% level. This coefficient corresponds to the effect of the 

BOJ fund allocation on SEOs for a REIT with zero idiosyncratic volatility; that is, when individual 

volatility is reduced to the same level as the aggregate REIT index volatility. Furthermore, 

coefficient 𝜃𝜃5 for the triple interaction, BOJ purchase× 𝑤𝑤 ×Idiosyncratic volatility, is negative at 

least at the 10% level. This coefficient suggests that the effect of a BOJ purchase on a REIT’s SEO 

is larger when the purchase reduces this REIT’s idiosyncratic volatility more significantly, even 

after controlling REIT fixed effects and the market-wide dynamics. Overall, these results indicate 
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that the BOJ purchase promotes SEO and capital investment by targeted REITs with positive 

allocation weights, as intended by the BOJ.  

 
 
Table 5 Seasoned equity offerings and BOJ's fund allocation  

Dependent Variable: Equity Offerings (1) (2) (3) (4) 
          
BOJ purchase × w 2.166* 2.495* 4.697** 4.528** 
  (1.272) (1.286) (1.848) (1.812) 
BOJ purchase × w × Idiosyncratic 
volatility     -740.0** -611.7* 

      (347.0) (351.3) 
BOJ purchase  -0.018 -0.0322 -0.035 -0.02 
  (0.0294) (0.0303) (0.0335) (0.0319) 
 w -10.27 -42.45 -7.83 -32.87 
  (9.346) (36.31) (8.495) (34.33) 
Aggregate volatility      23.36 -38.27 
      (21.69) (32.98) 
Idiosyncratic volatility     308.6*** 286.8*** 
      (65.85) (70.03) 
          
Fixed effects (firm) No Yes No Yes 
Fixed effects (year, month) No Yes No Yes 
Observations 2,480 2,480 2,480 2,480 
R-squared 0.002 0.045 0.032 0.068 

 
This table shows the results of the monthly panel regression for seasoned equity offerings based on the estimation 
Eq (4) (columns 1 and 2) and Eq (5) (columns 3 and 4). The BOJ purchase is the monthly purchase amount, 𝑤𝑤 
is the allocation weight for REIT i, aggregate and idiosyncratic volatilities are measured over 20 business days 
until the end of each month. The sample period is from November 2014 to December 2019. Standard errors, 
clustered by REIT tickers, are shown in parentheses.  
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Table 6 shows the estimation results for the investment equation. The results are consistent 

with those for SEOs. The estimated coefficient of interest 𝛿𝛿4 for BOJ purchase × 𝑤𝑤 is positive and 

statistically significant at the 10% level when fixed effects are controlled for (column (2)). A REIT 

with a larger allocation of the BOJ fund tends to make a larger capital investment. Coefficient 𝛾𝛾4 

for 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝ℎ𝑎𝑎𝑎𝑎𝑎𝑎𝑡𝑡  is statistically insignificant and negative, again, suggesting that the BOJ's price 

pressure is insufficient for non-targeted REITs to overturn the market-wide downturn and justify 

capital investment.  

When volatility is included (columns (3) and (4)), the positive coefficient 𝛿𝛿5 becomes 

statistically significant at the 5% level. Thus, for the REIT whose individual volatility is reduced 

to the same level as the aggregate REIT index volatility, the BOJ’s price pressure has a significantly 

larger effect on capital investment. Furthermore, coefficient 𝜃𝜃5  for the triple interaction, BOJ 

purchase× 𝑤𝑤 ×Idiosyncratic volatility, is negative, suggesting that the investment reaction is 

generally larger when volatility is reduced more. Overall, these results indicate that the BOJ 

purchase promotes SEOs and capital investment for targeted REITs, as intended by the BOJ.  
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Table 6 Capital investment and BOJ's fund allocation 

Dependent Variable: Investment (1) (2) (3) (4) 
          
  
BOJ purchase ×w 

  
2.957 

  
3.369* 

  
5.929** 

  
5.658**  

  (1.819) (1.857) (2.422) (2.334)  
BOJ purchase×w×Idiosyncratic 
volatility     -863.5* -682.7  

      (441.5) (465.6)  

BOJ purchase  -0.0419 -0.0455 -0.0677 -0.0339  

  (0.0535) (0.0530) (0.0588) (0.0545)  
w -15.41 -43.94 -12.48 -32.46  

  (14.64) (44.60) (13.66) (43.22)  

Aggregate volatility      46.43 -23.67  

      (31.51) (51.03)  

Idiosyncratic volatility     378.3*** 356.7***  

      (93.08) (109.9)  

           

Fixed effects (firm) No Yes Yes No  

Fixed effects (year, month) No Yes No Yes  

Observations 2,480 2,480 2,480 2,480  

R-squared 0.001 0.048 0.023 0.065  
 

This table shows the results of the monthly panel regression for capital investment based on the estimation Eq 
(4) (columns 1 and 2) and Eq (5) (columns 3 and 4). The BOJ purchase is the monthly purchase amount, 𝑤𝑤 is 
the allocation weight for REIT i, aggregate and idiosyncratic volatilities are measured over 20 business days 
until the end of each month. The sample period is from November 2014 to December 2019. Standard errors, 
clustered by REIT tickers, are shown in parentheses.  
 

4.3 The Effect on REIT performance 

 

An important question is whether REIT SEOs are associated with better or worse firm 

performances in Japan. We use two REIT performance measures, a Price-to-Earnings Ratio (P/E 

Ratio) and Earnings Before Interest, Tax, Depreciation and Amortization (EBITDA), from semi-

annual earnings reports obtained through S&P Capital IQ and Bloomberg. We construct a semi-

annual balanced panel of SEO amounts from 2014 to 2019 and regress these performance measures 
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on lagged SEO amounts normalized by total asset.  

 

𝑦𝑦𝑖𝑖𝑖𝑖 = 𝛼𝛼6 + �𝛽𝛽6𝑘𝑘 (𝑆𝑆𝑆𝑆𝑆𝑆/𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴)𝑖𝑖,(𝑡𝑡−k)

𝐾𝐾

𝑘𝑘=1

+ 𝜂𝜂𝑖𝑖 + 𝜀𝜀𝑖𝑖𝑖𝑖,        (6) 

 

where 𝑦𝑦𝑖𝑖𝑖𝑖  denotes either EBITDA/Asset or P/E Ratio for REIT 𝑖𝑖  in period 𝑡𝑡 , (𝑆𝑆𝑆𝑆𝑆𝑆/𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴)𝑖𝑖𝑖𝑖 

denotes the SEO amount normalized by total asset, and 𝐾𝐾 = {1,2,3} denotes the number of lags.  

Table 7 presents estimation results for EBITDA scaled by total assets. Point estimates are 

consistently positive and statistically significant in specifications without firm fixed effects. These 

positive coefficients likely reflect cross-sectional heterogeneity that more profitable REITs tend to 

issue equity more frequently. Consistent with this interpretation, when firm fixed effects are 

included to control for time-invariant REIT characteristics, coefficients diminish in magnitude and 

lose statistical significance. Critically, however, the coefficients are never significantly negative, 

suggesting that SEOs do not lead to operational deterioration. 
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Table 7 Seasoned Equity Offerings and EBITDA 

  (1) (2) (3) (4) (5) (6) 
VARIABLES EBITDA/Asset 
              
SEO/Asset             
  (1-period lag) 0.0186*** 0.0161** 0.0160** 0.00308 0.000779 0.00307 

 (0.00657) (0.00703) (0.00759) (0.00416) (0.00307) (0.00342) 
  (2-period lag)   0.0109** 0.0122**   -0.00357* -2.18e-05 

   (0.00487) (0.00592)   (0.00176) (0.00198) 
  (3-period lag)     0.0146**     0.00307 

     (0.00563)     (0.00240) 
Constant 0.0215*** 0.0213*** 0.0211*** 0.0217*** 0.0218*** 0.0217*** 
  (0.000203) (0.000223) (0.000235) (7.09e-05) (4.97e-05) (0.000110) 
Fixed Effects No No No Yes Yes Yes 
(firm)             
Observations 260 231 202 260 231 202 
R-squared 0.053 0.056 0.110 0.887 0.891 0.904 

This table reports semi-annual panel regression estimates of Equation (6) with EBITDA scaled by total assets as 
the dependent variable. SEO denotes the amount of seasoned equity offerings. Standard errors clustered by REIT 
are shown in parentheses.  

 

Table 8 corroborates this finding using the price-to-earnings (P/E) ratio as an alternative 

valuation measure. Estimated coefficients for SEOs are positive and statistically significant when 

all three lags are included (Column 3), but become statistically indistinguishable from zero once 

firm fixed effects absorb time-invariant heterogeneity. We find no evidence of value destruction 

following SEOs. This null result stands in contrast to concerns about SEO-related 

underperformance in the U.S. REIT literature (Ghosh et al., 2000).  
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Table 8 Seasoned Equity Offerings and P/E Ratio 

  (1) (2) (3) (4) (5) (6) 
VARIABLES PER 
              
SEO/Asset             
  (1-period lag) 6.687 7.737 8.361* -2.030 -1.034 -0.916 

 (4.025) (5.270) (4.111) (1.506) (1.981) (2.504) 
  (2-period lag)   6.855 6.836   -2.553 -2.046 

   (4.501) (5.593)   (1.719) (2.203) 
  (3-period lag)     6.905*     -0.723 
      (3.724)     (2.053) 
Constant 5.535*** 5.449*** 5.381*** 5.681*** 5.739*** 5.774*** 
  (0.159) (0.162) (0.177) (0.0252) (0.0503) (0.0773) 
Fixed Effects No No No Yes Yes Yes 
(firm)             
Observations 259 230 201 259 230 201 
R-squared 0.042 0.095 0.158 0.645 0.668 0.670 

This table reports semi-annual panel regression estimates of Equation (6) with the price-to-earnings ratio as the 
dependent variable. SEO/Asset denotes seasoned equity offerings scaled by total assets. Standard errors clustered 
by REIT are shown in parentheses. 

 

These null results carry substantial economic significance. They indicate that when 

Japanese REIT SEOs are driven by reductions in the cost of equity capital, they do not generate 

the efficiency costs documented in other price pressure contexts (e.g., Dittmar et al., 2020). This 

absence of value destruction reflects the unique institutional features of Japanese REITs, including 

minimal information asymmetries due to transparent asset holdings, limited tax distortions from 

pass-through status, and regulatory constraints that reduce agency conflicts. These characteristics 

enable REITs to respond efficiently to cost-of-capital shocks, making them suited as targets for the 

BOJ's counter-cyclical interventions aimed at smoothing capital costs and stabilizing investment 

cycles. 
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5. Conclusion 

This study demonstrates that real estate investment trusts (REITs), operating with minimal 

tax distortions and information asymmetries, actively issue equity to finance productive capital 

investment in response to positive stock demand shocks. We exploit a unique setting in which the 

Bank of Japan generates identifiable counter-cyclical demand shocks through direct REIT share 

purchases on the Tokyo Stock Exchange. Our findings establish three key results. First, BOJ 

purchases create measurable price pressure, mitigating negative returns and reducing volatility for 

targeted REITs. Second, greater BOJ allocations are associated with increased seasoned equity 

offerings and capital investment, particularly when idiosyncratic volatility declines. Third, these 

SEOs do not result in value destruction or operating underperformance. 

These results have important implications. They suggest that when firms operate with 

transparent information environments and minimal agency conflicts, equity demand shocks 

translate efficiently into productive investment without value destruction. For monetary policy, our 

findings indicate that central bank equity market interventions can affect real economic activity by 

reducing the cost of equity capital, lowering return volatility, and smoothing investment cycles. 

The absence of efficiency costs suggests that targeted interventions in transparent sectors can 

stabilize investment without generating misallocation concerns. This study demonstrates that when 

capital market frictions are minimized, equity demand shocks can efficiently translate into 

productive investment, supporting the neoclassical prediction that investment responds to cost-of-

capital signals when imperfections are reduced. 
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Appendix A: Example Announcements of REIT Equity Finance and Asset Acquisitions   

Nippon Building Fund Inc., Notice Concerning Issue of New Investment Units and Secondary 
Offering of Investment Units, October 9, 2020. Available at https://www.nbf-
m.com/nbf_e/ir/index.html?cate=1&year=2020.   
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Nippon Building Fund Inc., Notice of Acquisition and Commencement of Lease of Domestic 
Assets (Acquisition of Shinjuku Mitsui Building and Gran Tokyo South Tower), October 9, 2020 
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Appendix B: Additional Figures 

Figure B1 REIT Investor Types 

 

Source: Japan Exchange Group 

Note: Figure B1 shows the time series of proportion of each investor type in the number of 

corporate common shares. An important characteristic of the Japanese REIT market is that 

domestic individuals primarily own Japanese REITs. As the figure indicates, the proporrtions are 

relatively stable. For example, in 2023, the share of foreign investors is 26.5% for REITs compared 

to 30.4% for common shares. Trust banks own the largest share of REIT investment units (42.3%), 

most of which are for investment and annuity trust accounts (33.8%), although the share of direct 

individual ownership is small (9.2%). The sum of trusts and direct individual holdings accounts 

for 43.6% of REITs as compared to 27.4% for common shares. Thus, REIT share prices affect 

individual wealth more directly than stocks. 
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Figure B1 Number and Market Capitalization of REITs 

 

Source: Bloomberg 

Figure B2 TOPIX and REIT price returns 
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 Source: Bloomberg 

 

Figure B3 The number of AA credit ratings of REIT 

 
This figure depicts the number of REITs that are rated AA or above.  
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Figure B4 The ratio of the number of REITs purchased by the BOJ 

 
This figure shows the ratio of the number of REITs purchased by the BOJ to the total number of REITs. We 
restrict our sample to 62 J-REIT to obtain the balanced panel.   
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Appendix C: BOJ Purchase Probability between March 2021 and December 2022 

Figure C1  BOJ Purchase Probability by Return Decile Groups after 2020 

 
This figure depicts the predicted probability of the Bank of Japan's REIT purchase corresponding to 10 decile 
groups of cumulative REIT index returns during the overnight and morning periods. The first decile represents 
the lowest (negative) return, whereas the tenth decile represents the highest return. The linear probability model 
is specified in Eq. (1). The sample period is March 1, 2021, to December 31, 2022. The 95% confidence intervals 
are based on Newey and West's (1987) standard errors. 
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Appendix D: Additional Analysis of the BOJ’s Purchase Rule 

We further analyze the sign of combined (cumulative) returns during the overnight and 

morning periods. In particular, we pay particular attention to cases when an overnight return and 

the subsequent morning return have the opposite signs. Similar to the results for the BOJ's ETF 

purchases (Hattori and Yoshida, 2023a), we hypothesize that the REIT purchases also depend on 

cumulative overnight and morning returns instead of overnight returns or morning returns 

separately. We estimate the mean purchase frequency 𝛼𝛼𝑖𝑖  from the estimation equation for 

subsample 𝑖𝑖 with different combinations of overnight and morning returns as follows:  

 

𝕀𝕀𝑡𝑡𝑖𝑖 = 𝛼𝛼2𝑖𝑖 + 𝜀𝜀2,𝑡𝑡
𝑖𝑖 .                                                                       (2) 

 

We consider four subsamples: (1) the cumulative return is positive, but the overnight return is 

negative; (2) the cumulative return is positive, but the morning return is negative; (3) the 

cumulative return is negative, but the overnight return is positive, and (4) the cumulative return is 

negative but the morning return is positive.   

Table D1 presents the result. In columns (1) and (2), the purchase frequency is zero 

regardless of return combinations. In other words, the BOJ does not purchase REITs as long as the 

overnight-to-morning cumulative return is positive, even if either an overnight return or a morning 

return is negative. In contrast, when an overnight-to-morning cumulative return is negative 

(columns (3) and (4)), the BOJ's purchase frequency is significantly different from zero, even if 

either an overnight return or a morning return is positive.  

These results strongly suggest that the BOJ's REIT purchase decision is based on the 
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cumulative REIT return during the overnight and morning periods. Furthermore, the lunchtime 

and afternoon returns do not show the same result. Thus, we conclude that the BOJ submits REIT 

purchase orders during lunchtime based on the cumulative overnight-morning returns.  

 

 
 
Table D1. The Average Frequency of REIT Purchases by the Sign of Returns 

 
This table shows the mean of the REIT purchase dummy variable for the subsamples with different combinations 
of overnight and morning REIT returns. The sample period is April 1, 2013, to December 31, 2019. Columns (1) 
and (2) show the results for subsamples with positive cumulative returns, which include a sample with negative 
overnight and positive morning returns (column (1)) and a sample with positive overnight and negative morning 
returns (column (2)). Similarly, columns (3) and (4) show the results for subsamples with negative cumulative 
returns, including a sample with positive overnight and negative morning returns (Column (3)) and a sample 
with negative overnight and positive morning returns (column (4)). Newey and West's (1987) standard errors are 
shown in parentheses. ***, **, and * denote statistical significance at the 1%, 5%, and 10% levels, respectively. 

 

 

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

Cumulative Return

Overnight Return Negative Positive Positive Negative

Morning Return Positive Negative Negative Positive

REIT Purchase Frequency 0.0000 0.0000 0.3946*** 0.4322***

(0.0389) (0.0402)

Observations 234 150 223 192

Positive Negative
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