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This study reviews and assesses the monetary policy implemented by the Bank of Japan (BOJ), focusing on policies that employ short-term interest rates as the operational target. Our review of empirical studies on monetary policy that influenced the BOJ’s policy reveals that they focused on (1) banking system and interest rate mechanisms, (2) financial deregulation and monetary aggregates, (3) the systematic reaction regarding the achievement of the ultimate goal, and (4) confirming how certain evidence serves as material for policy judgments and communication with the public. Our empirical results on the causal effect of monetary policy in the framework of a structural vector autoregressive model attest to the significant impact of Japan’s monetary policy on the financial market and macroeconomy from the 1980s onward. Our counterfactual simulations affirm that the central bank should consistently shift its policy stance to achieve macroeconomic stability. Even small policy rate cuts in a low-interest-rate environment make significant contributions to economic recovery.
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	As Shizume [82] describes, the ultimate goal of monetary policy in Japan from the late ninteenth century through the 1970s was to provide credit for development.


	Empirical studies such as Miyao [55], Fujiwara [22], Inoue and Okimoto [40], and Nakajima et al. [59] note a structural change in the role of Japanese monetary policy during the 1990s and a loss of policy power due to a breakdown in the channel of transmission between short-term interest rate adjustments and the real economy. However, Honda and Kuroki [36] and Shibamoto [78] argue that we would underestimate the policy impacts if the empirical models failed to control for the market expectation of the monetary policy stance. Moreover, they find that Japan’s monetary policy still influences the financial market and real economy significantly even after the 1990s.


	See also Ito and Hoshi [41] on the history of the Japanese financial market and monetary policies.


	Japanese commercial banks consist of a small number of large city banks based in urban areas and a large number of relatively medium-sized regional banks based in rural areas. Until the 1970s, industrialization in Japan took place predominantly in urban areas and funds flowed from rural areas into urban areas which supported economic development in Japan. As Japan was a bank-dominant financial system, funds also flowed from regional banks into city banks. The city banks then financed large corporations as the main bank. For more detailed discussion on the institutional background of the banking sector in Japan, see, for example, Takahashi [95].


	Window guidance was a complementary measure for the BOJ’s interest policy from the 1960s to the 1970s. Even within voluntary practices, city banks submitted lending plans every quarter to be approved by the BOJ, and the results were carefully monitored. However, since the 1980s, the demand for funds from large corporations has decreased due to a decline in the economic growth rate. This has caused the situation to change. See Appendix 4 in Itoh et al. [43] on the development of window guidance in Japan.


	Horiuchi [37, 38] constructed a general equilibrium model where the monetary economy was divided into sectors (BOJ, government, private banks, and non-private banks) and assets (cash, government bonds, BOJ loans, interbank loans, deposits, securities, and bank loans). His empirical analysis covered the effectiveness of window guidance from 1963 to 1974. Bank lending volume was used as the dependent variable, and the interbank rate and window guidance were used as the explanatory variables.


	Shinohara and Fukuda [79] argued that the guidance measure could be a complementary tool to ensure a stable supply of money and bank credit because the BOJ, which sought to stabilize the market interest rates, did not practice rigid monetary base control in situations with an unstable demand for bank reserves in the short run.


	In the measurement period from 1960 to 1973, Iwata and Hamada [44] found a disequilibrium in the Japanese loan market and determined that lending rates were also affected by regulatory interest rates. Furukawa [24], however, employed data from 1960 to 1977 to show the result of denying disequilibrium. Comparing the U.S. and Japanese lending markets, Ito and Ueda [42] found disequilibrium in both markets and determined that interest rate adjustments were slower in Japan than in the U.S.


	To the best of our knowledge, the first empirical study on Japan’s money demand function was Ichimura [39]. Eguchi and Sawa [19] measured the money demand function respectively by the household and corporate sectors, considering special features of the Japanese financial structure such as the indirect financial advantage and interest rate regulation.


	Oritani [69] also used the total expenditure function of the St. Louis Fed to report the precedence of the money stock to nominal GDP.


	Miyao [58] employs an econometric methodology similar to that of Oritani [70] with data extending to the end of 2003 to re-examine whether the money stock (M2+CDs) can predict future economic activity and prices. He finds that the linkage between M2 and income or prices has been unstable since the 1990s.


	Clarida et al. [14], Bernanke and Gertler [7], Jinushi et al. [45], and Shibamoto [77] describe the BOJ’s behavior from the 1970s to the early 2000s by estimating the reaction function where the short-term policy rate depends on the output gap and inflation.


	Bernanke et al. [9] and Sims and Zha [86] propose a methodology to explore the effects of systematic monetary policy on the economy within a structural VAR framework.


	The term “LSW hypothesis” has been in common use since Gordon [27].


	Regarding their proof, a problem of multicollinearity was highlighted [66].


	The short-term market interest rates such as the uncollateralized overnight call rate remained above the official discount rate until June 1995 due to regulatory interest rates and the BOJ’s discount-window policy. In July 1995, the BOJ adopted the new framework for its operating procedures where it expected the short-term interest rates to remain below the discount rate and supplied funds to the market.


	The Outlook for Economic Activity and Prices (the Outlook Report) presents the BOJ’s outlook for developments in economic activity and prices, empirically assesses upside and downside risks, and outlines its views on the future course of monetary policy. https://www.boj.or.jp/en/mopo/outlook/index.htm/ (Accessed November 18, 2020).


	Additionally, Okina and Shiratsuka [68] and Oda and Ueda [65] report that the QME policy, which committed itself to the actual movement of the CPI, had a significant effect on lowering the yield curve.


	In fact, Mr. Masaaki Shirakawa, the former governor of the BOJ, mentioned the QME policy effects on aggregate demand and prices as follows [81]:

                    Empirical studies on Japan mostly show that quantitative easing produced significant effects on stabilizing the financial system, while it had limited effects on stimulating economic activity and prices.

                  



	The Bank of Japan [4] pointed out that (1) the reduction of real interest rates due to QQE programs was effective in alleviating deflation, (2) exogenous factors, such as the decline in crude oil prices, the weakness in demand following tax hikes in April 2014, and the slowdown in emerging economies and volatile global financial markets have lowered the observed inflation, and (3) inflation expectations weakened because expectations formation in Japan is largely backward-looking. See also Kan et al. [48] and Hirakata et al. [35] for details.


	The Great Moderation was a sharp reduction in the volatility of both inflation and output growth in developed countries, such as the U.S., the Euro area, and the U.K., from the mid-1980s to the global financial crisis in 2007. In their investigation of the sources of volatility changes in economic activity in the G7, Stock and Watson [88] suggest that a significant portion of the widespread reduction in volatility is associated with a reduction in the magnitude of the common international shocks in all of the G7 economies but Japan. They find that the cyclical fluctuations in the Japanese GDP during the 1980s and 1990s are almost detached from those of other G7 economies, with domestic shocks explaining almost all movements.


	This period is often termed as the “great recession” [52] and “lost decade” [34].


	The Great East Japan Earthquake and the resulting tsunami hit the Tohoku area on March 11, 2011, which triggered the meltdown at the Fukushima Daiichi nuclear power plant. This disaster caused serious damage over multiple prefectures; the Cabinet Office estimated the direct financial damage from the disaster, as of June 2011, to be approximately 16.9 trillion yen. https://www.reconstruction.go.jp/english/topics/GEJE/ (Accessed November 16, 2020).


	The Economic and Social Research Institute within the Cabinet Office determined that the Japanese economy fell into recession from May to November 2012 based on the coincident index of the business condition indicators.


	See Hayashi [33] and Uesugi [98] for the empirical evidence that supports the existence of liquidity effects in the call market in Japan.


	See Guthrie and Wright [29] and Friedman and Kuttner [21] for more discussion on how central banks set the policy rate.


	In practice, especially since the 1990s, the BOJ has not considered monetary aggregates as an instrument and neither as a final or operational target for monetary policy, including the period under a low-interest-rate environment.


	On the other hand, as Poole [73] theoretically describes, if money demand is highly volatile, fixing the money stocks under the target would result in much variability in the real interest rate, and this will translate into more variance in the real economy.


	Miyao [57], Bae et al. [2], and Nakashima [62] find a stable long-run relationship between the real money-income ratio and the log of the short-term interest rate during their sample periods, including when the low-interest-rate period that persisted in Japan from 1995 onward is included.


	We obtain qualitatively similar results when we use the formula \(\log (SR_t+0.1),\log (SR_t+0.3)\), or \(\log (SR_t+0.4)\).


	We performed the augmented Dickey and Fuller [16] (ADF) test of the unit root process against the stationary process for the money stock, price level, output, and the short-term interest rate, and obtained empirical results that imply the money stock, price level, output, and the short-term interest rate can follow non-stationary processes. When neither has a causal effect on the other, a spurious relation estimated by OLS can occur due to the presence of a stochastic trend in these variables. On the other hand, when the variables are cointegrated in that a linear combination of the variables is stationary, the relation is not spurious.


	When we use the log-transformation of LR plus 0.2, we obtain qualitatively similar results.


	Itoh et al. [43] described the situation in detail using materials from the BOJ Archive. In the mid-1980s, the BOJ fully recognized the need to reform monetary policy implementation due to the progress in financial deregulation toward the effective use of freely determined market interest rates.


	The BOJ decided to adopt a NIRP on January 29, 2016, cutting the short-term policy rate by 20 basis points into negative territory. It charged banks 0.1% of a small portion of their excess reserves on February 16, which incurred an additional and direct cost for banks. This situation brought concerns regarding a substantial difference in the monetary transmission of interest rate changes between the conventional monetary policy and the negative interest rate policy.


	The Bayesian information criterion selects three lags, and the Akaike information criterion selects five lags. We perform a modified likelihood ratio test proposed by Sims [84] to check whether taking three or five lags is sufficient. The chi-square statistics indicate that the null hypothesis of three or five lags is rejected at the 1% significance level against the alternative of 12 lags. However, they also indicate that conventional significance levels do not reject the null of 12 lags, as against the alternative of 13 lags. Moreover, we confirm that the estimated impulse responses are insensitive when more than 12 lags are used.


	See Christiano et al. [13] for more detail on the interpretation of monetary policy shocks.


	Shioji [80] concludes that Japanese monetary policy is better described when the model assumes that the central bank controls the total amount of high-powered money rather than only a specific component of high-powered money.


	Until June 1995, Nakashima [61] argues that the BOJ aimed to stabilize the overnight funding rate using not only open market operations but also discount window lending.


	Under the assumption where a surprise tightening in monetary policy lowers the short-term nominal interest rate and lowers output, prices, and monetary aggregates, Braun and Shioji [11] argue that monetary policy has large and persistent effects on the economy.


	Honda and Kuroki [36] identify the event dates of the policy rate target changes and the target levels (or ranges) by carefully reading the articles in the Nikkei News Paper. They then measure the changes in 3-month TIBOR futures over the events as the surprise components of the policy rate.


	One may be concerned about a structural break of the validity of the external instrument for identifying monetary policy shocks. In particular, unanticipated policy change measures before and after 1998 seem to behave differently as the BOJ has implemented a low-interest rate policy since 1998; the variations in the policy rate themselves were relatively small compared with those before. However, we confirm the stability in the first-stage regression of the VAR innovation of the policy stance measure \(u_{1,t}\) on the instrument \(z_t\); we do not statistically detect a structural break in the regression coefficient after January 1998.


	The reason why we employ monthly estimations is that we identify the monetary policy shocks in the VAR model as rigorously as possible, in addition to the availability of financial market data and CPI. The monetary policy surprises we use as an external instrument to identify the shocks in the VAR model randomly occur at monthly frequencies because the BOJ decides on policies at monetary policy board meetings which were held once or twice a month, at least, until the end of our sample period. To identify the shocks using the monetary policy surprises in the manner as (12) and estimate the dynamic causal effect of the shocks, \(B(L) \Theta _1\), it should be more appropriate to use monthly estimations, rather than quarterly estimations.


	To be confident that a weak instrument problem is not present, Stock et al. [92] and Stock and Yogo [91] recommend the rule of thumb that requires that the F-statistic from the first stage regression of the two-stage least squares should exceed ten.


	When we use the log of the index of industrial production as a proxy of real output instead of the real GDP gap, we obtain qualitatively similar results.


	An alternative approach is to use New Keynesian DSGE models (e.g., [7, 23, 35, 48]), which have gained popularity during the past two decades. In this study, we use a more traditional econometric approach.


	Our counterfactual simulations do not necessarily meet the Lucas [53] critique; if the central bank changed the systematic policy reactions, decision rules of the private sector would vary systematically with changes in the policy, and thus any change in policy would systematically alter the structure of traditional macro-econometric models. Our simulations are conducted under a situation where the systematic policy reaction, as well as the decision rules of the private sector, should be the same as the actual and the counterfactual policy paths which are derived by deviations from the systematic policy action. This implies that the private sector has no incentive to change its decision rules because the systematic policy reaction is invariant under the counterfactual policy paths. However, as Bernanke et al. [9] describe, our simulations are not completely invulnerable to the Lucas critique because the private sector might change its expectation for policy rule and its decision rules when it repeatedly has seen deviations from the reaction.


	Note that our counterfactual simulations rely on ex-post data that were unavailable to the BOJ in real time. It might, therefore, be difficult to say that the BOJ should have or could have made different decisions in real time.


	Bernanke [5] show that money growth was weak in the first half of the 1990s despite the large reduction of the broader nominal interest rates. Jinushi et al. [45] show that the Japanese monetary policy actions during the first half of the 1990s were delayed compared with their “good” Taylor-style policy rule, which was estimated over the pre-bubble period from 1975 to 1985. Kuttner [51] shows that the actions were not as decisive as the measures taken by the Fed during the recessions beginning in 2000 and 2007.


	On October 31, 2008, a proposed policy rate cut from 0.5 to 0.25% was defeated by three votes to five. A vote on an ensuing proposal for a policy rate cut from 0.5 to 0.3% was equally split but approved in a final decision by Governor Shirakawa. On December 19, 2008, one of the policy board members dissented from a proposal for a policy rate cut from 0.3 to 0.1%. He was concerned that if the policy interest rate was reduced to 0.1%, the resulting elimination of the spread between the policy rate and interest rate applied to the complementary deposit facility would be likely to degrade the functioning of the market mechanism substantially.


	Although this study focuses on the role of conventional monetary policy, this exercise does not indicate that unconventional monetary policies, such as the large-scale unconventional asset purchases, independent of the target level of the short-term policy rate, are ineffective. The empirical evaluation of unconventional monetary policies following the global financial crisis is left for future research.


	Brunnermeier and Koby [12] theoretically show the existence of a reversal rate of monetary policy at which a policy rate cut becomes contractionary for bank lending.


	See Ugai [99] and Joyce et al. [46] for a survey of the empirical research on unconventional policy effects.


	See Nakashima et al. [63] and studies cited therein for more details on the methodology used to identify the effect of unconventional monetary policy.
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Appendix
Appendix
Variable definitions
	
                      ODR: Official discount rate (end of month, %); monthly series retrieved from the Bank of Japan statistics.

                    
	
                      MB: Monetary base; seasonally adjusted series (monthly average, 100 million yen); monthly series retrieved from the Bank of Japan statistics.

                    
	
                      SR: Short-term policy rate; uncollateralized overnight call rate (monthly average, %); monthly series retrieved from the Bank of Japan statistics for the period from July 1985 to March 2019 and calculated backward for the period before June 1985 using the monthly change in the collateralized overnight call rate; retrieved from the Bank of Japan statistics for the period from January 1955 to April 2016.

                    
	
                      MS: M2 money stock; seasonally adjusted series (monthly average, 100 million yen); retrieved from HAVER ANALYTICS.

                    
	
                      Y: Index of industrial production, mining and manufacturing, seasonally adjusted series (2015=100), retrieved from NIKKEI NEEDS FINANCIAL QUEST.

                    
	
                      SP: Stock price; Nikkei Stock Average (Nikkei225) index (end of month, May 16, 1949=100); retrieved from HAVER ANALYTICS.

                    
	
                      BCREDIT: Bank credit to the private non-financial sector; quarterly series retrieved from the BIS statistics, Table F2.6 (billion yen).

                    
	
                      PGDP: GDP deflator; National accounts statistics compiled according to 1968 SNA (1990=100) from the 1st quarter of 1955 through the 1st quarter of 2001 and 1993 SNA and 2008 SNA (2011=100) from the 1st quarter of 1980 through the 1st quarter of 2019 (Data prior to 1994 using the 1993 SNA series), fixed-based method (1968 SNA) and chain-linked method (1993 SNA and 2008 SNA), seasonally adjusted quarterly series retrieved from HAVER ANALYTICS.

                    
	
                      RGDP: Real GDP; National accounts statistics compiled according to 1968 SNA (benchmark year=1990) from the 1st quarter of 1955 through the 1st quarter of 2001, and 1993 SNA and 2008 SNA (benchmark year=2011) from the 1st quarter of 1980 through the 1st quarter of 2019 (Data prior to 1994 using the 1993 SNA series), fixed-based method (1968 SNA) and chain-linked method (1993 SNA and 2008 SNA), seasonally adjusted quarterly series retrieved from HAVER ANALYTICS (billion yen).

                    
	
                      GGAP: Real GDP gap; quarterly series retrieved from the Cabinet Office (%); Interpolated (using linear interpolation under the constraint that the average of three monthly observations within a quarter must equal the quarterly series) to obtain monthly observations.

                    
	
                      CPI: Consumer price index for all items less fresh foods (2015=100); consumption-tax-adjusted for the period from April 1989 to March 1990, April 1997 to March 1998, and April 2014 to March 2015; retrieved from the Ministry of Internal Affairs and Communications; Seasonally adjusted series were obtained using the Census X-12.

                    
	
                      LR: Long-term rate; 10-year Japanese government bond yields (end of month, %); retrieved from NIKKEI NEEDS FINANCIAL QUEST.
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