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Research Question

• Do central bank stock purchases have a stock price impact?

• If so, how do firms respond? 

• Contribution: Potential roadmap for other central banks that may need to 

consider “alternative” tools in their arsenal.



Why study Japan?

• The monetary policy launched by the Bank of Japan (BOJ) provides a rare 
research setting.

1. BOJ is the first major central bank that has bought domestic stocks in a massive 
scale for a pro-longed period of time.

2. Unique features of the purchase policy allow us to identify a causal effect from 
monetary policy on corporate investment.

• We study the effectiveness of BOJ monetary policy focusing on domestic 
equity purchases through ETF purchases on the firms:

• Financing

• Investment



“Only in Japan does the central bank show its 
face in the stock market this much”

https://www.bloomberg.com/graphics/2018-boj-end-game/?srnd=premium-asia
https://www.bloomberg.com/graphics/2018-boj-end-game/?srnd=premium-asia
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BOJ Monetary Policy Goals

• Objectives: reduce long-term interest rates, reach the 2% 

inflation target, increase corporate investment, and economic 

growth. 

• ETF Policy Goals: 

• Goal 1: ETF Purchases Boost Stock Prices

• Goal 2: Firms Raise More Capital

• Goal 3: Corporate Investment Increases



Preview of Results

• Goal 1: Satisfied: BOJ ETF purchases had a small increase in stock returns on the day of 
purchase and decreased monthly down-side volatility.

• Goal 2: Satisfied: Firms increase issuances. 

• Firms are more likely to have SEOs and sell treasury shares

• Corporate owners of the firm also decrease their ownership

• Goal 3: Not Satisfied: 
• Quarterly, a firm whose BOJ purchase to total assets of 1%:

• Returns increase by 1.65%

• Market-to-book increases by 0.195, approximately 14%

• Expands balance sheets by around 1.36%

• 86% of the increase is in current assets

• 42% of the increase is in cash & short-term investments

• Annually, a firm whose BOJ purchase to total assets is 1% expands its balance sheet by 1.12%.

• 49% of the increase is in cash



Related Literature

• An extensive number of papers studies various monetary policy tools conducted by various central 
banks over different periods.

• The FED’s large-scale asset purchases (LSAPs); Mortgage backed Securities purchase program (MBS) 

• The Bank of England’s Asset Purchase Facility (APF) 

• The ECB’s lending program on lending rates, negative interest policy 

• The BOJ’s QE policy, negative interest policy

• The impact of FED meeting monetary policy surprise announcements on asset prices 
• Bernanke and Blinder (1992), Bernanke and Mihov (1998), Kuttner (2001), Cochrane and Piazzesi (2002), 

Campbell et al. (2012), and 
Gertler and Karadi (2015)

• The effects on short-term and long-term yields or other targeted assets 
• Hamilton and Wu (2011), Krishnamurthy and Vissing-Jorgenson (2011), 

D’ Amico et al. (2012), Wright (2012) and D’ Amico and King (2013)

• The impact of the monetary policy on the macroeconomic level, employment, inflation, and 
economic growth. 

• (Kapetanios et al. (2012), Gambacorta et al. (2014), and Gambetti and Alberto Musso (2017))



Background: Monetary Policy in Japan

• The Bank of Japan (BOJ) is in the global vanguard of extraordinary monetary policy 

making. 

• The BOJ pioneered quantitative easing (QE) in the 1930s, and more recently in 2001 and 

2010. 

• 2001-2006: BOJ had incrementally increased the target for bank reserves by purchasing 

public and private debt (lending to banks) to achieve the zero interest rate policy (ZIRP). 

• The ECB, FED, Bank of England (BOE) applied QE in response to the Lehman crisis 

(November 2008). 

• FED implemented purchasing programs to buy government-sponsored enterprise (GSE) debt and 

billion in mortgage-backed securities (MBS) 

• BOE lunched large-scale asset purchasing program

• ECB expanded bank lending operations at very low rates (May 2009)



BOJ ETF Policy: Part of Abenomics

• October 28, 2010: start ETF purchases, tracking Nikkei 225 and Topix

• October 30, 2012: increase ETF purchase cap to 2.1 trillion yen/year

• November 19, 2014: include Nikkei 400

• March 15, 2016: increase ETF purchases cap to 3.3 trillion yen/year

• July 20, 2016: increase ETF purchase cap up to 6 trillion yen/year

• September 21, 2016: increase weight towards Topix over Nikkei 225

• Purchase amount was proportional to index-tracking ETF AUM 
(market value of total assets)



BOJ’s ETF Purchases 
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The ETF purchasing program (since 09/2016)

TOPIX: 2.7 trillion yen

TOPIX Nikkei 225
JPX-

Nikkei 
400

5.7 trillion yen to TOPIX, 
Nikkei 225, Nikkei 400 Indices

The purchase amount is roughly in proportion to ETF AUM



BOJ Purchase Starts Kuroda Starts
Fourth Increase to 3 Trillion 
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Sixth Increase to 6 Trillion 
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As of 03/2018, the BOJ has bought 18.93 trillion yen = 173.4 bn USD (4% of the BOJ’s total assets)



BOJ’s purchase at the firm level

• (1) Weights of ETFs: N225=53-55%, Topix=45-47%, and N400 = 2-3% 

• (2) Total BOJ Demand of a Stock 𝑖 on day 𝑡

• 𝐵𝑂𝐽 𝑃𝑢𝑟𝑐ℎ𝑎𝑠𝑒𝑠𝑖𝑡 = 𝑤𝑖𝑡
𝑁225 × 𝑤𝐵𝑂𝐽,𝑡

𝑁225 + 𝑤𝑖𝑡
𝑇𝑜𝑝𝑖𝑥

× 𝑤𝐵𝑂𝐽,𝑡
𝑇𝑜𝑝𝑖𝑥

+ 𝑤𝑖𝑡
𝑁400 × 𝑤𝐵𝑂𝐽,𝑡

𝑁400 𝐸𝑇𝐹𝑡

• where ETF is the amount of BOJ purchases on day 𝑡

• Stock index weights:
• Announcement dates and implementation dates are known

• Nikkei 225 is (adjusted) price-weighted (the “Dow adjustment”)

• Topix & Nikkei 400 are public float-market cap-weighted



Nikkei 225 Index: A price-weighted index 

• Nikkei 225 is the most widely followed stock index in Japan, analogous to the U.S.’s Dow 

Jones Industrial Average

• The index is calculated as a price-weighted index of more liquid 225 companies traded on 

the First Section of the Tokyo Stock Exchange (TSE). 

• The constituents of 225 stocks are selected according to composition criteria set by the 

newspaper, Nikkei (Nihon Keizai Shimbun) who has published and maintained the index 

since 1950. 

• According to the index guidelines, the 225 stocks are selected based on liquidity requirements and 

the industry composition such that the index represents a wide range of companies from various 

industries. 

• The constituents are revised annually in October. 

• Due to the price weighting scheme, allocation of the BOJ’s amount purchasing in Nikkei 

225 firms is proportionally to their price and does not accounting for driven by the firm’s 

fundamentals 



TOPIX & JPX-Nikkei Index 400

Free float adjusted market capitalization weighted index. 

Weights updated at or after 4:20 pm Japan time on the last business day of the 

month using market-cap from the previous month.

TOPIX

• TOPIX tracks all listed firms 
traded on the First Section of 
Tokyo Stock Exchange

• Comprises 2,083 companies as of 
March 2018. 

• TOPIX is published by the Japan 
Exchange Group (JPX) who is 
running the Tokyo Stock 
Exchange.

JPX-Nikkei Index 400

• Top 400 stocks on Tokyo Stock 
Exchange that are relatively 
large, have good performance, 
and corporate governance. 

• Complicated criteria determine 
the weight of each firm in the 
index.

• The constituents of JPX-Nikkei 
Index 400 are reviewed annually 
by Nihon Keizai Shimbun and 
Japan Exchange Group (JPX). 

• 1.5% cap on weight of 1 stock



Correlation of Weights and Firm Fundamentals



Data

• Sample: 
• All publicly listed firms in Japan with available data from 

January 2011 to November 2017

• Additional  Data Sources:
• BOJ: Daily BOJ purchases 

• Japan Exchange Group (JPX): ETFs listed on the Tokyo Stock Exchange 
(TSE) tracking Nikkei 225, TOPIX, and JPX-NIKKEI 400

• Bloomberg: Assets Under Management for each ETF at the monthly-level.

• Nikkei Inc. & JPX: Weights of Nikkei 225, Topix, and JPX-NIKKEI 400

• Thomson Reuters:
• DataStream: Daily stock returns, shares outstanding, and free float

• WorldScope : Financial data (quarterly and annual data)

• Fundamentals: Share issuances





Empirical Specification

• 𝐵𝑂𝐽 𝑃𝑢𝑟𝑐ℎ𝑎𝑠𝑒𝑠𝑖𝑡 = 𝑤𝑖𝑡
𝑁225 × 𝑤𝐵𝑂𝐽,𝑡

𝑁225 + 𝑤𝑖𝑡
𝑇𝑜𝑝𝑖𝑥

× 𝑤𝐵𝑂𝐽,𝑡
𝑇𝑜𝑝𝑖𝑥

+𝑤𝑖𝑡
𝑁400 × 𝑤𝐵𝑂𝐽,𝑡

𝑁400 × 𝐸𝑇𝐹𝑡

• Daily Specification: 

• 𝐷𝑒𝑚𝑎𝑛𝑑𝑖𝑡 = 
𝐵𝑂𝐽 𝑃𝑢𝑟𝑐ℎ𝑎𝑠𝑒𝑖𝑡

𝑀𝑎𝑟𝑘𝑒𝑡 𝐶𝑎𝑝𝑖𝑡𝑎𝑙𝑖𝑧𝑎𝑡𝑖𝑜𝑛𝑖𝑡−22

• 𝑟𝑖𝑗𝑡 = 𝛼𝑖 + 𝛼𝑗𝑡 + 𝐷𝑒𝑚𝑎𝑛𝑑𝑖𝑗𝑡 + 𝜀𝑖𝑗𝑡

• Fundamentals Specification:

• 𝐷𝑒𝑚𝑎𝑛𝑑𝑖𝑞 =
 𝑡∈𝑞 𝐵𝑂𝐽 𝑃𝑢𝑟𝑐ℎ𝑎𝑠𝑒𝑠𝑖𝑡

𝐴𝑖,𝑞−1

• 𝑌𝑖,𝑞 = 𝛼𝑖 + 𝛼𝑗(𝑖,𝑞),𝑞 + 𝜉𝐷𝑒𝑚𝑎𝑛𝑑𝑖𝑞 + 𝚪′𝐗𝑖,𝑞−1 + 𝜀𝑖,𝑞

where i denotes a stock, j denotes the industry related to the stock, and t denotes the day of the 
purchase. We including firm fixed effects to control for differences in static risk loadings across stocks, 
and the industry-day fixed effects, to control for sector-specific trends on a particular day, as well as 
differential news or macroeconomic conditions. 



BOJ Purchases are not perfectly forecastable
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BOJ Basket Portfolio return increases with 
BOJ ETF purchases
Based on value-weighted BOJ and non-BOJ baskets. Numbers in parentheses are p-levels for rejecting zero 

coefficients, using Newey-West standard errors with 5 lags. Boldface indicates significance at 10 percent or better. 

On BOJ purchase days, the BOJ 
portfolio has a 0.6 basis point 
increase in returns relative to 
the non-BOJ basket. 

25 days per quarter on average 
-> 15-basis point increase.

(0.6% annualized)



All regressions SIC4-by-day fixed effects. Standard errors clustered by firms and day are in 

parentheses. Returns are in percentage points. 

A 1-basis point increase in BOJ 
demand relative to past 22-
day market capitalization 
leads to approx. 2-basis point 
increase in daily returns.

Mean BOJ demand = 1.54 bp
SD of return = 2.62%

(1.1% of a standard deviation)

Daily Return Analysis







A 1% increase in BOJ demand relative to month’s market capitalization leads 
to a 1.1% increase in monthly volatility.

+ 3.2% up-side volatility 
-1.9% down-side volatility

Monthly Volatility
All regressions include firm and SIC4-by-month fixed effects. Standard errors clustered by firms are in 

parentheses. Returns are in percentage points. 



Firms Issue More Equity

A 1% increase in BOJ demand, 
through a 4.1 increase in M/B, 
increases the probability of  SEOs 
by 1.5% relative to 7.5% 
unconditional probability.



Firm Response Analysis

• 𝐶𝑜𝑟𝑝𝑜𝑟𝑎𝑡𝑒 𝐴𝑐𝑡𝑖𝑜𝑛𝑠𝑖𝑞 = 𝛼𝑖 + 𝛼𝑗𝑞 + 𝛽𝐷𝑒𝑚𝑎𝑛𝑑𝑖𝑞 × 100 + 𝜂𝑖𝑗𝑞,

• i is firm

• q is year or year-quarter, 

• jq denotes the industry-by-year (or industry-year-quarter)  fixed effects,

• Balance Sheet items decomposed into:

•
Δ𝐴𝑠𝑠𝑒𝑡𝑠𝑖𝑞

𝐴𝑠𝑠𝑒𝑡𝑠𝑖,𝑞−1
=

Δ𝑃𝑃&𝐸𝑖𝑞

𝐴𝑠𝑠𝑒𝑡𝑠𝑖,𝑞−1
+
Δ𝐶𝑢𝑟𝑟𝑒𝑛𝑡 𝐴𝑠𝑠𝑒𝑡𝑠𝑖,𝑞−1

𝐴𝑠𝑠𝑒𝑡𝑠𝑖,𝑞−1

•
Δ𝐶𝑢𝑟𝑟𝑒𝑛𝑡 𝐴𝑠𝑠𝑒𝑡𝑠𝑖,𝑞−1

𝐴𝑠𝑠𝑒𝑡𝑠𝑖,𝑞−1
=

Δ𝐶𝑎𝑠ℎ𝑖,𝑞

𝐴𝑠𝑠𝑒𝑡𝑠𝑖,𝑞−1
+
Δ𝑆ℎ𝑜𝑟𝑡−𝑇𝑒𝑟𝑚 𝐼𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡𝑠𝑖,𝑞

𝐴𝑠𝑠𝑒𝑡𝑠𝑖,𝑞−1
+

Δ𝑂𝑡ℎ𝑒𝑟𝑖,𝑞

𝐴𝑠𝑠𝑒𝑡𝑠𝑖,𝑞−1

(and multiplied by 100).



Firm Responses



Firm Responses through M/B



Firm Responses

• 1% increase of BOJ demand  (relative to total assets) corresponds to:

• Quarterly
• + 4.119 in M/B

• + 0.274% of total assets

• +0.3% of current assets

• +0.14% of cash & short-term investments

• +0.05% of inventory

• +0.02% of net tangible capital

• +0.5% P(Equity increases), (approx. 7% relative to unconditional probability)

• +1.5% increase in P(SEO)

• -0.8% decrease in P(Buybacks)

• Annually:
• + 0.226% of total assets

• +0.08% of cash

• No effect on short-term investments

• No effect on tangible capital.

• +0.33% increase in employment



Conclusion 

• It seems the BOJ ETF intervention
• Lowered the cost of equity capital

• Lowered the down-side volatility of the market

• Increased the valuation ratios of companies

• May have lowered market leverage

• Firms raised cash by issuing more equity and sold shares

• But do not appear to significantly increase tangible capital investment or R&D 
spending,

• And no effect on sales or expected sales as proxied by inventory build-ups 

• Overall, this alternative method of “stimulating” the economy does not 
seem to work through increasing investment

• But may have other channels. 
For example, the household portfolio channel





Appendix



2010: Sluggish economies 
(Japan, U.S. Europe)

• On October 5, 2010, the BOJ Announces Comprehensive Monetary Easing 

• (1) Lowering the target for the uncollateralized overnight call rate from 0.10 

percent to 0-0.10

• (2) Increased the monetary base by 35 trillion yen or 7% of GDP

• (3) Introduced the the Asset Purchase Program (APP) (5 trillion yen)

• Public debt: short-term and long-term government bonds

• Private assets: commercial paper, corporate bonds, equities (exchange-traded funds 

(ETFs), and Japanese real estate investment trusts (J-REITs)) 

• The BOJ’s target: to “encourage the decline in longer-term interest rates and various risk 

premia to further enhance monetary easing.” 

• The BOJ’s targeting of private risk premia is in contrasted with the Fed’s QE2 focus on 

long-term Treasuries to affect term premia 



Stock Return: Robustness



Firm Responses by Industry & Year



Split on Q



Announcement Effect 
October 31, 2014 and July 29, 2016


