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Abstract 

This is the first study to show that the Bank of Japan's (BOJ) unconventional monetary policy of 

purchasing shares of real estate investment trusts (REITs) affects the real economy through equity-

financed investment. Specifically, the paper first shows that the BOJ purchases REIT shares after 

observing a significantly negative cumulative overnight-morning return. This put-option-like 

downside protection to the REIT market has a positive market-wide effect on intraday returns in 

proportion to each REIT's exposure to BOJ equity demand. The targeted REITs are more likely to 

issue equity and invest the raised capital in real assets, consistent with the BOJ's intention to 

stimulate corporate spending by lowering the cost of capital. However, this investment response is 

limited to the targeted REITs.  
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1.  Introduction  

The Bank of Japan (BOJ) began purchasing real estate investment trust (REIT) shares and equity 

exchange traded funds (ETFs) in October 2010 as part of its large-scale asset purchase (LSAP) 

program, in addition to its open market operations for Japanese government bonds (JGBs). These 

programs complemented the BOJ's zero interest rate policy (since 1999) and bond-LSAP (since 

2001), which preceded LSAP programs by other central banks (Krishnamurthy and Vissing-

Jorgensen, 2013). In April 2013, the BOJ increased the amount of asset purchases under a new 

policy regime called quantitative and qualitative monetary easing (QQE). After a decade of REIT 

purchases, the BOJ has become one of the largest owners of public REITs, disclosing its holdings 

of more than 5% of the outstanding shares of 20 REITs in its Report of Possession of Large Volume 

as of December 2020.1 Shirakawa (2010), a former governor of the BOJ, explains that the primary 

objective of the REIT/ETF purchase program is to "reduce risk premiums for financial assets and 

stabilize the economy by attracting more funds into the financial markets," suggesting that it should 

affect investors' risk-taking in equities beyond long-term bonds. The big question is whether this 

unconventional policy affects the real economy through corporate investment, as predicted by 

Tobin's Q.  

This study is the first to analyze whether the BOJ's REIT purchase program has the 

intended effect on REIT share prices and capital investment. We extend Hattori and Yoshida 

(2023a) and Charoenwong et al. (2021), who show that the BOJ's ETF purchase increases stock 

prices and affects the capital investment. We provide evidence that the BOJ's REIT purchase 

 
1 These equity purchases were an unprecedented move in the history of central banking. Although the Swiss 

National Bank also holds US corporate shares, its aim is to control foreign exchange rates rather than interest 

rates and risk premiums. 
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program mitigates an increase in risk premia after an unexpected adverse shock to REIT share 

prices and encourages REITs to undertake capital investments through equity financing. 

Specifically, we unveil the BOJ's REIT purchase rule, test whether the BOJ's purchases positively 

affect REIT share prices, and test whether the BOJ's purchase affects REIT public offerings (POs) 

and subsequent capital investment.  

First, the BOJ purchases REIT shares after observing a significantly negative cumulative 

index return during the overnight and morning periods. The probability of the BOJ's REIT 

purchase as a function of cumulative returns has the same form as the payoff to a put option. This 

result indicates that (1) the BOJ makes its purchase decision during lunchtime before the afternoon 

market opens, and (2) the BOJ intends to provide downside protection to the REIT market. In 

effect, the BOJ provides investors with a put option—analogous to the "Fed put" (Cieslak and 

Vissing-Jorgensen, 2021)—rather than actively raising stock prices. 

Second, the BOJ's intervention positively affects REIT returns. It is difficult to identify 

the effect of BOJ's REIT program because the counterfactual state of the capital market is unclear 

because the BOJ intervenes in the market precisely when returns are negative (Hattori and Yoshida, 

2022, 2023a, 2023b). Our identification exploits two features of the BOJ's purchase program. The 

first feature is that the BOJ purchases REIT shares after the close of the morning market. Thus, we 

use intraday return data to estimate the effect on lunchtime and afternoon returns. The second 

feature is that the BOJ purchases only a subset of REITs. We exploit the cross-sectional variation 

in the intensity of the BOJ's purchase impact. We first measure the change in return differences 

between target and non-target REITs after the BOJ purchase. Then, following Barbon and 

Gianinazzi (2019) and Hattori and Yoshida (2023a), we construct a measure of the BOJ's purchase 
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demand for each REIT. Using this demand measure, we estimate the effect of the BOJ's purchase 

on lunchtime and afternoon returns. We find a statistically significant positive effect on REIT 

returns.  

Third, the BOJ program affects REIT's financial and investment decisions. Charoenwong 

et al. (2021) study how the BOJ's ETF purchase affects corporate financial and investment 

decisions. However, because the BOJ buys diversified passive equity ETFs that track market-wide 

indexes such as TOPIX and NIKKEI 225, market capitalization weights are the only cross-

sectional variation. In contrast, the REIT purchase program targets only part of REITs, creating a 

sharp cross-sectional variation. Furthermore, Japanese corporations issue equity only infrequently 

and use the raised capital for various uses, not just capital investment. The use of capital is often 

opaque, creating share price drops due to asymmetric information.  

In contrast, REITs may be more responsive to policy interventions than corporations 

because they issue shares frequently and time the market. Another advantage is that REITs 

announce the exact use of funds and the expected expenditure schedule on the same day as the 

equity offering. For example, Nippon Building Fund announced the new issue and secondary 

offering of investment units and the acquisition of two specific properties on the same day. Equity 

issuance is closely related to capital expenditures and property acquisitions for all REITs. We use 

this feature to find a statistically significant positive relationship between the BOJ purchase and 

REIT equity issuance. These equity funds are primarily used for capital investment. However, the 

BOJ's demand measure, which includes positive spillovers to non-target REITs, has no statistically 

significant effect on equity financing. Thus, the BOJ's program has the intended effect on equity 

financing and capital investment for target REITs but not for non-target REITs.  
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Overall, the BOJ's REIT purchase program promotes REIT capital investment by 

improving the market condition for equity financing through countercyclical intervention. This 

monetary program shares a common feature with the BOJ's other unconventional policy measures, 

such as yield curve control, in that it provides downside protection to securities prices through a 

contingent intervention rule (Hattori and Yoshida, 2023b). While it is beyond the scope of our 

study to identify a long-run causal relationship between the REIT program and the cost of capital 

for REITs, a commitment to provide downside protection may be an effective tool for central banks 

to mitigate investor concerns during a crisis (e.g., Galariotis et al., 2018; Lutz, 2015). Our study 

contributes to the literature by identifying the specific channel through which an unconventional 

equity purchase program affects the real economy through business investment. It complements 

findings on aggregate macroeconomic variables such as output based on vector autoregressions 

(VARs) and calibrated dynamic stochastic general equilibrium (DSGE) models. 

 The remainder of this paper is organized as follows. Section 2 reviews the literature. 

Section 3 describes the BOJ REIT purchase program, and Sections 4 and 5 analyze the effect of 

the BOJ's purchase on returns, equity financing, and capital investment. Section 6 concludes. 

 

2. Literature Review  

Policy measures that directly intervene in equity markets are rare because monetary policy 

affects a wide range of capital markets without direct intervention: for example, corporate bond 

markets (Guidolin et al., 2017; Nozawa and Qiu, forthcoming), bank lending (Kapoor and Peia, 

2021), bond collaterals (Avouyi-Dovi and Idier, 2012), foreign bond markets (Neely, 2015), 

foreign exchange (Claus et al., 2018; Ferrari, 2021, Dedola et al., 2021), gold (Claus et al., 2018), 
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and equities and REITs (Claus et al., 2018; Jansen and Zervou, 2017; Kholodilin et al., 2009; 

Henseler and Rapp, 2018).  

A small number of studies suggest that the BOJ's ETF purchases can reduce equity risk 

premiums by increasing stock prices (Barbon and Gianinazzi, 2019; Charoenwong et al., 2021; 

Harada and Okimoto, 2019; Hattori and Yoshida, 2023a), but no study investigates the effect of 

REIT purchase on REIT share prices, public equity offerings, and capital investment. A higher 

stock price implies a lower risk premium if the risk-free rate is unchanged around the zero lower 

bound.  

For the BOJ's operations to affect stock prices, there must be limits to arbitrage between 

the stock market and other financial markets. Otherwise, the BOJ's additional demand for stocks 

will be spread across all financial markets through arbitrage. Thus, this stock price impact is 

analogous to LSAP's effect through the scarcity channel (D'Amico et al., 2012; Krishnamurthy and 

Vissing-Jorgensen, 2011, 2013; Hamilton, 2018). The scarcity channel hypothesis states that a 

central bank's LSAP can affect long-term bond prices if bond markets are segmented by investors' 

preferred maturity habitats (Modigliani and Sutch, 1966; Wallace, 1981; Vayanos and Vila, 2009; 

Greenwood and Vayanos, 2014). This effect on stock prices takes effect through a risk-taking 

channel (Bauer et al., 2023).  

The BOJ asset purchase programs can further affect corporate investment through the 

credit channel by relaxing bank collateral requirements (e.g., Peek and Rosengren, 2000; Gan, 

2007). They may also affect consumption through the wealth effect. They could also improve risk 

sharing among agents with limited participation in segmented markets (Peng and Zervou, 2022). 

However, these channels deviate from the traditional neoclassical channels (i.e., cost of capital 
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effects, wealth effects, and exchange-rate effects) and most LSAPs, which target the yield on long-

term government bonds and mortgage-backed securities (MBS) when the short-term policy rate is 

near the zero lower bound (ZLB). 

Another program that targets real estate securities is the Fed's MBS purchase. Hancock 

and Passmore (2011) find that this purchase program put significant downward pressure on 

mortgage rates through announcement effects during the financial crisis and portfolio rebalancing 

effects. Krishnamurthy and Vissing-Jorgensen (2011) find evidence for a signaling channel, a 

unique demand for long-term safe assets, an inflation channel, an MBS prepayment channel, and 

a corporate bond default risk channel. However, Stroebel and Taylor (2012) do not find evidence 

of the statistically significant effect of the MBS purchase program once controlling for 

simultaneous changes in prepayment and default risks. Even when the announcement of the 

program appears to have lowered spreads, they find no separate effect of the size of the stock of 

MBS purchased by the Fed. Furthermore, Chakraborty et al. (2019) find that MBS purchases 

increased mortgage origination but reduced commercial lending, suggesting distortionary effects 

across banks and firms. Among MBS, Boyarchenko et al. (2019) study variation in MBS spreads 

in the time series and across securities and show that spreads on lower-coupon MBS declined 

sharply upon announcement, whereas spreads on higher-coupon MBS widened. Kandrac (2018) 

shows that the Federal Reserve's MBS purchases adversely affected volumes, trade sizes, and 

implied financing rates in dollar roll transactions, while bid-ask spreads remained mostly 

unaffected.  

The large-scale asset purchase programs (LSAPs), including the MBS program, affect the real 

economy. In addition to a more intuitive effect on inflation, studies find the effect on real GDP and 
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unemployment rates, although the magnitude of the effects varies significantly across studies 

(Borio and Zabai, 2016; Gambetti and Musso, 2020). The effects on output also tend to be 

transitory (e.g., Schenkelberg and Watzka, 2013; Gambacorta, Hofmann, and Peersman, 2014; 

Weale and Wieladek, 2016). These studies typically use a variant of VARs or calibrated DSGE 

models. Thus, they do not directly estimate the effect of LSAPs on consumption and business 

investment. In addition, these studies do not analyze stock purchase programs. 

 

3. The REIT Purchase Program 

3.1 The Japanese REIT market 

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 

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, each REIT 

offers equity shares more frequently than listed corporations. The difference is more pronounced 

during the unconventional monetary policy than before. Second, unlike listed corporations, REITs 

explicitly associate POs with capital investment by specifying detailed investment plans for each 
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PO. 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 fund 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, as Tobin's Q 

theory suggests. 

 Figure 1 shows the proportion of each investor type in the number of corporate common 

shares (in March 2022) and in the number of REIT investment units (in February 2022). An 

important characteristic of the Japanese REIT market is that domestic individuals primarily own 

Japanese REITs. 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 1 Corporate and REIT Investor Types  

 

Source: Japan Exchange Group 

 

3.2 Program Overview 

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

purchased REITs and 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 strengthened REIT purchases in April 2013 under Quantitative and Qualitative 

0% 20% 40% 60% 80% 100%

REIT investment units

Common shares

Individuals Trust Banks City & Regional Banks

Insurance Companies Other Financial Institutions Business Corporations

Securities Companies Govt. & Local Govt. Foreigners
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Easing (QQE), in which the BOJ significantly increased the monetary base and the amount of 

unconventional asset purchases and implemented Yield Curve Control (YCC).2  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. Further, from October 2014, the BOJ tripled the annual purchase amount to 90 billion 

JPY under QQE2. During the COVID pandemic, the BOJ doubled the limit to 180 billion.  

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.3  REIT management companies tend to 

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

Figure 2 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 the end of 2019 

but temporarily increased the amount during the COVID pandemic. The BOJ's REIT holdings and 

ownership ratio increased significantly during QQE2. However, the frequency of the BOJ purchase 

decreased considerably in 2021 and 2022. The main reason is that the BOJ's ownership shares of 

individual REITs became significant by 2020. The BOJ purchases the shares of individual REITs 

instead of index funds. After ten years of active REIT purchases, in 2019, the BOJ's total REIT 

holdings accounted for approximately 3.5% of the total market capitalization of approximately 16 

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

more.  

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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trillion JPY. The largest ownership share reached 10% in 2019.  

 

Figure 2 The BOJ REIT Purchases 

 

Source: Bank of Japan 

 

3.3 Data 

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

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

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

30% of trading days between 2014 and 2016. In 2020, the proportion increased to 43.9% due to 

the COVID-19 pandemic. However, it sharply decreased to 2% in 2021. Since the BOJ increased 

the purchase amount of REITs after November 2014, while the number of REITs has been stable 
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after November 2014, our main regression covers the data from November 2014 to December 

2021.  

 

 

Table 1 The Descriptive Statistics of the REIT Purchase Dummy Variable 

 

Year Obs. Mean Std.dev. 

2010 13 0.169  0.610  

2011 260 0.247  0.655  

2012 261 0.171  0.586  

2013 261 0.115  0.360  

2014 261 0.143  0.298  

2015 261 0.353  0.569  

2016 257 0.345  0.549  

2017 252 0.356  0.554  

2018 260 0.217  0.463  

2019 260 0.203  0.451  

2020 261 0.439  0.817  

2021 260 0.023  0.152  

All 3,137 0.218  0.519  

This table shows the number of observations (trading days) and the mean and standard deviation of the dummy 

variable for REIT purchases in our sample between 2010 and 2021. The mean value represents the empirical 

probability of the BOJ's REIT purchase for each year. 

 

 

Table 2 Descriptive Statistics of REIT Returns 

  Obs. Mean Std.dev. Min. Max. 

Daily  

(15:00 previous day–15:00) 
85,120 0.0003  0.0213  -0.4839  0.7372  

Overnight and morning  
(15:00 previous day–11:30) 

85,200 0.0000  0.0095  -0.1681  0.1599  

Lunchtime  
(11:30–12:30) 

85,200 -0.0001  0.0029  -0.1048  0.0886  

Afternoon  
(12:30–15:00) 

85,200 0.0002  0.0091  -0.1746  0.1516  

 

This table shows the descriptive statistics of pooled REIT returns in our sample between 2010 and 2021. 
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3.4 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, as 

depicted in Error! Reference source not found.. However, the BOJ does not disclose its purchase a

mount 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 𝑖, we estimate: 

 

𝕀𝑡 = 𝛼1
𝑖 + ∑ 𝛽1

𝑖,𝑑  𝕣𝑡
𝑖,𝑑

𝑑={1,…,5,7,…,10}

+ 휀1,𝑡
𝑖 ,                                              (1) 

where 𝕀𝑡  denotes a dummy variable for a REIT purchase on date 𝑡 , and 𝕣𝑡
𝑖,𝑑

  denotes a dummy 

variable for decile-group 𝑑 of a subperiod-𝑖 REIT index return on date 𝑡. We use the sixth-decile 

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

REIT returns from April 2013 to December 2021.  

Figure 3 shows the predicted purchase probabilities for the return decile groups based on 

Eq. (1) for the combined overnight and morning period.4  The results demonstrate an apparent 

contingency of REIT purchases on the cumulative overnight and morning return. The purchase 

 
4 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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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.  

 

 

Figure 3 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 December 15, 2010, to December 31, 2020. The 95% confidence 

intervals are based on Newey and West's (1987) standard errors. 

 

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 

purchase (Hattori and Yoshida, 2023a), we hypothesize that the REIT purchase also depends on 
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cumulative overnight and morning returns instead of overnight returns or morning returns 

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

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

 

𝕀𝑡 = 𝛼2
𝑖 + 휀2,𝑡

𝑖 .                                                                       (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 3 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 

cumulative REIT return during the overnight and morning period. Furthermore, lunchtime and 

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

purchase orders during lunchtime based on cumulative overnight-morning returns.  
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Table 3 The Average Frequency of REIT Purchases by the Sign of Returns 

 
Note: This table shows the mean of the REIT purchase dummy variable for the subsamples with different 

combinations of overnight and morning REIT returns. 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. 

 

4. The Effect on REIT Returns  

4.1 Returns for Target REITs  

We first estimate the effect of BOJ's REIT purchase on returns by focusing on the post-

purchase change in return premiums for target REITS, following Harada and Okimoto (2022). 

Because the BOJ only purchases the REITs rated AA or above, the BOJ's purchase directly creates 

security demand for these target REITs according to their market capitalization. We use this cross-

sectional variation to identify the effect of the BOJ's purchase. 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 

(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 0.2936*** 0.3611***

(0.0336) (0.0364)

Observations 312 227 361 252

Positive Negative
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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 𝑖 percentage return 𝑟𝑖𝑡
𝑘  on the BOJ allocation weight 

𝑤𝑖𝑡  and the BOJ REIT purchase amount (in trillion yen) 𝑝𝑢𝑟𝑐ℎ𝑎𝑠𝑒𝑡  for subperiod 𝑘 =

{𝑙𝑢𝑛𝑐ℎ𝑡𝑖𝑚𝑒 (11: 30 to 12: 30), 𝑎𝑓𝑡𝑒𝑟𝑛𝑜𝑜𝑛 (12: 30 to 15: 00)}  on date 𝑡  between November 

2014 and December 2021: 

 

 𝑟𝑖𝑡
𝑘 = 𝛼3

𝑘 + 𝛽3
𝑘𝑤𝑖𝑡 + 𝛾3

𝑘𝑝𝑢𝑟𝑐ℎ𝑎𝑠𝑒𝑡 + 𝛿3
𝑘𝑤𝑖𝑡 × 𝑝𝑢𝑟𝑐ℎ𝑎𝑠𝑒𝑡 + 𝜂𝑖 + 𝜏𝑣 + 휀3,𝑖𝑡 ,             (3) 

where 𝑤𝑖𝑡  takes the value of zero for non-target REITs and the value of market capitalization 

weight for target REIT 𝑖, 𝑝𝑢𝑟𝑐ℎ𝑎𝑠𝑒𝑡 denotes the amount of the BOJ's purchase in trillion JPY on 

date 𝑡, 𝜂𝑖 denotes REIT fixed effects capturing time-invariant heterogeneity in risk, liquidity, and 

other characteristics, 𝜏𝑣 denotes year-month fixed effects, and 휀3,𝑖𝑡 denotes the error term.  

 Table 4 shows the estimation result. Column (1) shows the result when we use the 

lunchtime return as the dependent variable. The coefficients on 𝑝𝑢𝑟𝑐ℎ𝑎𝑠𝑒 and 𝑤 × 𝑝𝑢𝑟𝑐ℎ𝑎𝑠𝑒 are 

both positive and statistically significant at least at the 5% level. Thus, after controlling for the 

unconditional mean return differences by REITs, a one-trillion JPY purchase increases the 

lunchtime return by 0.337 percentage points for the entire REIT market and additional 0.0361 

percentage points for a target REIT that has a 1% weight. Column (2) shows a similar but larger 
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effect on afternoon returns. The estimated coefficients suggest that a one-trillion JPY purchase 

increases REIT prices further in the afternoon by 0.553 percentage points and additionally by 0.116 

percentage points for a target REIT with a 1% weight. This suggests that the BOJ's REIT purchase 

increases REIT prices after the REIT market experiences negative overnight and morning returns.  

 

Table 4 Panel Regression Results for Target REITs 

  (1) (2) 

  Lunchtime returns Afternoon returns 

      

𝑤𝑖𝑡  -0.00114 -0.00551 

  (0.00143) (0.00459) 

𝑝𝑢𝑟𝑐ℎ𝑎𝑠𝑒𝑡  0.337*** 0.553*** 

  (0.0489) (0.149) 

𝑤𝑖𝑡 × 𝑝𝑢𝑟𝑐ℎ𝑎𝑠𝑒𝑡  3.611** 11.64* 

  (1.749) (6.948) 

Constant -0.000256*** 4.69e-05 

  (2.35e-05) (7.50e-05) 

      

REIT fixed effects Yes Yes 

Year-month fixed effects Yes Yes 

Observations 74,160 74,160 

R-squared 0.007 0.003 

 

Note: This table shows the results of the panel regressions for lunchtime returns and afternoon returns (Eq. 

(3)). The data is from November 2014 to December 2021. Robust standard errors are shown in parentheses. 

 

 

4.2 The BOJ's Overall Security Demand 

Barbon and Gianinazzi (2019) theoretically demonstrate that equity returns are linearly 

related to the measure of BOJ's overall security demand, which is defined as the product of the 

purchase amount and the return variance-covariance matrix. Following their method, we define 

the REIT purchase amount 𝑢i ≡ 𝑤𝑖 × 𝑝𝑢𝑟𝑐ℎ𝑎𝑠𝑒𝑡 and the BOJ's security demand measure 𝜋 ≡ 𝛴𝑢, 
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where 𝛴 is the variance-covariance matrix of asset returns. Intuitively, the covariance adjustment 

is made because even a non-target REIT return is impacted if it is volatile and correlated with other 

REITs. Thus, we hypothesize that lunchtime stock returns are positively related to the BOJ's 

security demand measure π in the cross-section on the day of the actual intervention. We test this 

hypothesis by regressing lunchtime and afternoon returns on the purchase amount and the demand 

measure: 

 

𝑟𝑖𝑡
𝑘 = 𝛼4

𝑘 + 𝛽4
𝑘𝜋𝑖𝑡 + 𝛾4

𝑘𝑢𝑖𝑡 + 𝜂𝑖 + 𝜏𝑣 + 휀4,𝑖𝑡 ,         (4) 

where 𝜂𝑖  denotes REIT fixed effects, 𝜏𝑣  denotes year-month fixed effects, and 휀4,𝑖𝑡  denotes the 

error term. Following Hattori and Yoshida (2023a), we estimate both the unconditional and 

conditional versions of Eq. (4). The unconditional version includes all trading days with and 

without the BOJ REIT purchase, where 𝑢𝑖𝑡 and 𝜋𝑖𝑡 take a value of zero when there is no REIT 

purchase. The conditional version is restricted to the days with the BOJ purchases.  

Table 5 shows the estimation result of Eq. (8). Columns (1) and (2) show the results when 

we use the lunchtime return as a dependent variable. In the unconditional version (column (1)),  

the coefficient on the BOJ's security demand 𝜋 is positive and statistically significant at the 1% 

level, although there is no direct interpretation of the coefficient because 𝜋  is scaled by the 

variance-covariance matrix. For the conditional version (columns (2)), we find qualitatively 

similar results: Lunchtime returns are proportionally larger for a larger value of the BOJ demand 

𝜋 . Columns (3) and (4) show the estimation results when we use the afternoon return as a 

dependent variable. The results are largely consistent with those for lunchtime returns, but the 

unconditional flow effect is larger for afternoon returns than for lunchtime returns. The average 
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effect on afternoon returns for the entire sample period is 1.127 (column (3)), which is 1.82 times 

larger than the effect on lunchtime returns. Thus, the effect of the BOJ's purchase continues 

throughout the afternoon market. The result is similar when we exclude the trading days without 

intervention (column (4)). Thus, consistent with the hypothesis, the flow effect of REIT purchases 

on same-day REIT returns is positive. 

 

Table 5 The flow effect of BOJ's REIT purchase on lunchtime returns 

  Lunchtime Returns Afternoon Returns 

  Unconditional Conditional Unconditional Conditional 

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

          

𝜋𝑖𝑡  0.489*** 0.623** 1.201*** 1.724*** 

  (0.0964) (0.295) (0.213) (0.421) 

𝑢𝑖𝑡  2.042 0.997 8.702* 2.077 

  (1.622) (3.356) (5.129) (6.675) 

Constant -0.000260*** 

-

0.000283*** -7.68e-05** 

-

0.000268*** 

  (1.48e-05) (2.49e-05) (2.87e-05) (3.62e-05) 

          

REIT fixed effects Yes Yes Yes Yes 

Year-month fixed 

effects 
Yes Yes Yes Yes 

Observations 74,160 23,939 74,160 23,939 

R-squared 0.025 0.033 0.023 0.030 

Note: This table shows the results of the panel regressions when lunchtime and afternoon returns are used as the dependent variable. 

𝑢𝑖𝑡 denotes the amount of the BOJ's purchase for each REIT, and 𝜋𝑖 denotes the BOJ's security demand measure adjusted for the 

variance-covariance matrix. Standard errors, clustered by stock tickers, are shown in parentheses. The period is from November 

2014 to December 2021.  
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5. Impact on Public Equity Offerings and Capital Investment 

5.1 The feature of REIT Equity Public Offering 

We test whether REITs issue a larger amount of equity (investment units) to finance capital 

investment in response to the BOJ's REIT purchase. If they do, the results provide direct evidence 

that this unconventional monetary program satisfies its first objective of stimulating firms' 

spending by decreasing funding costs.  

We constructed monthly data on the amount of public offering for REIT 𝑖  in month 𝑡 

(𝑃𝑂𝑖𝑡  ) and the amount of capital investment associated with this PO (𝐼𝑛𝑣𝑒𝑠𝑡𝑖𝑡  ), 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 PO 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 4 shows the scatter plot of the capital investment amount against the associated 

public equity offering amount. There is a strongly 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 4 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 March 2020. The solid line is a 45-degree line.  

 

The BOJ's potential impact on POs and capital investment is due to its impact on REIT's 

cost of capital. Figure 5 shows the amount of REIT POs and the REIT price index between April 

2003 and May 2023. The REIT index, which is inversely related to the cost of capital, is positively 

correlated with PO amounts. Because the funds from POs are mainly used for capital investment, 

this positive correlation between the REIT index and POs 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 5 Public Offerings 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 May 2023.  

 

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 PO schedule within a day. Thus, we use 

cross-sectional variations in the impact of the BOJ purchase.  
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5.2 The Effect on REIT Public Offering and Capital Investment 

To test whether the BOJ REIT purchase affects REIT POs and capital investment by using 

both the BOJ allocation weight 𝑤𝑖𝑡  and Barbon and Gianinazzi's (2019) measure of the BOJ's 

overall security demand measure 𝜋𝑖𝑡. We first estimate the following equation with two-way fixed 

effects: 

 

𝑃𝑂𝑖𝑡
𝑘 = 𝛼5

𝑘 + 𝛽5
𝑘𝑤𝑖𝑡−1 + 𝛾5

𝑘𝑝𝑢𝑟𝑐ℎ𝑎𝑠𝑒𝑡−1 + 𝛿5
𝑘𝑤𝑖𝑡−1 × 𝑝𝑢𝑟𝑐ℎ𝑎𝑠𝑒𝑡−1 + 𝜂𝑖 + 𝜏𝑡 + 휀5,𝑖𝑡 ,         (5) 

 

where 𝑃𝑂𝑖𝑡
𝑘  denotes the amount of a public offering by REIT 𝑖 during month 𝑡, 𝑤𝑖𝑡−1 denotes the 

lagged BOJ allocation weight, 𝑝𝑢𝑟𝑐ℎ𝑎𝑠𝑒𝑡−1 denotes the lagged BOJ's REIT purchase amount in 

trillion yen, and  𝜂𝑖  and 𝜏𝑡  denote REIT and year-month fixed effects, respectively. We also 

estimate the following model for REIT capital investment amount: 

 

𝐼𝑛𝑣𝑒𝑠𝑡𝑖𝑡
𝑘 = 𝛼6

𝑘 + 𝛽6
𝑘𝑤𝑖𝑡−1 + 𝛾6

𝑘𝑝𝑢𝑟𝑐ℎ𝑎𝑠𝑒𝑡−1 + 𝛿6
𝑘𝑤𝑖𝑡−1 × 𝑝𝑢𝑟𝑐ℎ𝑎𝑠𝑒𝑡−1 + 𝜂𝑖 + 𝜏𝑡 + 휀6,𝑖𝑡    (6) 

 

where 𝐼𝑛𝑣𝑒𝑠𝑡𝑖𝑡
𝑘  denotes the amount of capital investment by REIT 𝑖 during month 𝑡, usually for 

the acquisition of buildings. We focus on coefficient 𝛿𝑘   for the interaction term 𝑤𝑖𝑡−1 ×

𝑝𝑢𝑟𝑐ℎ𝑎𝑠𝑒𝑡−1, which represents the one-month lagged increase in the allocation weight adjusted 

PO or investment for a one-billion-JPY larger purchase.  

Table 6 shows the estimation results for Eq. (5) (columns (1) and (2)) and Eq. (6) (columns 

(3) and (4)). Coefficient 𝛿𝑘  the estimated coefficient is positive and statistically significant at the 

5% level for all specifications, regardless of whether year-month fixed effects are included.  

The coefficient on 𝑝𝑢𝑟𝑐ℎ𝑎𝑠𝑒 is negative though statistically insignificant, reflecting the 
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BOJ's countercyclical purchase rule. These results indicate that the BOJ purchase promotes PO 

and capital investment by target REITs with positive allocation weights, as intended by the BOJ.  

 

 

Table 6 REIT public offerings and the unconditional average of BOJ's REIT demand measure 

 PO Investment 

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

     

𝑤𝑖𝑡−1  -7.656** -7.656** -10.88** -10.88** 

 (3.254) (3.254) (4.259) (4.259) 
     

𝑝𝑢𝑟𝑐ℎ𝑎𝑠𝑒𝑡−1  -0.0306 -0.0306 -0.0566 -0.0566 

 (0.0255) (0.0255) (0.0446) (0.0446) 

     

𝑤𝑖𝑡−1 × 𝑝𝑢𝑟𝑐ℎ𝑎𝑠𝑒𝑡−1  1.101** 1.101** 1.428* 1.428* 

 (0.507) (0.507) (0.712) (0.712) 

     

Constant 1.110*** 1.110*** 1.627*** 1.627*** 

 (0.162) (0.162) (0.286) (0.286) 

REIT fixed effects Yes Yes Yes Yes 

Year-month fixed effects No Yes No Yes 

Observations 2,560 2,560 2,560 2,560 

R-squared 0.033 0.046 0.037 0.050 

 

Note: This table shows the results of the monthly panel regression for the amount of REIT public offerings 

(columns 1 and 2) and capital investment (columns 3 and 4) on the lagged BOJ allocation weight 𝑤, the lagged 

amount of BOJ purchase 𝑝𝑢𝑟𝑐ℎ𝑎𝑠𝑒, the interaction of these two variables 𝑤 × 𝑝𝑢𝑟𝑐ℎ𝑎𝑠𝑒, and two-way fixed 

effects between November 2014 and March 2000. Standard errors, clustered by REIT tickers, are shown in 

parentheses.  

 

 

We also estimate the following equations that use the lagged BOJ's security demand 

measure 𝜋𝑖𝑡−1 , which includes spillovers to non-target REITs through the variance-covariance 

matrix of REIT returns. 
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𝑃𝑂𝑖𝑡
𝑘 = 𝛼7

𝑘 + 𝛽7
𝑘𝜋𝑖𝑡−1 + 𝛾7

𝑘𝑢𝑖𝑡−1 + 𝜂𝑖 + 𝜏𝑡 + 휀7,𝑖𝑡 ,            (7) 

 

𝐼𝑛𝑣𝑒𝑠𝑡𝑖𝑡
𝑘 = 𝛼8

𝑘 + 𝛽8
𝑘𝜋𝑖𝑡−1 + 𝛾8

𝑘𝑢𝑖𝑡−1 + 𝜂𝑖 + 𝜏𝑡 + 휀8,𝑖𝑡 ,         (8) 

 

Table 7 shows the estimation results. Neither the contemporaneous nor lagged measure 

of the BOJ's security demand has a statistically significant coefficient. Once we include non-target 

REITs based on variance-covariance weights, the BOJ's purchase does not affect REIT POs and 

investment significantly. Thus, the BOJ REIT program affects REIT financing and investment 

decisions directly for target REITs but not indirectly for non-target REITs. 

 

Table 7 REIT public offerings and the unconditional average of BOJ's REIT demand measure 

  PO Investment 

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

          

𝜋𝑖𝑡−1  -667.1 -584.6 -686.9 -2,731 

  (1,018) (2,876) (1,735) (3,680) 

𝑢𝑖𝑡−1    -0.00260   0.0644 

    (0.0863)   (0.107) 

Constant 1.016*** 1.017*** 1.345*** 1.307*** 

  (0.181) (0.190) (0.308) (0.320) 

          

REIT fixed effects  Yes Yes Yes Yes 

Year-month fixed 

effects 
Yes Yes Yes Yes 

Observations 2,560 2,560 2,560 2,560 

R-squared 0.044 0.044 0.049 0.050 

Note: This table shows the results of the monthly panel regression for the amount of REIT public offerings 

(columns 1 and 2) and capital investment (columns 3 and 4) on the contemporaneous and lagged monthly average 

BOJ demand measure 𝜋,  the REIT purchase amount 𝑢, and two-way fixed effects between November 2014 and 

March 2000. Standard errors, clustered by REIT tickers, are shown in parentheses.  
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6. Conclusion 

Understanding corporate investment under unconventional monetary policy is of 

paramount importance. This study focuses on the Bank of Japan's unique REIT share purchase 

program and analyzes REIT returns, public equity offerings, and capital investment. An advantage 

of using Japanese REITs is that they frequently raise equity capital to finance pre-specified real 

asset purchases. We first show that the BOJ provides put-option-like downside protection to the 

REIT market by submitting buy orders during lunchtime after observing a significantly negative 

cumulative overnight-morning return. This state-contingent REIT purchase has a significant 

positive effect on the post-purchase intraday returns of the targeted REITs and the entire REIT 

market. Because the BOJ's goal is to stimulate corporate spending by lowering financing costs, we 

further estimate the effect of the REIT purchase on public equity offerings and capital investment. 

Conditional on the BOJ purchase, a target REIT is more likely to issue a larger amount of equity 

shares and purchase more real assets. This result provides evidence of the real effect of this 

unconventional monetary program. 
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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 A1 Number and Market Capitalization of REITs 

 

Source: Bloomberg 
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Figure A2 TOPIX and REIT price returns 

 

 Source: Bloomberg 

 

Figure A3 The number of AA credit ratings of REIT 

 
This figure depicts the number of REITs that are rated AA or above. The sample consists of REITs that were 

listed on TSE at the end of December 2021.  
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