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Was Quantitative Easing Policy Effective? 
An Empirical Analysis of the Monetary Policy in Japan during 2001-2006 

(Summary) 
 
 This paper empirically examines the effect of the quantitative easing policy 
(QEP) which took place in Japan from March 2001 to March 2005. Investigating the 
effect of the policy will help better understanding of what actually happens in the 
economy when interest rate is near zero, and what would be the effective monetary 
policy arrangements in such a difficult situation. 
 In investigating the effect of the QEP, we focus on its unique effects, i.e., the 
effects which should not be attained by mere zero interest rate policy without an 
increase in quantitative monetary target. 
 We first examine the macroeconomic effect of the QEP with a small 
macroeconomic model which incorporates the ‘excess money’: the monetary base 
supplied in excess of its long-term equilibrium demand level. It turns out that the 
increase in the excess money led to the increase in aggregate demand and helped the 
economic recovery since 2002. Positive macroeconomic effect of the QEP is also 
confirmed with a structural VAR model. 
 Thus the QEP seems to have had macroeconomic effects; but how, or through 
what transmission mechanisms? This is a question which has to be answered before 
making any conclusion on the effect of the policy, as the argument of liquidity trap 
claims quantitative monetary expansion is ineffective when interest rate is near zero. We 
examine the possible transmission mechanisms of the QEP one by one. 
 The first such mechanism is the expectation effect. If the increase in the target 
on current account balance at BOJ (CAB) was perceived as a signal of the BOJ’s 
intention to keep the monetary easing in future, then it would affect the expectation on 
future interest rate, and accordingly lower the long-term interest rates. We examine such 
a signaling effect using the implied forward rates. However, it is found that the increase 
in the CAB by itself does not have such an expectation effect, although the durational 
commitment attached to the QEP (the commitment that the BOJ would continue the 
QEO until the CPI inflation rate becomes stably positive) had effect on the expectation 
on future interest rates. 
 The second mechanism is the portfolio rebalancing effect which may arise 
from the increase in CAB. We examine whether increase in CAB induces the 
rebalancing of banks’ portfolio or not, estimating the loan supply function and the bond 
investment function of banks using a panel data of bank’s balance sheets. But no 



evidence is found that the increase in bank reserve changed the banks’ lending or 
investment behavior. 
 Thirdly, we examine the portfolio rebalancing effect arising from the increase 
in BOJ’s purchase of JGBs, applying the Kimura and Small (2004)’s CAPM-based 
framework to four kinds of assets; equities, JGBs, corporate bonds and bank loans. 
Some results seem to indicate that the increase in JGB purchase had different effects on 
the risk premiums of different assets, according to the characteristics of those assets. 
However, there also seems to be some problems on estimation which give cautions 
about the robustness and reliability of those results; sensitivity to the sample period, 
spurious regression arising from non-stationarity and missing variables, and possible 
inappropriate over-identifying modelings. Therefore nothing certain can be said from 
the estimation results so far. 
 Thus, we are still in a puzzling situation as summarized in the table below; 
although we found some evidence which suggest macroeconomic effect of the QEP, its 
transmission mechanism is unclear. Much more work may need to be done to identify 
the transmission mechanisms through which the QEP worked. 
 
 

Summary of Examination of QEP 
 
I. Macroeconomic Effect……………….……………. Effective 

 
II. Transmission Mechanisms 

(1) Interest Rate Effect……………………………. Not Unique to QEP  
 (Not Focus of the Paper) 
 
(2) Expectation Effect 
   - Commitment Effect…………………………… Effective, but not Unique to QEP 
   - Time-lag/Signaling Effect…………………….. No Effect Found 
 
(3) Portfolio Rebalancing Effect 
   - Induced by Increase in CAB Target…………... No Effect Found 
   - Induced by Increase in BOJ’s JGB purchase…. No Certain Results 
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Was Quantitative Easing Policy Effective? 
An Empirical Analysis of the Monetary Policy in Japan during 2001-2006 

 
 
1. Introduction 
 

The Japanese economy had been in a prolonged depression since the burst of 
the bubble economy that took place in the early 1990s. The situation worsened in the 
late 1990s when the financial system destabilized and prices began to follow a declining 
trend. At the start of the new millennium, the economy was seen to be at a verge of 
falling into a “deflationary spiral.1” Confronted with such a serious state of the economy, 
the Bank of Japan (BOJ) announced, in March 2001, that a new and unprecedented 
framework for monetary policy would be introduced.  

The new framework consisted of the following: 
 

(i) The operational target would be switched from uncollateralized overnight call 
rate (money market rate) to outstanding balance of current account at the BOJ. 
The target level for the outstanding balance of current account at the BOJ 
would be set at 5 trillion yen for the time being. (The target level increased up 
to 30-35 trillion yen later on.) 

(ii) The new framework would stay in place until the consumer price index (CPI) 
registers a zero percent or an increase in a stable manner.  

(iii) The amount of outright purchase of the Japanese government bonds (JGBs), 
which currently stands at 400 billion per month, would be raised when 
necessary. The amount of JGB holding by the BOJ, however, will be subject 
to a ceiling equivalent to outstanding amount of bank notes. 

 
The target level for the outstanding balance of current account at the BOJ 

(hereafter, CAB) had since been raised eight times: The final decision to raise it was 
made in January 2004 when it reached 30-35 trillion yen. The amount of outright 
purchase of JGBs (hereafter, JGB purchase amount) had also been raised four times to 
reach, in October 2002, 1.2 trillion yen per month. A series of decisions made by the 
BOJ is summarized in Table 1-1. The changes in actual amount of the CAB with the 
target level are shown in Figure 1-1. The changes in the call rate in the corresponding 
period are in Figure 1-2. 

                                                   
1 The expression was used to refer to an economic crisis caused by a vicious cycle between deflation 
and depression.  
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Table 1-1 Chronology of Events in Monetary Policy 
 

1999
February 12 Introduce of zero interest rate policy

Encourage call rate to be as low as possible
April Announce continuation of ZIRP until deflationary concern recedes

2000
August 11 Withdraw zero interest rate policy

Call rate to move around 0.25 percent
2001

January Start settlement of JGBs on real-time gross settlement (RTGS) basis
February 9 Introduce Lombard-type lending facility

Reduce official discount rate to 0.35 percent
February 28 Reduce official discount rate to 0.25 percent
March 19 Introduce of new monetary policy framework

Change in operating target from call rate to current account balance
Continue new policy until CPI registers stably a zero percent or an increase 
Raise cuurent account balance to 5 trillion yen and achieve zero interest rate
May increase purchase of government bonds 

May 18 Reduce units of bid rate from 0.01 percent to 0.001 percent
August 14 Raise current account balance target to 6 trillion yen

Increase purchase of government bonds to 600 billion yen per month
September 18 Introduce purchase/sale of government securities with repurchase agreements

Reduce official discount rate to 0.1 percent
December 19 Raise current account balance target to 10-15 trillion yen

Increase purchase of government bonds to 800 billion yen per month
2002

February 28 Provide ample liquidity meet surge in demand towards the end of fiscal year
Increase purchase of government bonds to 1 trillion yen per month

October 11 Introduce purchase of stocks held by commercial banks 
(maximum of 2 trillion yen, until end-September 2003)

October 30 Raise current account balance target to 15-20 trillion yen
Increase purchase of government bonds to 1.2 trillion yen per month
Extend maturities of bills purchased from 6 months or less to a year or less

December 17 Accept asset-backed commercial paper (ABCP) as eligible for collateral etc. 
2003

March 25 Raise current account balance target to 17-22 trillion yen after April 1 
          (in order to take into account establishment of the Japan Post)
Increase maximum of stock purchase scheme to 3 trillion yen

April 30 Raise current account balance target to 22-27 trillion yen
May 20 Raise current account balance target to 27-30 trillion yen
June 11 Introduce scheme to purchase asset-backed securities (ABSs)
September 16 Extend period of stock purchase scheme to end-September 2004
October 10 Raise current account balance target to 27-32 trillion yen

          (from 6 months to 1 year)
Extend maturity for purchase of government securities with repurchase agreements 
Clarify details of duration commitment

2004
January 20 Raise current account balance target to 30-35 trillion yen
September 30 Expiry of stock purchasing scheme
April 9 Introduce governments securities lending facility  
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Table 1-1 Chronology of Events in Monetary Policy (continued) 
 

2005
April 6 Extend projection period of Outlook for Economic activity snd Prices  by a year
May 20 Allow cases where current account balance falls short of  target

2006
March 9 Withdraw quantitative easing policy 

Change operating target from current account balance to call rate
Maintain zero interest rate policy
Clarify understanding of price stability

end-March Expiry of temporary measures related to ABSs and ABCP
July 14 Withdraw zero interest rate policy

Raise call rate to 0.25 percent
Raise basic loan rate for complementary lending facility to 0.4 percent
No change to amount of purchase of government bonds

July 21 Change units of bid rate from 0.001 percent to 0.01 percent
(notes)
1.  "call rate" refers to uncollaterized overnight call rate
2.  "current account balance target" refers to target for outstanding balance of current account at the BOJ  
 
 

Figure 1-1 Changes in CAB and its target 

0

5

10

15

20

25

30

35

40

0
1
/
0
1
/
0
4

0
1
/
0
3
/
0
5

0
1
/
0
5
/
0
2

0
1
/
0
6
/
2
9

0
1
/
0
8
/
2
7

0
1
/
1
0
/
2
4

0
1
/
1
2
/
2
0

0
2
/
0
2
/
2
5

0
2
/
0
4
/
2
3

0
2
/
0
6
/
2
1

0
2
/
0
8
/
1
6

0
2
/
1
0
/
1
6

0
2
/
1
2
/
1
2

0
3
/
0
2
/
1
7

0
3
/
0
4
/
1
5

0
3
/
0
6
/
1
2

0
3
/
0
8
/
0
8

0
3
/
1
0
/
0
7

0
3
/
1
2
/
0
5

0
4
/
0
2
/
0
6

0
4
/
0
4
/
0
5

0
4
/
0
6
/
0
4

0
4
/
0
8
/
0
2

0
4
/
0
9
/
2
9

0
4
/
1
1
/
2
9

0
5
/
0
1
/
2
8

0
5
/
0
3
/
2
9

0
5
/
0
5
/
3
0

0
5
/
0
7
/
2
6

0
5
/
0
9
/
2
1

0
5
/
1
1
/
2
1

0
6
/
0
1
/
2
3

0
6
/
0
3
/
2
0

0
6
/
0
5
/
1
9

0
6
/
0
7
/
1
4

CAB Target (Upper) Target (Lower)

（Trillion Yen）

2001.3.19
Introduction of
Qantitative Easing

2006.3.9
Exit from
Qantitative Easing

 
(Data) Tokyo Tanshi Home Page 



 4 

-0.1

0.0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

9
5
/
0
9
/
1
1

9
6
/
0
2
/
0
8

9
6
/
0
7
/
0
4

9
6
/
1
1
/
2
7

9
7
/
0
4
/
2
8

9
7
/
0
9
/
1
9

9
8
/
0
2
/
2
0

9
8
/
0
7
/
1
5

9
8
/
1
2
/
0
9

9
9
/
0
5
/
1
2

9
9
/
1
0
/
0
4

0
0
/
0
3
/
0
2

0
0
/
0
7
/
2
7

0
0
/
1
2
/
2
0

0
1
/
0
5
/
2
2

0
1
/
1
0
/
1
2

0
2
/
0
3
/
1
3

0
2
/
0
8
/
0
6

0
3
/
0
1
/
0
6

0
3
/
0
6
/
0
2

0
3
/
1
0
/
2
4

0
4
/
0
3
/
2
4

0
4
/
0
8
/
1
8

0
5
/
0
1
/
1
8

0
5
/
0
6
/
1
5

0
5
/
1
1
/
0
9

0
6
/
0
4
/
0
6

Call Rate Target

Zero Interest
Rate Policy

12/2/99-11/8/00

Quantitative Easing
Policy
20/3/01-9/3/06

(%)

Zero Interest
Rate Policy

10/3/06-14/7/06

Figure 1-2 Changes in Call Rate 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(Data) Tokyo Tanshi Home Page 

 
From the point of view of its economic impact, the new monetary policy 

framework can be decomposed into two distinct features: 
First is the feature as a zero-interest rate policy. Setting CAB target at 5 trillion 

yen meant that CAB would be supplied in excess of required reserves, which was then 4 
trillion yen. It implied that the BOJ committed itself to keep the call rate at zero as long 
as the new monetary policy framework was in place. In this sense, it is a revival of the 
zero interest rate policy that was implemented between February 1999 and August 2000. 
It was not, however, a mere duplication of the old arrangement. One of the important 
differences between the new arrangement and the old is that the new arrangement was 
accompanied by a commitment on its duration (ii). The new arrangement can be 
characterized as a zero-interest rate policy reinforced by a duration effect2. 
                                                   
2 More precisely, the old zero interest rate policy of 1999-2000 was also accompanied by a kind of 
duration commitment since the BOJ announced in April 1999 that it would continue the policy until 
the deflationary concerns were dispelled. But it was criticized to be too vague, leaving rooms for 
different interpretation of the definition of “deflationary concerns were dispelled “. With such a 
lesson, the commitment of the new framework was defined more clearly, setting the CPI as a judging 
measure. Another difference between the new arrangement and the old one is that, in May 2001, it 
was decided that bid rates for BOJ operation can be in 0.001 percents rather than 0.01 percents. 
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Second is the feature of a quantitative easing policy. Controlling quantity 
variables such as CAB target level and JGB purchase amount is completely different 
from the traditional operation of controlling interest rates. It was intended to open-up a 
new transmission mechanism for monetary policy which was left with no more room in 
terms of interest rate policy. The policy was new and unprecedented not only for the 
BOJ but also for other central banks. It should be recognized as the unique feature of the 
new monetary policy framework3. It is this feature that this paper will focus on, i.e., we 
will focus on the quantitative easing policy aspect of the new policy framework, rather 
than the zero interest rate policy aspect. 

The new monetary policy arrangement had been in place for about 5 years. The 
quantitative easing policy, however, was withdrawn in March 2006. The monetary 
policy framework has returned to the previous arrangement of setting call rates as 
operational target. Furthermore, zero-interest rate policy was withdrawn in July 2006. 
Call markets since then are making transaction at positive rates. At such a conjuncture, 
we considered it worthwhile to examine empirically the actual impact of the quantitative 
easing policy. It should be important not only for the assessment of the quantitative 
easing policy that had been taken, but also for extracting lessons and new insights into 
the workings of monetary policies for future benefit. The aim of our paper is to provide 
some useful material for the understanding of the role of quantitative easing policy. 
 The following analysis will lead us to the following conclusions. The 
macroeconomic impact on the quantitative easing policy is found to be positive on 
economic activities if we take sufficient account of the negative influence exerted by 
non-performing loans. However, the transmission mechanism of the policy is difficult to 
trace. Both the impact of raising CAB target levels and raising JGB purchase level has 
been examined, but the portfolio rebalancing induced by them were not clearly detected.. 
We also examined the signaling effect of the CAB increase, but found no evidence that 
the increase in CAB had any influence on the expectation of future interest rate. 
 The paper is organized as follows. Following this introductory section, section 
2 summarizes the expected effect of the quantitative easing policy and briefly surveys 
the empirical literature in the area. Section 3 examines the macroeconomic impact of the 
quantitative easing policy by estimating a small macroeconomic model and a structural 
VAR model. From section 4 to 6 examine the transmission mechanisms of the 

                                                                                                                                                     
Although they can both be characterized as a zero interest rate policy, the new arrangement had a 
lower floor level.   
3 The term “quantitative easing policy” is often used in a broader sense; to describe the new 
monetary policy framework as a whole, including the zero interest rate policy aspect and the 
duration commitment. This paper will use the term in a more restricted sense. 
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quantitative easing. Section 4 investigates the signaling or expectation effect of the 
increase in CAB target. Section 5 examines the impact of higher CAB target levels on 
banks’ lending behavior. It is followed by Section 6 where the impact of increase in JGB 
purchase level on portfolio rebalancing effect is examined. Final Section 7 provides a 
conclusion and suggested areas for future research. 
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2. Effects of Quantitative Easing Policy: What had been Expected, and What have 
Empirical Studies Found So Far?  

 
2-1 Expected Effects of the Quantitative Easing Policy 

Whether the quantitative easing policy has any unique effect distinct from a 
mere zero interest rate policy was a point of great controversy when it was implemented. 
Some welcomed the announcement of the quantitative easing policy with great 
enthusiasm, and regarded it as opening-up a new prospect for further monetary easing in 
the face of zero interest rate boundary. Some, on the other hand, were skeptic. As the 
liquidity trap argument tells, increase in monetary quantity would have no effect when 
interest rate is already around zero. BOJ itself had been denying the effect of 
quantitative easing before it finally decided to take a step toward it. What were, then, if 
any, effects of the quantitative easing policy?  

Possible effects of the new monetary policy framework can be summarized in 
the following three; (1) interest rate effect, (2) expectation effect, (3) portfolio 
rebalancing effect. 

The interest rate effect (1) is straightforward; the call rate will fall to zero and 
stay at that level throughout the period. Longer-term rates will also fall so long as the 
short-term rates are expected to stay low. Note that this effect can also be obtained 
through a mere zero interest rate policy without quantitative easing, and therefore is not 
the focus of our paper. 

As for the (2) expectation effect, the commitment that the policy will be in 
place until CPI registers a zero percent or an increase in a stable manner, coupled with 
the credibility of the BOJ, would influence the expectation of future call rate and thus 
bring long-term interest rate low. This flattening of the yield-curve should encourage 
those interest-rate sensitive demand components and stimulate economic activities. But 
this commitment effect is also attainable by the zero interest rate policy with a duration 
commitment, and therefore is not the objective of our analysis. One of the expectation 
effects which could be unique to the quantitative easing is the time-lag effect. After the 
quantitative easing regime was lifted in March 2006, there was about 3-month time-lag 
before the call rate departed from zero in July. What the BOJ had to do before raising 
call rate is to gradually reduce the supply of CAB to the level where it meets the private 
banks’ demand at positive interest rate. If people perceive the more the CAB is 
accumulated, the more time-lag is needed before returning positive interest rate, then the 
increase in CAB might lower expected future interest rate. Another expectation effect 
which could be unique to the quantitative easing is the signaling effect. If the increase in 
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CAB is perceived as an expression of the BOJ’s intention of continuing monetary easing 
for longer period, then it might have changed the expectation on future monetary 
situation. (3) Portfolio rebalancing effect can be expected when provision of ample 
CAB, a no-return, no-risk asset, induce agents to rebalance their portfolios and create 
demand for more risky assets. The lower interest rates and/or higher prices of those 
assets should stimulate economic activities. Portfolio rebalancing effect may also come 
by when increase in JGB purchase amount reduces the stock of JGBs to be held by the 
non-bank private sector.  

In addition to these effects, the effect of stabilizing financial system might 
come from the provision of ample liquidity to the banks. They will serve to calm-down 
the anxiety of the market that some banks may fail to secure enough liquidity and may 
ignite a negative chain reaction within the market.  

A summary of the expected effects of the new monetary framework is provided 
in Table 2-1. The time-lag effect and the signaling effect are investigated in the section 4. 
The portfolio rebalancing effects arising from the increase in CAB target and from the 
increase in BOJ’s purchase of JGBs are examined in sections 5 and 6 respectively. 

 
 

Table 2-1 Expected Effects of the New Monetary Policy Framework 
 

New Monetary Policy Framework 
 

(1) Interest Rate Effect 
 
(2) Expectation Effect 
   - Commitment Effect 
   - Time-lag Effect 
   - Signaling Effect 
 
(3) Portfolio Rebalancing Effect 
   - Induced by Increase in CAB Target 
   - Induced by Increase in BOJ’s JGB purchase 

 
 

Attainable by 
Zero Interest Rate Policy 
as well 

Effects Unique to  
Quantitative Easing 
…Focus of this paper 
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2-2 Survey of the Empirical Analyses 
Have the expected effects been witnessed? What are results of the empirical 

studies done so far? We will make a brief survey of the studies on the new monetary 
policy framework, with special emphasis on the effect of quantitative easing policy4. 
 With respect to the effect of zero-interest rate policy aspect of the new 
monetary policy framework, there seems to be a general consensus on its positive 
effectiveness. Zero interest rate policy, reinforced with a duration commitment, is 
judged to have been successful in lowering interest rate. 

The effect has been investigated by Oda and Ueda (2005) among others. They 
apply what they call a macro-finance approach to the issue and combine an estimation 
of a structural macro-model with a calibration of time-variant parameters to the 
yield-curve. This approach enables them to decompose interest rates into expectations 
and risk premium components. They derive hypothetical long-term interest rates 
without commitment, and compare that with its counterpart under commitment. They 
find that zero interest rate commitment had a significant impact of lowering medium- to 
long-term interest rates.  
 As for the impact of the quantitative easing policy, different results are 
provided for different channels: 

Financial system stabilization effect is generally accepted to have been 
effective. For instance, Baba et al. (2005) looked at the development in the money 
market and found that quantitative easing policy had contained risk and liquidity 
premiums. They concluded that it was successful in preventing liquidity crisis like the 
ones experienced in the late 1990s. Kobayashi et al. (2006) examined the impact of 
quantitative easing policy on Japanese bank equity values by means of an event study. 
They find that excess returns on bank stock prices were influenced significantly by 
increase CAB target levels when it was accompanied by an increase in JGB purchase 
amount as well. It was also found, however, that weak banks were expected to 
disproportionately benefit form quantitative easing policy. They did not deny the 
possibility of policy having the effect of delaying restructuring necessary for these 
banks.   

In contrast, results of the studies on portfolio rebalancing effect have not been 
favorable. Kimura et al. (2003) approached the issue first by using a 4-variable VAR 
model, consisting of rate of change of CPI, GDP gap, call rate, and growth rate of 
monetary base. They were not able to detect a positive effect of monetary policy on 
neither GDP gap nor CPI. They did find, however, that a hypothesis that interest rate 
                                                   
4 As one of the recent surveys of empirical studies, see Ugai (2006). 
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elasticity of demand for monetary base became infinite was rejected, suggesting a 
possibility of an increase in monetary base triggering portfolio rebalancing. After 
analyzing the impact with a use of a small macro-model, they concluded that 
quantitative magnitude of the effect of quantitative easing policy, especially the effect 
brought about by increase in monetary base, was highly uncertain and very small, if 
any5. Oda and Ueda (2005) analyzed portfolio rebalancing effect by examining the 
impact of CAB target level and JGB purchase amount on the risk premium component 
of interest rates. They found the effect of both policy instruments to be insignificant.  

Kimura and Small (2004), who also examined the portfolio rebalancing effect, 
reached a somewhat different conclusion. They constructed a model of risk premium on 
financial assets by applying capital asset pricing model (CAPM), and examined the 
impact of CAB target level and JGB purchase amount. They found that the effect of 
both instruments to be significant. In particular, they suggested that JGB purchase by 
BOJ may have reduced risk premiums on high-grade corporate bonds, which had some 
similar risk-return property with the JGB such as having counter-cyclical characteristics 
of returns. However, they also found that the policy might have increased risk premiums 
of assets with the risk-return property which is different from JGB, such as pro-cyclical 
returns, e.g. stocks and low-grade corporate bonds. They, therefore, warned against 
accepting the idea that JGB purchase provides unambiguous net benefits to financial 
markets. 
 In sum, analyses on portfolio rebalancing seem to cast doubt, in general, on its 
positive effect on economic activities. 
  Finally, signaling effect has been identified to be significant, but only for CAB 
target level increase. In order to check the signaling effect, Oda and Ueda (2005) 
investigated whether quantitative easing policy had influenced the commitment effect 
on the expectations component of interest rate. They found the effect of CAB target 
levels on the commitment effect to be significant, and suggested that it had reinforced 
the duration effect. However, similar effect for JGB purchase amount was not detected. 
On the other hand, Fujiki et al. (2004) applied an event study method to approach the 
issue. They find that CAB target level increase had no persistent effect on market 
expectations except for the event in May 2003. The studies on the signaling effect of 
quantitative easing policy have also been indecisive. 
 
                                                   
5 They suggest that the problems in the functioning of financial intermediaries and the ongoing 
restructuring in the corporate sector may have prevented the effect from showing up. They did not, 
however, go on further to examine the effect when the negative impact of the non-performing loans, 
for instance, is controlled for. This is one of the issues that will be picked-up in our paper. 
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2-3 Focus of the Paper 
We briefly surveyed the empirical literature on the effects of quantitative easing 

policy. Zero interest rate effect, especially when they are reinforced by duration 
commitment effect, has been confirmed to have positive effect on economic activities. 
In contrast, the studies have been doubtful, in general, on the effect of the quantitative 
easing policy; even when they find significant effect, they tend to be small, or not 
necessarily beneficial to the economic recovery.  

While the impact of the quantitative easing policy has already been examined 
from various aspects, there are still some areas where further study is warranted. 

First is the need to control the negative effect that might have been exerted by 
non-performing loans. It has been claimed in some cases that the reason why positive 
effect of quantitative easing policy had not been detected was because financial 
intermediaries was unable to function properly and/or corporate restructuring was still 
on its way6. It is true that the period of quantitative easing policy coincided with the 
period of disposal of non-performing loans problem. Nevertheless, it was seldom taken 
explicit account of in the analyses. In order to isolate the effect of the quantitative 
easing policy, the negative impact of such development should be taken into account. 

Second is the need to consider the impact of the quantitative easing policy on 
the balance sheet of the banks. If the effect of the quantitative easing policy is to be 
examined with due consideration given to its transmission mechanism, it is natural to 
analyze banks’ balance sheets. They are, after all, the starting point of the transmission 
of policy. Whether it is a change in CAB target level or JGB purchase amount, changes 
must take place in banks’ balance sheets and induce increase in bank loans. However, 
bank balance sheets have, so far, seldom been analyzed7. It is important to add analyses 
of this kind in order to deepen our understanding of the effect of quantitative easing 
policy.  

In view of the above, this paper will undertake empirical analysis of the effect 
of quantitative easing policy with emphasis given to the following points: 

First, overall macroeconomic effect of quantitative easing policy will be 
analyzed. We will construct a small macroeconomic model, and examine the effect of 
excess money. A structural VAR model will also be constructed to analyze the effect of 
the excess money. The effect will be identified with due consideration given to the 
effect of non-performing loans.  

                                                   
6 An example is Kimura et al. (2003). 
7 Survey by Ugai (2006) is comprehensive, but does not discuss the impact of the quantitative 
easing policy on banks’ balance sheets. 
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Second, effect of quantitative easing policy on banks’ balance sheet will be 
analyzed. The impact of CAB target level on bank lending will be analyzed by 
estimating bank loan supply function. 

Third, effect of JGB purchasing amount on portfolio rebalancing will be 
analyzed. In particular, the impacts of JGB purchase amount on excess return of JGBs 
and bank loans will be examined, in addition to those on equities and corporate bonds 
which are examined by preceding Kimura and Small(2004).  
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3. Macroeconomic Effect of the QEP 
 
3-1 An Analysis by a Small Macroeconomic Model 

In this section, the effect of quantitative easing policy will be analyzed making 
use of a small macroeconomic model. The model is based on the model constructed by 
Kimura et al. (2003). Their model consists of four equations, AD, AS, LM, and MP, and 
is used to analyze the impact of the estimated “excess money”. Excess money is defined 
as the portion of monetary base which is in excess of the long-term equilibrium level of 
money demand. The recent development of excess money is dominated by the changes 
in CAB, but it also found in the period prior to quantitative easing policy due to changes 
in real GDP and interest rates. Of course, for the notion of excess money to be valid, 
money has to have a satiation point, i.e. no liquidity trap. They have estimated a money 
demand equation to confirm that there actually is a satiation point. As we have seen in 
the previous section, their conclusion was that the effect was unstable and very small, 
even if there was a positive impact. 

While our model is based on the model used in Kimura et al. (2003), there are 
differences in the following respect. First, the estimation period has been extended for 
more than 3 years to include more samples under the quantitative easing policy regime. 
Second, impacts of non-performing loans and foreign exchange rate have been 
explicitly considered by adding relevant variables to the equation. Third, excess money 
has been re-estimated by taking into account the possibility of a structural change in 
money demand equation under quantitative easing policy regime and consequently has 
been treated exogenously. 
 

The estimated model has the following structure:    
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where yt denotes real GDP (in logarithms), yn

t  potential GDP (in logarithms, 
constructed by the HP filter)、it nominal interest rate (in logarithms)、Δpt GDP deflator 
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(annualized rate of change from previous quarter), rn
t equilibrium real interest rate 

(assumed to be the same as the growth rate of the potential GDP, annualized rate of 
change from previous quarter), Δqt excess money,Δlt non-performing loans, ft real 
effective exchange rate, π*

t target level of inflation rate (annualized rate of change from 
previous quarter), in

t (=rn
t+π*

t) equilibrium nominal interest rate, and i*
t target level of 

nominal interest rate. 
AD equation (3-1) is an aggregate demand equation which relates current GDP 

gap to a lagged GDP gap, real interest rate, and excess money. It also has 
non-performing loans and real effective exchange rate as explanatory variables, which 
are not included in Kimura et al.(2002). 

AS equation (3-2) is an aggregate supply equation which explains current rate 
of inflation by lagged rates of inflation and lagged GDP gap. 

MP equation gives a monetary policy rule. Policy interest rate is determined by 
a Taylor rule (3-4); it is given as a weighted average of the diversion of actual inflation 
rate from its target and the GDP gap. Considering, however, that it may give a negative 
interest rate, non-zero constraint is imposed by (3-3). Parameter corresponding to the 
smoothness of the curve, ω, is set at 0.01. The target inflation rate is set to 2.5 percent 
at the beginning of the estimation period (1978) and to 0.5 percent at the end of the 
estimation period (2005), and the levels between the two periods are estimated using a 
sigmoid function (3-5);  
 

(3-5)  0,
))(exp(1

25.2, ** >
-+

-=+= r
r

pVpp
tT

tttt   

 
where ζ is an error term, t a time trend, and T a structural change dummy. T has been set 
at the second quarter of 1987, and ρ was estimated by non-linear least squares to be 
-0.46.  

 
The way we obtained the series on excess money needs to be discussed in 

detail. The excess money is estimated after checking the degree of cointegration. The 
degree of cointegration between real monetary base, real GDP, and call rate is estimated 
to be one.  
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Table 3-1  Johansen’s Cointegration Test 

 Series:Real base money, real GDP, Call rate
Sample:1978：1Q～2005：3Q

No. of CE(s) Eigenvalue
zero 0.238 32.973 ** 28.318 **
At most 1 0.041 4.654 4.335
At most 2 0.003 0.320 0.320
Sample：1978：1Q～2000：4Q

No. of CE(s) Eigenvalue
zero 0.265 36.461 ** 26.121 **
At most 1 0.084 10.341 7.496
At most 2 0.033 2.844 * 2.844 *
 *(**) denotes rejection of the hypothesis at the 5%(1%) level

Notes:The lag-length of the VECM is 2,obtained from AIC.

Trace Statistic Max-Eigen Statistic

Trace Statistic Max-Eigen Statistic

 
 

The estimated money demand function is as follows.  
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Where mt denotes monetary base, pt  GDP deflator、yt  real GDP、it  call rate. 
Estimation was made for two period starting 1978:1Q and; (a) ending 2000:4Q, and (b) 
ending 2005:Q3. 
 

Table 3-2  Estimation Result of Money Demand Function 
 

 Dependent Variable: Real Monetary Base
Beginning of sample：1978:1Q Coefficient Std. Error
End of sample Constant -7.015 0.516 ***
2005:3Q GDP log(y) 1.320 0.041 ***

Call Rate log(i/(1+i)） -0.103 0.003 ***
Adjusted R-squared 0.986
Akaike info criterion -2.650
Durbin-Watson stat 0.393

End of sample Constant -7.671 0.428 ***
2000:4Q GDP log(y) 1.376 0.034 ***

Call Rate log(i/(1+i)） -0.082 0.004 ***
Adjusted R-squared 0.981
Akaike info criterion -3.137
Durbin-Watson stat 0.282

 *** denotes rejection of the hypothesis at the 1% level  
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By Chow breaking point test, structural change of the money demand function 
was found at the beginning of Quantitative Easing Policy period (2001:Q1). Therefore, 
of the two estimated equations, the one that was estimated for the period 
1978:Q1-2000:Q4 was adopted. The excess money was obtained from the following 
formula: 
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The excess money for 2001-2005 was obtained by extrapolating the money 

demand equation and calculating difference from the actual. 
 

The data on non-performing loans also needs to be explained. Since there are 
no reliable data that extends back to 1978, estimated series of excess debt of the 
corporate sector was used as a proxy variable. To estimate a series of excess debt, we 
followed the methodology suggested by Ohnishi et al. (2002), and used the following 
formula.  
 
Excess working capital 
＝short term loan 
－（bill receivable・accounts receivable）＋inventory－（bill payable・account payable） 
 
              Normal working capital 
 
Excess equipment capital 
＝（long term loan＋bond）－（（ordinary profit×0.5＋depreciation cost）×5 years） 
 
                     Cash flow×normal payment terms 
 



 17 

The estimated model is as follows: 
 

Table 3-3 Estimation Result of the Macroeconomic Model 

+NPL +REER +NPL+REER
Eq.1 Eq.2 Eq.3 Eq.4

φ 0.869 *** 0.867 *** 0.812 *** 0.834 ***
σ -0.060 *** -0.057 *** -0.047 *** -0.047 ***
ψ1 0.046 *** 0.042 *** 0.031 *** 0.027 ***
ψ2 0.023 *** 0.024 *** 0.021 *** 0.019 ***
ψ3 -0.022 *** -0.020 *** -0.018 *** -0.017 ***
ψ4 -0.011 *** -0.017 *** -0.012 ***
ξ -0.001 -0.052 ***
χ -0.001 *** -0.001 ***
θ 0.472 *** 0.473 *** 0.473 *** 0.473 ***
λ 0.098 ** 0.098 *** 0.097 *** 0.096 ***
μ 1.277 *** 1.266 *** 1.262 *** 1.252 ***
ν 0.411 *** 0.419 *** 0.420 *** 0.428 ***
J test 0.212 0.213 0.212 0.213
p-value 0.1282 0.2076 0.2095 0.3648

sum of ψ 0.047 0.035 0.017 0.017
long-run parameter 0.36 0.26 0.09 0.10

Notes: Exchange rate is 4 term moving average of original data.
long-run parameter on ψ is calculated as ψ/(1-φ).
ψi is the excess money parameter of i lags  

 
The estimated parameters all have expected signs and are significant8. In 

particular, the following are some of the important observation from the point of view of 
understanding the effect of the QEP. 

First, coefficient of excess money is significant and positive. It shows that 
increase in excess money, as a result of increase in CAB target level, has a positive 
impact of stimulating the economy. This result is very different from the result shown in 
Kimura et al. (2003) in which they were unable to get a significant result. 

Second, coefficient on non-performing loans is found to be significant and to 
exert negative influence on the economy. Since Kimura et al.(2002) did not include a 
variable representing non-performing loans, they were not able to sort out the influence 
of non-performing loans from the effect of excess money. This may be the reason why 
they were not able to identify a significant and positive effect of excess money9.   
                                                   
8 Other than the estimate shown in the text, we have estimated the model using long-term interest 
rate instead of call rate. The implication is not different from those noted in the text for estimation 
with call rate. 
9 Kimura et al. (2002) does in fact mention the possible influence of non-performing loans that may 
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Third, coefficient on exchange rate is estimated to be significant and negative. 
It confirms that depreciation of real effective exchange rate exerts a positive impact on 
the economy. The result implies that if quantitative easing induces depreciation of the 
exchange rate, the impact will be stronger. This point will be pursued in the VAR model 
analysis in the following. 

If the estimated coefficients are used to calculate the contribution of excess 
money on GDP gap, the result can be seen on Table 3-4. We use the long-run coefficient 
of the estimation considered NPL and exchange rate effect (Eq4.on Table 3-3). The 
contribution of quantitative easing policy, contribution of excess money in this analysis, 
amounts to minus 1.26 percentage points in FY2001, plus 1.00 percentage points in 
FY2002, plus 0.20 percentage points in FY2004, and plus 0.75 percent in FY2004. The 
negative contribution implies in FY2001 implies that money demand grew considerably 
due to the decline in interest rate so that money supply fell short of demand. The result 
shows that while contributions may not be so large, it is certainly not negligible. 

 
Table 3-4  Effect of QEP on GDP gap 

 

Fiscal Year

Average of
difference excess

money（a)(%)
long-run parameter

（ψ'）
Contribution to GDP

gap((a)×ψ'）(%)

2001 -3.2 0.10 -0.32
2002 3.3 0.10 0.33
2003 0.5 0.10 0.05
2004 1.9 0.10 0.19
2005 -1.7 0.10 -0.17  

 
 
3-2 An Analysis by a Structural VAR Model 
 

We next analyze the impact of quantitative easing policy by a structural VAR 
model. The model consists of the following six variables: GDP gap yt–yt

n (yt denotes 
real GDP and yn

t potential GDP (in logarithms)), GDP deflator inflation rate Δpt 
(annualized rate of change from previous year), nominal interest rate it, excess money qt, 
non-performing loans lt and real effective exchange rate ft.  

A usual VAR model of those six variables can be regarded as reduced form 
equations of a small macroeconomic model. In order to recover the structural equations, 
the following constraints on coefficients are imposed. They are constraints on the 
                                                                                                                                                     
have prevented them from identifying a significant and positive effect of excess money. 
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concurrent impact on other variables. In addition to the constraints on coefficients of 
GDP gap, inflation rate, interest rate, and excess money that corresponds to the small 
macroeconomic model analyzed earlier (equations (3-1) to (3-4), and (3-7)), constraint 
on the coefficients of Δlt,, and Δft are imposed; Δlt is assumed to be concurrently affected 
by yt–yt

n, Δpt, it, Δqt but not by Δft, and Δft is assumed to be concurrently affected by the 
all other variables in the model.  
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The result of the estimation of the model is as follows. Sample period is from 

1978:1Q to 2005:3Q. Lag of order of two was selected by SIC criteria. 
 
 

Table 3-5 Estimated Coefficients of Structural VAR 
 

Dependent Variable Standard Error z stat p-value

yt-y
n
t it C9 0.003 0.624 0.00 1.00

it yt-y
n
t C1 -0.095 0.399 -0.24 0.81

Δpt C5 -0.074 0.036 -2.02 0.04 **

Δｑｔ yt-y
n
t C2 0.974 0.441 2.21 0.03 **

Δpt C6 0.156 0.216 0.72 0.47

it C10 -1.622 0.553 -2.93 0.00 **

Δｌｔ yt-y
n
t C3 1.098 0.328 3.34 0.00 ***

Δpt C7 0.322 0.158 2.04 0.04 **

Δｌｔ C11 -0.425 0.418 -1.02 0.31

Δｑｔ C13 0.071 0.069 1.02 0.31

Δft yt-y
n
t C4 181.144 85.434 2.12 0.03 **

Δpt C8 43.469 39.873 1.09 0.28

it C12 -1.788 104.202 -0.02 0.99

Δｑｔ C14 13.833 17.228 0.80 0.42

Δｌｔ C15 -6.783 23.535 -0.29 0.77

Coefficient

 

Sample period: 1978:1Q-2005:3Q 
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Not all are significant, but their signs are consistent with the underlying 
macroeconomic model. Interest rate is influenced positively by inflation rate. Excess 
money is influenced negatively by GDP gap and positively by interest rate. 

The impulse response functions are shown on Figure3-1 and 3-2. Excess 
money influences GDP gap positively. NPL and exchange rate influences it negatively. 
Analysis using the structural VAR model suggests that the QEP did have an effect on the 
Japanese economy. 
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Figure 3-1 
Response of Each variables to Structural One S.D. Excess Money Innovations

Notes:Dotted lines show the interval estimates of ±1standard errors.
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Figure 3-2 
Response of GDP gap to Structural One S.D. Innovations

Notes:Dotted lines show the interval estimates of ±1standard errors.
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4. Expectation Effect 
 
 In the pervious section, we found that the quantitative easing policy had 
positive effect on the macroeconomy. But its transmission mechanism remains unclear. 
Since the influential “liquidity trap” argument maintains that quantitative expansion 
around zero interest rate has no effect, it is necessary to show how, or through what 
transmission mechanism, the policy affected the economy before making any 
conclusion. 
 We examine the possible transmission mechanisms one by one, based on the 
summary presented in Table 2-1 above. This section examines the expectation effect 
(time-lag effect and signaling effect), and the following two sections analyzes portfolio 
rebalancing effects. 
 
4-1 Implied Forward Rate 
 To analyze the expectation effect, we make use of the information contained in 
the term structure of interest rate. In particular, we pay attention to the implied forward 
rates which reflects the expectations on future interest rate.  

The implied forward rates can be obtained in the following way. Consider an 
investment of n+1 years. If one invests in an n+1-year bond and holds it until maturity, 
it will yield a return of (1+in+1.t)n+1, where in+1.t is the interest rate of the n+1-year bond 
at time t. If another one invests in an n-year bond for the first n years and then in a 
1-year bond for the remaining 1 year, then it will yield (1+in.t)n(1+i1.t+n). If arbitrage is 
made between the above two investments, their expected return at time t should be the 
same. Therefore,  

 
Et(1+in+1.t)n+1 = Et(1+in.t)n(1+i1.t+n) 
⇔ Et i1.t+n = (1+in+1.t)n+1/(1+in.t)n–1 
 

Thus obtained expected interest rate of n-year ahead (Et i1.t+n), which is implied 
in the term structure, is called implied forward rate (IFR).  

Figure 4-1 shows thus calculated IFRs, from 3-month ahead to 9-year ahead. 
The IFRs fell at first when the quantitative easing was introduced, but then stayed at 
about the same level for a while until it started to fall in 2002. The IFRs hit the bottom 
in 2003, and suddenly bounced back to the levels observed before quantitative easing. 
Looking at the 6-month ahead IFR, it began to rise in late 2005, reflecting the 
expectation that the lift of the quantitative easing and zero interest rate might take place 
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in not far future. Then the 3-month IFR followed to rise in early 2006, when the lift 
became to be perceived as a matter of near future. 

 
 

Figure 4-1 Implied Forward Rates 
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4-2 Examination of Expectation Effect using Implied Forward Rate 
 We examine the effect of increase in CAB on the IFRs, based on the following 
model presented by Estrella (1998). 
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where; p (inflation rate), y (output gap), is(nominal short-term interest rate),  
il(nominal long-term interest rate), rl(real short-term interest rate)  

 
 Equations (4-1) to (4-3) are the Phillips Curve (4-1), the IS Curve (4-2) and the 
monetary policy reaction function (4-3) respectively, and thus compose a conventional 
AD-AS-MP model. They are coupled with the Fisher equation (4-4) and arbitrage 
condition of the term structure (4-5). 
 Solving the above model for future short-term interest rate, we obtain; 
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 Equation (4-6) shows that the expected future short-term interest rate depends 
on the current short-term interest rate it

s and the current inflation rate pt and the current 
output gap yt, and that the parameters of them reflects the parameters of aggregate 
demand, aggregate supply and monetary policy reaction. 
 Expanding the equation (4-6) to include a quantitative easing measurement 
variable, and measuring the expected future short-term interest rate by implied forward 
rates, we estimate the following equation (4-7). 
 

tt
CPI
t

call
tt QEyiIFR gbpbba ++++=- 321)74(  

where IFRt is implied forward rate, it
call is call rate, pt

CPI is inflation rate 
measured by CPI, yt is output gap10, and QEt is a measurement of quantitative 
easing 

 
 We use the log of CAB as the quantitative easing measure QE. Thus, if the 
increase in CAB influenced the market’s expectation on the future monetary policy and 
the future interest rate, either through time-lag effect or signaling effect, the parameter g 
would be negative. We also examined two alternative measurements of quantitative 

                                                   
10 CPI inflation rate is the change from the same month of previous year. Output gap is obtained by 
assuming an orthodox Cobb-Douglass production function, and accordingly taking geometric 
average of capital stock input gap (calculated from the operating rate) and labor input gap 
(calculated from labor ratio, unemployment rate and hours worked) with the capital distribution ratio 
of 0.33 (the average capital distribution ratio in Japan since 1980). 
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easing; CAB in excess of reserve requirement (i.e. excess reserve + current account held 
by non-reserve-required financial institutions) and the base money. As for the IFRs, we 
used both of the IFRs obtained from the yield curve of the JGBs, and the IFRs obtained 
from the yield curve of the Japanese yen swap. Sample are from Jan. 1995 to June 2006. 
All the variables are differenced to avoid the problem of non-stationarity11. To take into 
consideration the possible changes in the effect of quantitative variables between the 
quantitative easing policy period and the other periods, actual estimation includes the 
quantitative easing policy period dummy (Dum) as in  (4-7’) below. Thus, our interest 
is whether the parameter g2 is negative or not. 
 

ttttt
CPI
t

call
tt DumQEDumQEyiIFR ×+-×++++=¢- 21321 )1()74( ggbpbba  

 
 The results are on Table 4-1 and 4-2. As shown in the tables, there is no case in 
which the parameter of QE*Dum (g2) is estimated to be significantly negative. Changing 
the quantitative easing measurement (CAB, CAB in excess of required reserves, and 
monetary base) nor changing the IFR variable (JGB IFRs and swap IFRs, for various 
time span) does not change the result. Thus, our conclusion is that the quantitative 
easing policy does not have an expectation effect on the future interest rate expectations. 
Although Oda and Ueda (2005) maintain that the increase in CAB had an effect of 
expectation component of the yield curve, reinforcing the duration commitment, our 
analysis does not support their result12. 

                                                   
11 ADF Unit root test depicts unit roots for all the variables used here. 
12 The reason for the different results of us and of Oda and Ueda (2005) is unclear. Difference in the 
sample period used may not be the reason, since applying the same sample period does not change 
our results. Two possible reasons are (1) the difference in analyzing methodologies and (2) the 
possibility of spurious regression in Oda and Ueda (2005).  

As for the methodological difference, we estimated an expanded version of the equation (4-6), 
which is obtained from the model (4-1) to (4-5). On the other hand, Oda and Ueda (2005) first 
estimates a structural macro model, which is comparable to our (4-1) to (4-5) but incorporating 
duration commitment in the monetary policy reaction function explicitly, and then calibrate the 
model to obtain the model-based expected future interest rates, which is a kind of counterpart of our 
(4-6). They then calculate the expectation component of the yield curve by integrating such 
model-based forward rates. In the final step, they regress such expected component of the yield 
curve to the quantitative easing variables (CAB and JGB purchases). With the finding that the 
expectation component of yield curve is negatively correlated with the CAB, they conclude that 
increase in CAB had been reinforcing the expectation effect of duration commitment. But the logic 
of their analysis seems to us somewhat tautological. Regressing a variable which is obtained from a 
simulation of one model (and therefore already is fully explained by the model) to an additional 
variable of quantitative easing does not seem to make sense. 

With regard to spurious regression, their regression uses all the variables (expectation component 
of yields, CAB, BOJ purchases) in levels without differencing. Since those variables are strongly 
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Table 4-1 Effect of Quantitative Easing Policy on JGB IFRs 
 
QE = CAB 

Const. Call Rate CPI Output Gap QE*(1-Dum) QE*Dum Adj.R2 D.W

3-month -0.0001   0.8287*** 0.1468*  0.0031   0.0000   0.0002   0.289 2.150
6-month 0.0000   0.3409   0.1492   0.0232   -0.0009   0.0004   0.023 2.530
1-year 0.0000   0.5070** 0.1211   0.0364** -0.0017   -0.0003   0.077 2.195
2-year -0.0001   0.7690*** 0.2300   0.0216   -0.0003   0.0008   0.094 2.213
3-year -0.0002   0.4417** 0.3248** 0.0092   -0.0006   0.0007   0.043 2.058
4-year -0.0001   0.4776*  0.2244   -0.0073   -0.0002   0.0004   0.009 2.239
5-year -0.0002   0.0517   0.2892   -0.0272   -0.0009   0.0011   -0.006 2.227
6-year -0.0002   0.3708   0.4907** -0.0176   0.0009   0.0001   0.018 2.063
7-year -0.0002   0.0387   0.2800   -0.0139   -0.0032   0.0008   -0.006 2.110
8-year -0.0003   0.3095   0.3039   0.0063   0.0014   -0.0011   -0.013 2.131
9-year -0.0002   -1.0476** 0.4314   0.0207   -0.0056*  -0.0085   0.037 2.147  

 
QE = CAB in Excess of Required Reserves 

Const. Call Rate CPI Output Gap QE*(1-Dum) QE*Dum Adj.R2 D.W

3-month -0.0001   0.7840*** 0.1588** 0.0028   -0.0003   0.0001   0.306 2.120
6-month 0.0000   0.2964   0.1598   0.0231   -0.0004   0.0000   0.038 2.446
1-year 0.0000   0.5093** 0.1187   0.0374** -0.0003   0.0003   0.071 2.207
2-year -0.0001   0.7589*** 0.2353   0.0226   -0.0002   0.0008   0.099 2.200
3-year -0.0002   0.4609** 0.3168** 0.0097   0.0001   0.0007   0.044 2.054
4-year -0.0001   0.4548*  0.2342   -0.0070   -0.0003   0.0002   0.014 2.246
5-year -0.0002   0.0659   0.2845   -0.0281   0.0001   0.0002   -0.008 2.213
6-year -0.0002   0.4229   0.4723** -0.0164   0.0005   0.0011   0.030 2.030
7-year -0.0002   0.0091   0.2837   -0.0135   -0.0006   0.0004   -0.010 2.148
8-year -0.0002   0.3350   0.2951   0.0051   0.0005   -0.0009   -0.007 2.138
9-year -0.0003   -1.1054** 0.4101   0.0242   -0.0010   -0.0026   0.023 2.181  

 
QE = Monetary Base 

Const. Call Rate CPI Output Gap QE*(1-Dum) QE*Dum Adj.R2 D.W

3-month -0.0001   0.8069*** 0.1307*  0.0041   -0.0071   0.0031   0.301 2.201
6-month 0.0000   0.3179   0.1239   0.0235   -0.0100   0.0029   0.028 2.544
1-year 0.0000   0.4959** 0.0887   0.0385** -0.0091   0.0096   0.071 2.200
2-year -0.0001   0.7543*** 0.2124   0.0231   -0.0073   0.0100   0.098 2.201
3-year -0.0002   0.4258*  0.3019** 0.0109   -0.0090   0.0109   0.048 2.051
4-year -0.0001   0.4491*  0.1977   -0.0058   -0.0148   0.0102   0.020 2.239
5-year -0.0002   0.0282   0.2548   -0.0241   -0.0123   0.0187   0.003 2.228
6-year -0.0002   0.2982   0.4421** -0.0144   -0.0332*  0.0179   0.046 2.041
7-year -0.0002   0.0580   0.2633   -0.0167   -0.0041   -0.0051   -0.024 2.087
8-year -0.0003   0.2531   0.2760   0.0080   -0.0248   0.0058   -0.003 2.133
9-year -0.0003   -0.9245*  0.4386   0.0220   0.0453   -0.0286   0.026 2.135   

(Note) ***/**/* denotes significance at 1%/5%/10% level. 

                                                                                                                                                     
suspected to be non-stationary, their results may be suffering from non-stationary regression. In 
addition, since their regression employs only two explaining variables (CAB and JGB purchases), it 
might also be subject to missing variable biases. The possibility of spurious regression may not be 
negligible. 



 28 

Table 4-2 Effect of Quantitative Easing Policy on swap IFRs 
 
QE = CAB 

Const. Call Rate CPI Output Gap QE*(1-Dum) QE*Dum Adj.R2 D.W

3-month 0.0000   0.5937*** 0.1161*  0.0122   0.0000   0.0000   0.269 2.399
6-month -0.0001   0.5435*** 0.1024   0.0208*  -0.0004   0.0005   0.137 2.357
1-year -0.0001   0.6229*** 0.1874   0.0251   -0.0007   0.0003   0.084 2.134
2-year -0.0001   0.4933** 0.2466   0.0249   0.0000   0.0003   0.040 2.198
3-year -0.0001   0.5407** 0.2455*  0.0024   0.0003   0.0005   0.041 1.949
4-year -0.0002   0.3518   0.3180*  -0.0179   0.0003   0.0009   0.013 2.301
5-year -0.0001   -0.1829   0.3498** -0.0212   -0.0005   -0.0003   0.008 2.011
6-year -0.0001   -0.3372   0.3754** -0.0216   -0.0014   -0.0011   0.016 2.089
7-year -0.0001   -0.4405   0.3035** -0.0215   -0.0014   0.0000   0.018 1.926
8-year -0.0001   -0.2902   0.2647*  -0.0247   -0.0012   0.0008   0.009 2.135
9-year -0.0001   -0.4756   0.2290*  -0.0118   -0.0007   -0.0019   0.002 2.188  

 
QE = CAB in Excess of Required Reserves 

Const. Call Rate CPI Output Gap QE*(1-Dum) QE*Dum Adj.R2 D.W

3-month 0.0000   0.5841*** 0.1202** 0.0123   -0.0001   0.0000   0.272 2.379
6-month -0.0001   0.5262*** 0.1097   0.0212** -0.0002   0.0003   0.149 2.305
1-year -0.0001   0.6011*** 0.1944   0.0262   -0.0003   0.0005   0.095 2.090
2-year -0.0002   0.4766** 0.2538*  0.0259   -0.0002   0.0005   0.045 2.193
3-year -0.0002   0.5545** 0.2423*  0.0031   0.0001   0.0007   0.043 1.940
4-year -0.0002   0.3437   0.3252*  -0.0175   -0.0001   0.0005   0.014 2.311
5-year -0.0001   -0.1662   0.3440** -0.0214   0.0001   -0.0002   0.008 1.983
6-year -0.0001   -0.3104   0.3596** -0.0210   0.0000   -0.0001   0.007 2.066
7-year -0.0001   -0.4850   0.3019** -0.0221   -0.0002   -0.0002   0.014 1.952
8-year -0.0001   -0.2488   0.2541*  -0.0240   0.0000   0.0008   0.005 2.098
9-year -0.0001   -0.5007   0.2227   -0.0116   -0.0001   -0.0007   0.000 2.184  

 
QE = Monetary Base 

Const. Call Rate CPI Output Gap QE*(1-Dum) QE*Dum Adj.R2 D.W

3-month 0.0000   0.5839*** 0.1084*  0.0127   -0.0047   0.0029   0.275 2.412
6-month -0.0001   0.5406*** 0.0934   0.0218** -0.0017   0.0062   0.138 2.358
1-year -0.0001   0.6280*** 0.1774   0.0269   0.0022   0.0085   0.084 2.132
2-year -0.0002   0.4882** 0.2377   0.0269   -0.0006   0.0087   0.042 2.195
3-year -0.0002   0.5286** 0.2403*  0.0028   -0.0048   0.0037   0.042 1.956
4-year -0.0002   0.3181   0.2983*  -0.0177   -0.0167   0.0064   0.024 2.311
5-year -0.0001   -0.2117   0.3159** -0.0207   -0.0184   0.0036   0.027 2.015
6-year -0.0001   -0.3519   0.3348** -0.0214   -0.0186   -0.0001   0.025 2.102
7-year -0.0001   -0.4593   0.2749*  -0.0233   -0.0169   -0.0037   0.027 1.923
8-year 0.0000   -0.3106   0.2587*  -0.0301*  -0.0131   -0.0149   0.018 2.124
9-year 0.0000   -0.5026*  0.2042   -0.0140   -0.0196*  -0.0121   0.028 2.162  

(Note) ***/**/* denotes significance at 1%/5%/10% level. 
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4-3 Examination of Commitment Effect 
 Although it is not of our main concern, the analyzing framework employed 
here can also be used to examine the effect of the duration commitment that the BOJ 
continue the QEP until the CPI inflation rate turn stably positive. The commitment can 
be interpreted as changes in the parameters in the monetary policy reaction function 
(4-3); increased stickiness of call rate (increase in c1) and reduced response to inflation 
(decrease in c2). Looking at the equations (4-6) and (4-7), this would cause the increase 
in b1 ( as a result of increased c1) and the decline in b2 and b3 (as a result of decreased 
c2). These considerations suggest that, if the duration commitment is actuary perceived 
as the changes in the BOJ’s monetary policy behavior, and therefore influence the 
expectations on future interest rate, then the estimated bs would change in the directions 
mentioned above. 
 We examine whether the duration commitment actually had an expectation 
effect by using the commitment dummy variable (Dum2), which takes a value of 1 in 
the periods when the BOJ made some kind of duration commitment (which includes the 
zero interest rate policy period (when the BOJ announced to continue the policy until 
the deflationary concern were dispelled) and the quantitative easing period), and takes 
the value of 0 in other periods. We estimate; 
 

ttttt
CPI
tt

call
t

tt
CPI
t

call
tt

DumQEDumyDumDumi

QEyiIFR

2222

)74(

321

321

×¢+×¢+×¢+×¢+

++++=¢¢-

gbpbb

gbpbba
 

 
 If the commitments had an expectation effect, b’1would be positive and b’2 and 
b’3 would be negative.  

The results are in Table 4-3. b’3 was significantly negative for 3-month and 
1-year IFR. In other cases, although not significant, there is a clear tendency that b’1>0, 
b’2<0 and b’3<013. These results suggest the possibility that those commitments actually 
had effect on expectation of future interest rate, and accordingly lowered longer-term 
interest rates. Note that, parameters on QE are still insignificant for all the cases. 
Although the duration commitment seems to have had expectation effect, the QEP by 
itself does not. 

                                                   
13 When the commitment dummy is limited to the QEP period when the commitment is defined in a 
clearer manner (i.e. excluding the zero interest rate policy period when a commitment was made but 
was perceived to be somewhat vague), the results for b’2 and b’3 are almost the same. But the 
estimates of b’1 sometimes become negative, although not significant. This may be because the call 
rate during the period is almost unchanged cohering to zero, and thus unable to produce reliable 
estimates of b’1. 
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Table 4-3 Expectation Effect of Duration Commitment 
 

(JGB IFRs, QE = CAB) 

Const. Call Rate CPI Output Gap QE
Call Rate
    * Dum2

CPI
    * Dum2

Output Gap
    * Dum2

QE
    * Dum2

Adj.R2 D.W

 6-month 0.0000   0.2890   0.2336   0.0739** -0.0013   0.4747   -0.2720   -0.0692*  0.0007   0.050 2.443

 1-year 0.0001   0.5052** 0.1485   0.0889*** 0.0002   0.5734   -0.1958   -0.0836** -0.0016   0.110 2.125

 2-year -0.0001   0.8053*** 0.2935   0.0586*  0.0042   0.3527   -0.2305   -0.0598   -0.0044   0.099 2.174

 3-year -0.0001   0.4943** 0.4380** 0.0373   0.0066   0.4257   -0.3232   -0.0475   -0.0073   0.051 2.019

 4-year -0.0001   0.4945*  0.2452   0.0075   0.0018   0.1603   -0.0795   -0.0241   -0.0021   -0.011 2.224

 5-year -0.0001   0.0432   0.3687   -0.0143   0.0019   0.6651   -0.2200   -0.0254   -0.0025   -0.023 2.218

 6-year -0.0002   0.4325   0.4985*  0.0002   0.0034   -0.5787   -0.0503   -0.0248   -0.0026   -0.002 2.048

 7-year -0.0002   0.1485   0.3544   0.0039   -0.0006   -1.5228   -0.1999   -0.0297   -0.0017   -0.020 2.089  
(Note) ***/**/* denotes significance at 1%/5%/10% level. 
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5. Portfolio Rebalancing Induced by Increased CAB 
 
 In this section we examine whether the increase in the CAB target had any 
portfolio rebalancing effect. In particular, the effect of increase in the CAB on the 
lending behavior of commercial banks is investigated using a panel data of banks’ 
balance sheets. 
 
5-1 Portfolio Selection by Banks and Quantitative Easing 
 Consider the simplified balance sheet of a bank shown in Figure 5-1. Banks 
finance money through deposits (D) and call money (C). Keeping a certain amount of 
reserve (R) at the BOJ, banks will engage in lending (L) and the investment in securities 
(S). 
 

Figure 5-1 Simplified Bank’s Balance Sheet 
 

Reserve (R) Call (C) 
  
Loan (L)  
 Deposits (D) 
Securities (S)  
  

 
 
 The return (rp) and the risk (Var (rp)) of the bank’s portfolio are; 
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where ri denotes the return from asset i, si
2 denotes the variance of return of 

asset i, and sij denotes the covariance of returns of assets i and j 
 
 Acting as a price taker for the return of each asset (ris), each bank maxmise its 
utility U(E(rp), Var(rp)) under the balance sheet constraint R+L+S=C+D. We assume 
deposits (D) are exogenous to banks. Under the QEP regime, reserve (R) also becomes 
exogenous (under the usual interest rate policy regime, the call rate (rc) becomes 
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exogenous). Then the banks’ portfolio optimization problem is; 
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 Now, consider the case where rR = 0 and accordingly sR

2 = 0 and sRi =0 for 
all i. Since bank reserves (R) yields no interest earnings, this is a realistic case. In this 
case, the bank’s portfolio return and risk reduces to; 
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 Note that now both the return (rp) and the risk (Var (rp)) do not contain the 
reserve amount (R). Accordingly, changes in reserve amount by itself does not bring any 
change in bank’s utility U(E(rp), Var(rp)). Thus, the QEP or an increases R would not 
cause any portfolio rebalancing in this case. 
 But a further consideration might be necessary. Considering the balance sheet 
constraint R+L+S=C+D, changes in R have to be accompanied by changes in the 
amount of some other assets: usually increase in call financing C, or decrease in 
securities S as a result of applying to the BOJ’s operation. In such a case, although the 
changes in R in itself do not induce portfolio rebalancing by banks, the accompanying 
changes in C or S would cause rebalancing. This might be the case which is likely under 
the QEP regime. Banks, in the face of the requirement from the BOJ to raise their 
reserves, might be forced to increase C or decrease S to meet the requirement.  
 But even in this case, whether the portfolio rebalancing takes place remains 
uncertain. If the call rate and/or the return on the short-term securities used in applying 
for the BOJ’s operation have already lowered to zero, and therefore those assets are 
perfect substitutes to reserves, then changes in C or S would also cause no change in 
risk-return feature of the bank’s portfolio. No rebalancing would happen. This is 
actually what the argument of liquidity trap tells us. In terms of equations, setting rC = rS 
= 0, sC

2 = sS
2 = 0, and sCi = sSi = 0 for all i, which seems to coincide with what was 

observed during the quantitative easing period, then we have; 
 

DrLrr DLP -=¢- )15(  



 33 

LDDLP LDDLr sss 2)Var()25( 2222 ++=¢-  
 

Now not only changes in R, but also changes in C and S do not cause any 
changes in rp, Var (rp), and U(E(rp), Var(rp)), and banks have no incentive for 
rebalancing their portfolios. Of course, rS = 0 is an expedient assumption to make the 
argument simple; the situation in which the returns of every kind of securities 
become zero is unrealistic. What actually happened was that returns of short-term 
securities such as treasury bills (TBs), financial bills (FBs) and commercial papers 
(CPs) fell to virtually zero but other securities including long-term JGBs did not. 
Therefore, while the increase in reserves may not have caused portfolio rebalancing 
if it is provided by operations using assets like TBs, FBs or CPs, it may have caused 
rebalancing if it is provided by the outright purchase operations of long-term JGBs. 
The rebalancing caused by the JGB purchase increase is examined in the next 
section.  

Finally, consider the case where rR > 0 and accordingly sR
2 > 0 and sRi ≠ 0. 

This may be the case under financial system crisis. In such a situation, banks would find 
it beneficial to have ample amount of reserves, even though they bear no interest 
earnings, to avoid the short of liquidity. In this case of rR being substantially positive, 
amount of R remain in the bank’s utility U(E(rp), Var(rp)), and changes in R causes 
portfolio rebalancing. Banks’ lending behavior, as well as investment in securities, will 
be affected by changes in reserves as expressed in (5-4). 

Summarizing the above argument; 
(i) Quantitative easing by itself would cause no portfolio rebalancing of banks 

under the normal situation of rR = 0. 
(ii) If banks are forced to increase C or reduce S to meet the requirement of 

raising reserves under the quantitative easing regime, there might be 
rebalancing caused by changes in C and/or S. But even in this case, if C and 
S (in particular the short-term securities which are used in BOJ’s operation) 
have become perfect substitutes to reserves (i.e. if their return have lowered 
to zero as actually observed in the QEP period), no rebalancing will happen. 

(iii) Quantitative easing would have portfolio rebalancing effect when rR > 0, which 
may corresponds to the situation of financial system instability. 
Thus, the situation in which the increase in reserves or CAB has portfolio 

rebalancing effect seems rather limited. 
 



 34 

5.2 Estimation 
(1) Effects on Banks’ Lending Behavior 
 On the ground of the above argument, we now examine the portfolio 
rebalancing effect of increasing reserves or CAB using a panel data of banks’ balance 
sheets. 
 Solving the equation (5-3) for the endogenous variables (L, S, C) gives banks’ 
lending, investment in securities and call financing as functions of returns on each asset 
(ris) variances of each asset’s return (si

2s), covariances of asset returns (sijs), and the 
two exogenous variables (D and R). 
 
(5-4) 
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 Arranging the equation (5-4) above, we estimate the following loan supply 
functions.  
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where L stand for Loan, B for Bonds, C for Call money, R for reserve, D for 
deposits and A for total Assets. r's are the return of corresponding assets. i and t 
are indexes of banks and time respectively 

 
 Equation (5-5) employed the growth rate of loans in measuring loan supply 
behavior of banks, while (5-6) takes the share of loans to the bank’s total asset (Ait).  
 The difference between the theoretic model (5-4) and the estimation models 
(5-5), (5-6) are as follows. First, all the variances and covariances of asset returns had to 
be dropped because no relevant data is available. We assume those effect are captured 
by the fixed effect (both the time effect and individual effect) panel estimation. We also 
dropped rR because of data limitation. This would be allowed in the normal situation of 
rR = 0, but might be undesirable when rR > 0 such as in financial system crisis. However, 
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as such a implicit return is not observable, we had to set rR = 0 a priori. 
 On the other hand, we included two additional variables to take into account 
the influence of non-performing loans on the banks’ behavior; namely non-performing 
loan ratio (badloan) and the difference between the banks’ BIS ratio and its required 
ratio (4% for domestically operating banks and 8% for internationally operation banks) 
(BISmargin). Expected sign for badloan and BISmargin are negative and positive 
respectively. 
 Since the employed explaining variables (returns on assets as well as badloan 
and BISmargin) are considered to be simultaneously determined with the loan supply, 
lagged regressors are used as instrumental variables in 2SLS estimation. The data is a 
panel of annual data from 2001 to 2005 (which corresponds to the QEP period) and of 
125 banks. 
 In estimating equations (5-5), (5-6), it seemed to be suffering from the problem 
of multi-colinearity and too many explaining variables. Therefore we also estimate 
some variations of (5-5), (5-6), dropping insignificant variables one by one. We also 
estimated the variation of (5-5), (5-6) by imposing a coefficient restrictions of b1 + b2 = 
– b4 and b3 = 0 to reduce the number of parameters to be estimated, i.e.; 
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 The results are shown on Table 5-1. Among the 8 variations of estimation using 
loan growth rate (variations of (5-5) and (5-5)’), estimations 4 and 8 seems to be most 
plausible judging from the adjusted R2 and the standard error of regression. In both of 
them, return on lending rL has positive impact on the growth of lending, as expected. In 
addition, it is found that the BIS ratio regulation has influence on lending behavior; the 
banks with low BIS ratio are hesitant to expand loans. However, with regard to our 
current concern of effect of quantitative easing, there is no case in which the parameter 
of DlnR is positive. We find no evidence that the increase in reserve lead to the increase 
in lending.  
 The same conclusion applies to the results of variations of estimation using 
loan share (variations of (5-6) and (5-6)’). Again estimations 4 and 8 are selected by the 
adjusted R2 and the standard error. BISmargin is not significant this time. As for the 
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effect of quantitative easing, again there is no case in which the parameter of R/A is 
positive. 
 In conclusion, there found no evidence that quantitative easing and increase in 
bank reserves leads to the increase in lending through portfolio rebalance of banks’ 
balance sheets. The result is consistent with the argument of previous sub-section 5-1, 
that the situation in which the increase in bank reserve would induce portfolio 
rebalancing by banks is rather limited. 
 
(2) Effect on Investment in Bonds 

We also examined the effect of increase in reserves on bank’s investment 
behavior on bonds, by estimating the bond investment functions corresponding to (5-5) 
to (5-6)’. Table 5-2 is the result for the whole bond, and Table 5-3 is for the JGBs in 
particular. An different result from that of lending is that Badloan tend to be 
significantly negative, i.e., banks with more non-performing loans are reluctant to 
expanding investment in bonds. But the result that increase in reserve does not have an 
portfolio rebalancing effect on banks’ balance sheet remain unchanged. 

 
(3) For Future Analysis 
 We have found no evidence that the quantitative easing policy and the increase 
in bank reserves have had any portfolio rebalancing effect on the banks’ balance sheet. 
This result seems to be plausible to some extent, in the light of some theoretical 
consideration expressed in sub-section 5-1.  
 However further development of our analysis in the following direction may be 
desirable to obtain more confident results. First, we simplified the estimation equation 
(5-5) and (5-6) by dropping all the variance and covariance variables from the proper 
(5-4) due to data limitation. Incorporating those variables or the appropriate proxies 
available may affect results. Second, the effect of increase in reserve might be different 
by the types of banks: the regional banks, which tended to have surplus in reserves and 
were used to be suppliers of call loans in the pre-QEP period, might be affected 
differently by the QEP from the city banks, which tended to be short of reserves and to 
be call borrowers. Foreign-affiliated banks may also react differently to the QEP. Our 
sample includes few of city banks and none of foreign affiliated banks due to data 
limitation14. An analysis with explicit distinction between bank types might brings up 
interesting results. Third, there is a possibility that the results presented here are 

                                                   
14 Since there occurred frequent mergers between city banks in the QEP period, it is difficult to 
obtain consecutive data for city banks. 
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suffering from simultaneity bias. Since the loan and the reserve are simultaneously 
determined through the balance sheet restraints R+L+S=C+D, it is natural that increase 
in R reduces L if other S, C, D are unchanged. This might be more problematic in the 
estimations using share variables like the equation (5-6). Although we employed the 
instrumental variable estimation to remove such simultaneity bias, it may be the case 
that the instruments are too week to remove all the bias. Further revisions of estimation 
might be necessary. 
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Estimation 1 Estimation 2 Estimation 3 Estimation 4
Constant -0.864 (-1.464) -1.969 (-1.944) * -1.138 (-1.730) * -0.517 (-9.030) ***

rL 27.104 (1.118) 73.048 (1.702) * 43.163 (1.336) 18.015 (12.988) ***

rB 9.007 (0.979) 5.722 (1.611)
rC 3.391 (1.012)
rD -119.902 (-1.603) -66.795 (-1.399)

DlnR -0.007 (-2.466) ** 0.002 (0.235) 0.000 (-0.063) -0.002 (-0.680)

DlnD -0.679 (-1.166) -1.641 (-1.150) -1.175 (-0.774)
Badloan -1.088 (-0.639) -0.735 (-0.376) -0.112 (-0.070) 0.223 (0.412)
BISmargin 4.433 (0.602) 6.467 (2.288) ** 3.530 (4.000) *** 1.868 (3.773) ***

Adj.R
2 -1.396 -4.366 -1.220 0.317

S.E. 0.058 0.075 0.050 0.029
Sample(Banks)  224( 75)  432(118)  466(122)  475(125)

Estimation 5 Estimation 6 Estimation 7 Estimation 8
Constant -1.952 (-1.942) * -1.102 (-2.088) ** -0.954 (-3.854) *** -0.522 (-5.383) ***

rL-rD 72.550 (1.686) * 42.020 (1.592) 34.752 (5.896) *** 19.044 (12.050) ***

rB-rD 5.759 (1.618) 2.990 (2.220) **

DlnR 0.003 (0.266) -0.001 (-0.093) -0.001 (-0.329) -0.003 (-0.895)

DlnD -1.722 (-1.009) -1.398 (-0.831)
Badloan -0.805 (-0.364) -0.256 (-0.133) -0.070 (-0.098) 0.124 (0.189)
BISmargin 6.671 (2.549) ** 4.412 (3.003) *** 2.931 (1.966) * 2.027 (2.760) ***

Adj.R
2 -4.603 -1.946 -0.348 0.245

S.E. 0.076 0.056 0.039 0.029
Sample(Banks)  432(118)  452(120)  441(121)  461(123)

Estimation 5 Estimation 6 Estimation 7 Estimation 8
Constant 1.497 (0.516) 0.478 (1.058) 0.003 (0.008) 0.084 (1.715) *

L-1/A-1 0.877 (3.714) *** 0.578 (3.779) *** 0.633 (5.140) *** 0.522 (3.809) ***

rL-rD 47.384 (1.225) 20.600 (2.947) *** 10.915 (0.963) 10.885 (2.888) ***

rB-rD 1.990 (0.978) 1.090 (1.180)
R/A -4.454 (-0.735) -1.017 (-0.905) -2.304 (-1.179) -0.677 (-0.987)
D/A -2.622 (-0.690) -0.694 (-1.142)
Badloan -0.736 (-0.387) -0.184 (-0.390) 0.212 (0.496) 0.117 (0.540)
BISmargin 0.181 (0.065) 0.197 (1.037) 0.479 (0.511) 0.107 (0.347)

Adj.R
2 0.094 0.898 0.815 0.945

S.E. 0.064 0.022 0.029 0.016
Sample(Banks)  435(117)  456(119)  441(118)  462(120)

Estimation 1 Estimation 2 Estimation 3 Estimation 4
Constant 0.342 (0.623) 2.381 (0.445) 0.374 (0.954) 0.075 (1.465)
L-1/A-1 0.488 (4.311) *** 0.973 (1.906) * 0.560 (3.210) *** 0.529 (3.577) ***

rL 8.851 (1.163) 51.437 (0.834) 14.521 (3.524) *** 10.059 (2.670) ***

rB 1.061 (0.439) 2.364 (0.711)
rC 1.114 (1.014)
rD -28.792 (-1.810) * -105.337 (-0.684)
R/A -0.663 (-1.205) -5.559 (-0.553) -0.827 (-0.841) -0.650 (-1.012)
D/A -0.288 (-0.648) -3.656 (-0.521) -0.454 (-0.989)
Badloan 0.453 (0.609) -1.204 (-0.358) 0.035 (0.126) 0.207 (0.892)
BISmargin 0.384 (0.301) -0.029 (-0.008) 0.203 (0.775) 0.214 (0.612)

Adj.R
2 0.908 -0.531 0.925 0.945

S.E. 0.019 0.083 0.019 0.016
Sample(Banks)  226( 76)  435(117)  467(119)  474(121)

Table 5-1 Effect of Quantitative Easing On Bank’s Lending 
 
(Loan Growth) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(Loan Share) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(Note) Numbers in parenthesis are t-values. ***/**/* denotes 1%/5%/10% significance.
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Estimation 1 Estimation 2 Estimation 3 Estimation 4
Constant 0.919 (0.831) 1.273 (0.531) 0.646 (0.505) 0.198 (1.487)
B-1/A-1 0.464 (1.897) * 0.484 (1.900) * 0.531 (1.988) ** 0.528 (1.970) **

rL -12.395 (-1.656) * 9.529 (0.280)
rB -1.792 (-0.355) 1.232 (0.484) 1.147 (0.831) 1.434 (0.729)
rC -1.388 (-0.867)
rD 5.591 (0.076) -48.770 (-0.521)
R/A -1.834 (-1.092) -3.478 (-0.581) -3.089 (-0.859) -3.156 (-0.873)
D/A -0.387 (-0.274) -1.356 (-0.420) -0.474 (-0.381)
Badloan -0.194 (-0.251) -0.778 (-0.629) -0.681 (-0.915) -0.523 (-0.985)
BISmargin -1.941 (-1.334) -0.527 (-0.415) -0.867 (-0.448) -0.609 (-0.357)

Adj.R2 0.726 0.190 0.432 0.426
S.E. 0.028 0.046 0.039 0.040
Sample(Banks)  222( 76)  434(117)  460(121)  466(122)

Estimation 5 Estimation 6 Estimation 7 Estimation 8
Constant 0.739 (0.677) 1.027 (0.758) 0.251 (1.462) 0.165 (2.122) **

B-1/A-1 0.465 (2.598) *** 0.487 (2.367) ** 0.474 (3.205) *** 0.470 (2.451) **

rL-rD 8.610 (0.376) -3.489 (-0.518)
rB-rD 0.858 (0.547) 0.514 (0.427) 0.599 (0.340) 1.065 (0.668)
R/A -2.916 (-0.773) -2.821 (-0.931) -2.577 (-0.985) -2.949 (-0.982)
D/A -0.808 (-0.500) -0.913 (-0.652)
Badloan -0.519 (-0.930) -0.489 (-1.634) -0.233 (-1.149) -0.275 (-1.262)
BISmargin -0.461 (-0.480) -0.659 (-0.511) -0.311 (-0.377) -0.033 (-0.035)

Adj.R
2 0.482 0.492 0.601 0.500

S.E. 0.037 0.037 0.033 0.036
Sample(Banks)  434(117)  445(119)  440(118)  451(120)

Estimation 1 Estimation 2 Estimation 3 Estimation 4
Constant 0.512 (0.111) -3.438 (-1.204) -0.054 (-0.097) 0.145 (0.441)
rL -40.248 (-0.312) 145.415 (1.277)
rB 49.412 (0.741) 24.597 (2.244) ** 14.684 (8.938) *** 14.946 (2.562) **

rC 2.384 (0.591)
rD -366.261 (-0.733) -261.648 (-1.641)

DlnR -0.070 (-1.618) 0.010 (0.210) 0.000 (0.016) -0.009 (-0.449)

DlnD 4.349 (0.880) -2.647 (-1.390) -1.079 (-0.253)
Badloan -6.441 (-0.732) -8.804 (-2.314) ** -5.876 (-5.681) *** -5.234 (-5.044) ***

BISmargin 2.279 (0.075) 11.144 (0.846) 4.059 (0.349) -1.042 (-0.208)

Adj.R
2 -3.159 -2.685 -0.855 -0.624

S.E. 0.261 0.248 0.176 0.169
Sample(Banks)  220( 74)  425(117)  447(119)  457(122)

Estimation 5 Estimation 6 Estimation 7 Estimation 8
Constant -3.583 (-1.156) 0.026 (0.043) -4.069 (-2.781) *** 0.172 (0.647)
rL-rD 149.397 (1.232) 170.429 (3.243) ***

rB-rD 24.490 (2.188) ** 17.720 (4.261) *** 25.891 (2.471) ** 16.895 (2.185) **

DlnR 0.007 (0.150) -0.004 (-0.155) -0.001 (-0.025) -0.017 (-0.622)

DlnD -2.032 (-0.744) 0.209 (0.055)
Badloan -8.250 (-2.709) *** -6.788 (-4.748) *** -6.525 (-4.534) *** -5.863 (-3.872) ***

BISmargin 9.611 (0.685) 2.670 (0.206) 6.860 (0.685) -1.068 (-0.271)

Adj.R
2 -2.404 -1.133 -2.165 -0.823

S.E. 0.239 0.189 0.237 0.179
Sample(Banks)  425(117)  433(119)  433(120)  443(122)

Table 5-2 Effect of Quantitative Easing On Bank’s Bond Investment 
 
Bond Growth) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(Bond Share) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(Note) Numbers in parenthesis are t-values. ***/**/* denotes 1%/5%/10% significance. 
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Estimation 1 Estimation 2 Estimation 3 Estimation 4
Constant 0.034 (0.014) 2.176 (0.927) 1.245 (1.225) 0.233 (2.683) ***

JGB-1/A-1 0.131 (0.176) 0.352 (2.660) *** 0.466 (1.788) * 0.481 (2.443) **

rL 9.665 (0.821) 10.470 (0.645)
rJGB 6.766 (0.481) -3.551 (-0.569) 1.880 (0.617) 1.086 (0.757)
rC -0.842 (-0.341)
rD -61.536 (-1.013) -65.104 (-1.275)
R/A -1.183 (-1.259) -2.661 (-0.741) -3.236 (-0.992) -2.389 (-1.540)
D/A -0.013 (-0.005) -2.180 (-0.830) -1.056 (-1.050)
Badloan -0.513 (-0.744) -1.704 (-1.272) -1.592 (-1.935) * -1.023 (-4.098) ***

BISmargin -2.120 (-1.338) -2.167 (-1.366) -1.962 (-0.902) -1.434 (-1.202)

Adj.R2 0.119 -1.066 -0.770 0.115
S.E. 0.030 0.048 0.045 0.032
Sample(Banks)  218( 76)  422(119)  447(121)  455(123)

Estimation 1 Estimation 2 Estimation 3 Estimation 4
Constant -1.601 (-0.435) 2.622 (0.645) 2.189 (2.014) ** 2.351 (1.681) *

rL 144.215 (0.610) -32.318 (-0.186)
rJGB 4.820 (0.111) -12.968 (-2.367) ** -2.715 (-0.219) 1.257 (0.123)
rC -27.133 (-0.694)
rD -290.237 (-0.628) 50.473 (0.931)

DlnR -0.001 (-0.009) -0.034 (-0.761) -0.034 (-0.963) -0.045 (-1.676) *

DlnD -0.839 (-0.127) -0.056 (-0.009) -1.527 (-0.194)
Badloan -2.147 (-0.351) -15.402 (-1.933) * -18.043 (-2.397) ** -15.358 (-1.891) *

BISmargin -9.405 (-1.928) * -12.174 (-1.315) -16.588 (-1.192) -25.063 (-1.512)

Adj.R2 -1.206 -0.730 -0.934 -0.936
S.E. 0.268 0.256 0.271 0.276
Sample(Banks)  217( 74)  417(117)  442(120)  452(123)

Estimation 5 Estimation 6 Estimation 7 Estimation 8
Constant 2.635 (0.741) 2.068 (1.826) * 1.389 (2.907) *** 2.118 (1.835) *

rL-rD -32.611 (-0.201) 23.093 (0.687)
rJGB-rD -12.976 (-2.410) ** -10.675 (-1.018) -17.972 (-1.200) -7.738 (-0.777)

DlnR -0.034 (-0.678) -0.027 (-0.706) -0.042 (-1.343) -0.039 (-1.443)

DlnD -0.088 (-0.011) 0.068 (0.008)
Badloan -15.434 (-1.800) * -17.344 (-2.078) ** -13.004 (-2.123) ** -14.562 (-1.868) *

BISmargin -12.150 (-1.215) -13.158 (-0.847) -13.343 (-2.847) *** -18.818 (-1.525)

Adj.R
2 -0.727 -0.833 -0.593 -0.720

S.E. 0.256 0.264 0.251 0.261
Sample(Banks)  417(117)  428(119)  425(120)  438(122)

Estimation 5 Estimation 6 Estimation 7 Estimation 8
Constant 1.064 (1.077) 1.571 (0.827) 0.212 (1.690) * 0.178 (3.205) ***

JGB-1/A-1 0.409 (2.597) *** 0.407 (1.887) * 0.435 (2.149) ** 0.410 (2.463) **

rL-rD 10.065 (1.182) -1.386 (-0.306)
rJGB-rD -1.714 (-0.582) 1.810 (0.479) 1.040 (0.555) 1.008 (0.753)
R/A -2.273 (-1.037) -3.340 (-0.841) -2.316 (-1.330) -2.324 (-1.418)
D/A -1.116 (-0.956) -1.436 (-0.734)
Badloan -1.143 (-2.207) ** -1.426 (-1.943) * -0.691 (-5.696) *** -0.715 (-5.502) ***

BISmargin -1.484 (-1.591) -1.693 (-0.952) -0.756 (-1.024) -0.599 (-0.881)

Adj.R
2 -0.020 -0.937 0.221 0.237

S.E. 0.034 0.047 0.030 0.029
Sample(Banks)  422(119)  433(120)  428(120)  439(121)

Table 5-3 Effect of Quantitative Easing On Bank’s Investment in JGBs 
 
(JGB Growth) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(JGB Share) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(Note) Numbers in parenthesis are t-values. ***/**/* denotes 1%/5%/10% significance.
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6. Portfolio Rebalancing Induced by Increased BOJ’s Purchase of JGBs 
 
6-1 Framework of Analysis 
 In the previous section we examined the portfolio rebalancing effect arising 
from the increase in CAB and had a denying result. In this section we examine the 
portfolio rebalancing effect arising from the increase in BOJ’s purchase of JGBs. 
 Kimura and Small (2004), a preceding research on this issue, applied the 
capital asset pricing model (CAPM) framework on this issue. The proposition of CAPM 
is expressed by the following equations. 
 

 
)var(

),cov(
)()(

m

im
i

fmifi

r
rr

rrErrE

=

-=-

b

b
 

wherer ri is return of asset i, rf is return of risk free asset and rm is return of 
market portfolio (a portfolio consisting of every asset with a weight 
proportional to their value share in the market) 

 
 As we see in the equations, the expected excess return of an asset would be 
high if the correlation of the returns of the asset and the market portfolio is high, and 
vice versa. Intuitively, the higher the correlation with the market portfolio, it is more 
difficult to diversify the risk of such an asset, and higher risk premium is required. 
 The hypothesis of Kimura and Small (2004) is that the increase of BOJ’s 
purchase of JGBs reduces the share of JGBs in the market portfolio, and accordingly 
each asset’s correlation with the market portfolio changes, leading to the changes in risk 
premium. While the risk premiums of assets similar to JGB would reduce, the risk 
premiums of assets with characteristics different from JGB would increase. 
 Kimura and Small (2004) examines such a hypothesis by estimating the 
following equations for several assets including equity, exchange rate and corporate 
bonds using daily data. 
 

(6-1)  Expected Excess Returni,t = Const.+ a Volatilityi,t + bQEt + et 
(6-2)  Volatilityi,t = Const. + g QEt + wt 

 
 i and t are indexes of assets and time. QE is the measurement of quantitative 
easing. Kimura and Small (2004) use the outstanding balance of the BOJ’s JGB 
purchase operation for QE. They also use the current account balance at BOJ as a proxy 
for the outstanding balance of JGB purchase, since it increases available samples. Their 
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results support their hypothesis. While the risk premiums of high-grade corporate bonds, 
which seems to have similar characteristics as JGB, reduces with the increase of JGB 
purchase by the BOJ, the risk premiums of assets with different nature from JGB, such 
as equity and low-grade corporate bonds, rise. 
 In the followings, we expand their analysis to examine the portfolio 
rebalancing effect of quantitative easing arising from increase in BOJ’s purchase of 
JGBs. 
 
6-2 Estimation Results 
 We expand the analysis of Kimura and Small (2004) in the following points. 
(i) We expand the sample period to cover all of the quantitative easing period (the 

samples of Kimura and Small (2004) end at 6/30/2003 for the analysis using 
outstanding balance of JGB purchase, and at 3/31/2004 for the analysis using CAB). 
Adding samples of more than two years would help more accurate and reliable 
analysis of what actually happened. 

(ii) We applied their framework to the JGBs and bank loans, in addition to equities and 
corporate bonds which are analyzed in Kimura and Small (2004). Although there are 
some difficulties in defining and measuring the excess returns and volatilities for 
those assets, including them in the analysis is important when assessing the effect of 
quantitative easing on the economy. 

 Summarizing the main results in advance, we have got the results consistent 
with those of Kimura and Small (2004) to some extent. However, we also found some 
problems on estimation, which give cautions on drawing hasty conclusions from such 
results. Firstly, the results are sensitive to sample periods. Changing sampling period 
sometimes brings different results. Secondly, there seems to be a possibility of spurious 
regression. The original estimation by Kimura and Small (2004) uses non-stationary 
variables such as outstanding JGB purchase Balance, CAB, and credit spreads of 
corporate bonds. Taking the first differences of them give very different results, 
indicating the possibility of spurious regression caused by non-stationarity. In addition, 
as shown in the basic formula of estimation equations (6-1), (6-2), the number of 
explaining variables is quite few. Therefore the risk of missing variable bias is high 
from the first. Thirdly, although they claim their over-identifying models are not 
rejected by the over-identification tests in their GMM estimation, quite many of the 
models are rejected in our estimation. The cause of different results on this point is not 
clear; further investigation may be necessary, including re-examination of our 
estimation process. 
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 (1) Equities 
 Estimation model for the excess return on equity is; 
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where rt
NKY = lnPt+22

NKY–lnPt
NKY is capital gain from 1 month (22 operating 

days) investment to equity (Pt
NKY is Nikkei average stock price index), rt

f is the 
return of risk-free asset (1 month TB repo rate), IVt

NKY is implied volatility of 
future option of Nikkei average, QEt is measurement of quantitative easing 

 
 As the measurement of quantitative easing QEt, we employ BOJ’s holding of 
government bonds (BOJ_JGBt) and the CAB at the BOJ (BOJ_CAt). Note that our 
BOJ_JGBt is a bit different from the outstanding JGB purchase balance used by Kimura 
and Small (2004) as the former includes TBs and FBs held by the BOJ as collaterals of 
operation, in addition to the latter which only includes long-term JGBs obtained through 
BOJ’s outright purchase operation. We are forced to use the former because daily data 
of the latter are not available to us. But if what matter is the changes in market portfolio 
caused by the BOJ operation, our BOJ_JGB may also be an appropriate measurement of 
quantitative easing. The comparison of the actual shifts of BOJ_JGB and outstanding 
JGB purchase balance on monthly basis is shown on Figure 6-2 below. 
 Applying rational expectation on the excess return in equation (3-3), forecast 
error et is orthogonal to the information set at time t. Thus (3-3) is estimated with GMM 
using lagged variables as instruments. As the innovation in rt

NKY contains 21 daily 
innovations of stock price Pt

NKY, 21 autocorrelation terms are used in estimation. The 
sample period is adjusted to the quantitative easing policy period, i.e. from 3/21/2001 to 
3/9/2006. 
 The results are shown on Table 6-1. Looking at the estimations 1 and 3, basic 
results of Kimura & Small maintains. Quantitative easing increases the risk premium on 
equity. Although it has secondary effect through reducing the volatility, the direct effect 
on risk premium prevails over it. As far as equity price is concerned, the effect of 
quantitative easing might be negative to the economy. 
 But such results of estimations 1 and 3 might be suffering from spurious 
regression. Both the estimation use BOJ_JGB and BOJ_CA in levels. But such stock 
variables naturally tend to be non-stationary15. If the 1st differences of them are used, as 
                                                   
15 Formal ADF test of unit root indicates; if the data is limited to the quantitative easing period, unit 
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shown in the results of the estimations 2 and 4, the effect of quantitative easing becomes 
insignificant. 
 

Table 6-1 Portfolio Rebalancing Effect on Equities 
(Risk Premium Equation) 

Estimation 1 Estimation 2 Estimation 3 Estimation 4

IV_NKY 7.3330 (6.905)*** 5.2387 (5.651)*** 5.5348 (5.818)*** 4.6558 (5.098)***

lnBOJ_JGB 5.5981 (5.274)***

DlnBOJ_JGB -0.1133 (-0.215)   

lnBOJ_CA 1.4200 (6.243)***

DlnBOJ_CA 0.1071 (0.650)   

J-test  [p-value] 58.912 [0.000] 64.755 [0.000] 66.275 [0.000] 72.498 [0.000]  

(Volatility Equation) 

Estimation 1 Estimation 2 Estimation 3 Estimation 4

IV_NKY-1 0.9538 (106.116)*** 0.9761 (144.074)*** 0.9461 (111.530)*** 0.9701 (114.449)***

lnBOJ_JGB -0.0105 (-2.964)***

DlnBOJ_JGB -0.4563 (-2.511)** 

lnBOJ_CA -0.0023 (-3.137)***

DlnBOJ_CA 0.0759 (0.731)   

J-test  [p-value] 23.094 [0.000] 19.647 [0.001] 24.504 [0.000] 34.323 [0.000]  
(Notes)  1. Numbers in parenthesis are t-values. ***/**/* denotes significance at 1%/5%/10% level 
 2. Estimation period is 3/20/2001-3/9/2006 
 3. Instruments of GMM  

Risk Premium Equation: rt-22-j
NKY–rt-22-j

f, IVt-j
NKY, QEt-j (j = 1,2,3) (estimated with AR(22)) 

Volatility Equation: IVt-j
NKY, QEt-j (j = 1,2,3) 

 
 The results are also sensitive to the changes in sample period. Table 6-2 shows 
the result when the sample period is extended to include the period before (from 
1/4/1995) and after (to 7/6/2006) the quantitative easing period. To take the possible 
changes in the effects of quantitative easing measures into account, quantitative easing 
period dummy (Dum) is used in the estimation. Looking at the results of estimation in 
levels (estimations 1 and 3), although the effect of BOJ_JGB on risk premium is still 
positive both in and outside the quantitative easing period, the effect of BOJ_CA now 
becomes insignificant. On the volatility function, now BOJ_JGB becomes insignificant. 
Moreover, results of estimation with differenced variables (estimations 2 and 4) shows 
the effect of quantitative easing on the risk premium is negative rather than positive 
during the quantitative easing policy period. This is an opposite result to Kimura and 
Small (2004). 
 

                                                                                                                                                     
root is not detected in both BOJ_JGB and BOJ_CA; but if we include the data from 1995, both 
series are non-stationary. The other two variables, i.e. rNKY-rf and IVNKY are indicated as stationary in 
both sample of 1995- and quantitative easing period. 
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Table 6-2 Portfolio Rebalancing Effect on Equities (Extended Sample) 
(Risk Premium Equation) 

Estimation 1 Estimation 2 Estimation 3 Estimation 4

IV_NKY 14.7149 (11.992)*** 12.5396 (12.635)*** 16.9956 (14.469)*** 13.7495 (13.347)***

lnBOJ_JGB*(1-Dum) 6.2609 (6.714)***

lnBOJ_JGB*Dum 5.9728 (6.562)***

DlnBOJ_JGB*(1-Dum) 0.0964 (0.320)   

DlnBOJ_JGB*Dum -1.3629 (-2.197)** 

lnBOJ_CA*(1-Dum) 0.1384 (0.745)   

lnBOJ_CA*Dum 0.2799 (1.542)   

DlnBOJ_CA*(1-Dum) 0.0233 (0.398)   

DlnBOJ_CA*Dum -0.3116 (-2.065)** 

J-test  [p-value] 68.230 [0.000] 90.400 [0.000] 86.721 [0.000] 87.570 [0.000]  
(Volatility Equation) 

Estimation 1 Estimation 2 Estimation 3 Estimation 4

IV_NKY-1 0.9646 (169.969)*** 0.9702 (177.577)*** 0.9593 (162.784)*** 0.9679 (156.343)***

lnBOJ_JGB*(1-Dum) -0.0010 (-0.969)   

lnBOJ_JGB*Dum -0.0010 (-1.019)   

DlnBOJ_JGB*(1-Dum) -0.1476 (-0.933)   

DlnBOJ_JGB*Dum -1.4166 (-3.946)***

lnBOJ_CA*(1-Dum) -0.0011 (-2.039)** 

lnBOJ_CA*Dum -0.0010 (-2.193)** 

DlnBOJ_CA*(1-Dum) -0.0288 (-0.734)   

DlnBOJ_CA*Dum -0.0120 (-0.121)   

J-test  [p-value] 50.916 [0.000] 39.991 [0.000] 50.868 [0.000] 61.232 [0.000]  
(Notes)  1. Numbers in parenthesis are t-values. ***/**/* denotes significance at 1%/5%/10% level 
 2. Estimation period is 1/4/1995-7/6/2006 
 3. Instruments of GMM  

Risk Premium Equation: rt-22-j
NKY–rt-22-j

f, IVt-j
NKY, QEt-j*(1-Dumt-j), QEt-j*Dumt-j (j = 1,2,3) (estimated 

with AR(22)) 
Volatility Equation: IVt-j

NKY, QEt-j*(1-Dumt-j), QEt-j*Dumt-j (j = 1,2,3) 

 
 Our estimation results also indicate the problem of over-identification. As 
shown in the Tables 6-1 and 6-2, Hansen’s J-test of over-identification rejects all the 
models, casting a doubt on effectiveness of instruments. If this suggests that the 
assumption of rational expectation on the equity’s excess return is wrong, then the 
positive estimates of b in equation (6-3) can be interpreted differently; quantitative 
easing has an effect of raising the equity prices of 1 month (22 operating days) later, 
rather than raising the risk premium instantaneously. If this is the case, with positive b, 
the effect of the quantitative easing is positive, not negative. 
 Taking the above arguments into consideration, what we can say from the 
estimation results is, the portfolio rebalancing effect of the quantitative easing (or BOJ’s 
JGB purchase) is uncertain. 
 
(2) Government Bonds 
 We also applied the framework of Kimura and Small (2004) to the JGBs, which 
is not analyzed in Kimura and Small (2004). Although it may seem strange to define the 
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excess return of the JGB since it is regarded as a safe asset if one holds it until maturity, 
here we consider the excess return from one month investment to JGBs as we did in the 
previous subsection on equities, i.e., the capital gain from selling JGBs after one month 
holding, in excess of one month risk-free asset. The estimation model is;  
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where rt
JGB = lnPt+22

JGB–lnPt
JGB is capital gain from 1 month (22 operating 

days) investment to equity (Pt
JGB is Nikkei long-term government bond price 

index), rt
f is the return of risk-free asset (1 month TB repo rate), IVt

JGB is 
implied volatility of future option of 10 year JGB, QEt is measurement of 
quantitative easing (BOJ_JGBt and BOJ_CAt) 

 
 As is the estimation for equities, we estimate the equation (6-5) by GMM with 
AR(21), assuming rational expectation.  
  

Table 6-3 Portfolio Rebalancing Effect on JGBs 
(Risk Premium Equation) 

Estimation 1 Estimation 2 Estimation 3 Estimation 4

IV_JGB 6.9526 (7.619)*** 8.5247 (8.339)*** 9.0787 (8.254)*** 8.7362 (7.816)***

lnBOJ_JGB 0.0446 (0.435)   

DlnBOJ_JGB 0.2769 (3.213)***

lnBOJ_CA 0.0010 (0.036)   

DlnBOJ_CA -0.0293 (-0.748)   

J-test  [p-value] 56.313 [0.000] 53.091 [0.000] 45.675 [0.000] 45.733 [0.000]  

(Volatility Equation) 

Estimation 1 Estimation 2 Estimation 3 Estimation 4

IV_JGB-1 0.9497 (48.533)*** 0.9420 (43.848)*** 0.9458 (48.030)*** 0.9463 (46.290)***

lnBOJ_JGB -0.0004 (-0.742)   

DlnBOJ_JGB 0.0939 (1.687)*  

lnBOJ_CA 0.0000 (0.012)   

DlnBOJ_CA -0.0011 (-0.085)   

J-test  [p-value] 8.082 [0.089] 7.610 [0.107] 7.242 [0.124] 7.262 [0.123]  
(Notes)  1. Numbers in parenthesis are t-values. ***/**/* denotes significance at 1%/5%/10% level 
 2. Estimation period is 3/20/2001-3/9/2006 
 3. Instruments of GMM  

Risk Premium Equation: rt-22-j
JGB–rt-22-j

f, IVt-j
JGB, QEt-j (j = 1,2,3) (estimated with AR(22)) 

Volatility Equation: IVt-j
JGB, QEt-j (j = 1,2,3) 
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Table 6-3 shows the results for quantitative easing period sample. Level estimations 
(estimations 1 and 3) indicate quantitative easing had no significant effect on the JGB 
risk premium. But in the estimation with differenced BOJ_JGB (estimation 2), increase 
in the BOJ’s JGB holding increases the JGB risk premium. This is an opposite result 
from what is expected from their hypothesis of Kimura and Small (2004), although they 
do not empirically analyze the risk premium on JGB by themselves. 
 The results for JGB are also sensitive to sample period, as shown in the results 
with extended sample in Table 6-4. Also, the J-test rejects over-identification for all of 
the risk premium functions; the argument of the case where rational expectation fails, 
mentioned in the previous subsection on equity, also applies to JGBs.  
 Again, nothing certain can be said for the portfolio rebalancing effect of 
quantitative easing on the JGB pricing. 
 

Table 6-4 Portfolio Rebalancing Effect on JGBs (Extended Sample) 
(Risk Premium Equation) 

Estimation 1 Estimation 2 Estimation 3 Estimation 4

IV_JGB 11.4863 (10.352)*** 11.2576 (10.137)*** 15.0846 (11.180)*** 1.1354 (2.421)** 

lnBOJ_JGB*(1-Dum) -0.4008 (-3.903)***

lnBOJ_JGB*Dum -0.3649 (-3.647)***

DlnBOJ_JGB*(1-Dum) -0.1110 (-1.428)   

DlnBOJ_JGB*Dum 0.1844 (1.874)*  

lnBOJ_CA*(1-Dum) -0.0690 (-2.444)** 

lnBOJ_CA*Dum -0.0389 (-1.521)   

DlnBOJ_CA*(1-Dum) -0.0061 (-0.532)   

DlnBOJ_CA*Dum -0.0332 (-1.468)   

J-test  [p-value] 78.690 [0.000] 79.135 [0.000] 59.922 [0.000] 96.236 [0.000]  
(Volatility Equation) 

Estimation 1 Estimation 2 Estimation 3 Estimation 4

IV_JGB-1 0.9387 (75.937)*** 0.9607 (103.137)*** 0.9403 (79.134)*** 0.9574 (101.879)***

lnBOJ_JGB*(1-Dum) -0.0007 (-2.384)** 

lnBOJ_JGB*Dum -0.0007 (-2.559)** 

DlnBOJ_JGB*(1-Dum) 0.0061 (0.124)   

DlnBOJ_JGB*Dum 0.1338 (1.993)** 

lnBOJ_CA*(1-Dum) -0.0001 (-1.088)   

lnBOJ_CA*Dum -0.0002 (-1.814)*  

DlnBOJ_CA*(1-Dum) 0.0049 (0.508)   

DlnBOJ_CA*Dum 0.0254 (1.288)   

J-test  [p-value] 12.325 [0.055] 16.170 [0.013] 13.515 [0.036] 14.536 [0.024]  
(Notes)  1. Numbers in parenthesis are t-values. ***/**/* denotes significance at 1%/5%/10% level 
 2. Estimation period is 1/4/1995-7/14/2006 
 3. Instruments of GMM  

Risk Premium Equation: rt-22-j
JGB–rt-22-j

f, IVt-j
JGB, QEt-j*(1-Dumt-j), QEt-j*Dumt-j (j = 1,2,3) (estimated 

with AR(22)) 
Volatility Equation: IVt-j

JGB, QEt-j*(1-Dumt-j), QEt-j*Dumt-j (j = 1,2,3) 
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(3) Corporate Bonds 
 Kimura and Small (2004) examine their CAPM-based idea to corporate bonds 
of different grades and found that the increase in BOJ’s purchase of JGBs reduces the 
risk premium of high-grade corporate bonds, which have more or less similar 
characteristics to JGBs, but increases that of low-grade corporate bond, whose 
characteristics are somewhat different from JGBs. Here we re-examine their results with 
the sample extended to the whole quantitative easing policy period. 
 The estimation model is shown bellow. Here, the risk premium is measured by 
credit spreads, i.e. spread of yield from that of JGBs.  
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where ri,t
Bond – rt

JGB is the spread between the yields of grade i bond and of JGB 
with the same maturity, HVit

Bond is the historical volatility of risk premium of 
grade i bond, calculated as the standard deviation of the spread of last 5 days 

 
 Table 6-5 shows the estimated results for different grades and different 
maturities. Quantitative easing significantly reduces the risk premium of all grades and 
all maturities, irrespective of whether it is measured by BOJ_JGB or BOJ_CA. The 
results of low-grade bonds are different from those by Kimura and Small (2004), where 
quantitative easing is found to raise risk premiums of low-grade bonds. Although not 
reported, we found that the estimates of b's for low-grade bonds become positive if the 
sample period is arranged to be the same as Kimura and Small (2004). This fact 
suggests that the results for corporate bonds are also sensitive to choice of sample 
period. 
 Risk of spurious regression is even higher for the estimations of corporate 
bonds, because not only BOJ_JGB and BOJ_CA are likely to be non-stationary in its 
nature, but also the credit spreads are found to be non-stationary by unit root tests. 
Though not reported to save space, taking the 1st differences for BOJ_JGB, BOJ_CA 
and credit spreads brings about very different results. There, quantitative easing has no 
significant effects on credit spreads in all the cases we examined. 
 Thus, in spite of the results shown in Table 6-5, it is difficult to say something 
about whether the quantitative easing had effects on risk premiums of corporate bonds 
or not for sure. 
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Table 6-5 Portfolio Rebalancing Effect on Corporate Bonds 
 

(Risk Premium Equation) 

     QE=BOJ_JGB 
Aa A

1-year 3-year 5-year 1-year 3-year 5-year
HV-1 0.1157   0.9193   0.0503   -0.0888   0.1074   -0.0329   

(0.2534) (1.6153) (0.1908) (-0.0799) (0.3428) (-0.0777)
lnBOJ_JGB -0.0014*** 0.0036*** -0.0008*** -0.0038*** -0.0039*** -0.0051***

(-14.0714) (6.4882) (-3.9437) (-11.9041) (-16.9191) (-23.1366)
Adj.R-sq 0.250 -2.053 0.114 0.322 0.339 0.476
J-test 36.251 34.590 62.915 28.180 41.336 27.981
[p-value] [0.000] [0.000] [0.000] [0.000] [0.000] [0.000]

Baa Ba
1-year 3-year 5-year 1-year 3-year 5-year

HV-1 1.1453   3.8444*** 2.5145** 2.3642*** 4.2286*** 2.2828***
(0.6307) (4.6703) (2.5687) (2.8441) (3.3135) (3.7632)

lnBOJ_JGB -0.0061*** -0.0032*** -0.0061*** -0.0274*** -0.0228*** -0.0316***
(-10.9857) (-6.3372) (-6.9651) (-9.8555) (-7.1026) (-9.3848)

Adj.R-sq 0.254 -0.069 0.097 0.199 0.070 0.098
J-test 32.455 53.006 41.077 33.405 47.109 40.654
[p-value] [0.000] [0.000] [0.000] [0.000] [0.000] [0.000]  

 

     QE=BOJ_CA 
Aa A

1-year 3-year 5-year 1-year 3-year 5-year
HV-1 -0.5151   0.5135*  0.0669   -0.3689   0.0184   -0.2055   

(-1.0909) (1.8701) (0.2858) (-0.3817) (0.0622) (-0.4899)
lnBOJ_CA -0.0004*** -0.0003*** -0.0003*** -0.0008*** -0.0008*** -0.0011***

(-19.5487) (-6.9746) (-6.8462) (-16.6760) (-17.5857) (-28.5676)
Adj.R-sq 0.257 -0.094 0.218 0.403 0.389 0.558
J-test 25.697 60.190 64.977 25.490 42.749 25.583
[p-value] [0.001] [0.000] [0.000] [0.001] [0.000] [0.001]

Baa Ba
1-year 3-year 5-year 1-year 3-year 5-year

HV-1 0.2678   3.7923*** 2.5040** 2.1431** 4.1660*** 2.5827***
(0.1522) (4.4838) (2.3328) (2.3908) (3.1460) (3.6541)

lnBOJ_CA -0.0013*** -0.0004*** -0.0010*** -0.0059*** -0.0042*** -0.0050***
(-12.5737) (-4.1753) (-7.0583) (-11.9356) (-6.8372) (-8.9352)

Adj.R-sq 0.263 -0.102 0.052 0.214 0.077 0.042
J-test 32.282 55.200 43.349 32.747 49.149 44.778
[p-value] [0.000] [0.000] [0.000] [0.000] [0.000] [0.000]  

 
(Notes)  1. Numbers in parenthesis are t-values. ***/**/* denotes significance at 1%/5%/10% level 
 2. Estimation period is 3/20/2001-3/9/2006 
 3. Instruments of GMM: rit-j

Bond–rt-j
JGB, HVit-j, QEt-j (j = 1,2,3) 
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Table 6-5 Portfolio Rebalancing Effect on Corporate Bonds (Continued) 
 

 (Volatility Equation) 

     QE=BOJ_JGB 

Aa A
1-year 3-year 5-year 1-year 3-year 5-year

lnBOJ_JGB-4 -0.00001   -0.00003   -0.00006*  -0.00004*** -0.00005   -0.00012***
(-0.7577) (-0.7533) (-1.6984) (-2.6356) (-1.0710) (-3.8216)

Adj.R-sq 0.696 0.693 0.667 0.697 0.679 0.665
J-test 14.416 10.116 10.559 12.484 13.502 13.253
[p-value] [0.013] [0.072] [0.061] [0.029] [0.019] [0.021]

Baa Ba
1-year 3-year 5-year 1-year 3-year 5-year

lnBOJ_JGB-4 -0.00006** -0.00006   -0.00021*** -0.00067*** -0.00053** -0.00055** 
(-2.0906) (-0.9857) (-3.2980) (-4.9478) (-2.2133) (-2.0982)

Adj.R-sq 0.745 0.701 0.712 0.735 0.722 0.668
J-test 13.003 5.988 5.780 5.492 20.978 5.361
[p-value] [0.023] [0.307] [0.328] [0.359] [0.001] [0.373]  

 

     QE=BOJ_JGB 

Aa A
1-year 3-year 5-year 1-year 3-year 5-year

lnBOJ_CA-4 0.00000   -0.00001   -0.00001   -0.00001*** -0.00002   -0.00002***
(-1.3353) (-0.8020) (-1.0395) (-2.8667) (-1.5085) (-3.2907)

Adj.R-sq 0.696 0.693 0.667 0.697 0.679 0.664
J-test 12.622 8.644 14.907 10.383 11.115 15.206
[p-value] [0.027] [0.124] [0.011] [0.065] [0.049] [0.010]

Baa Ba
1-year 3-year 5-year 1-year 3-year 5-year

lnBOJ_CA-4 -0.00002*** -0.00001   -0.00004*** -0.00017** -0.00012*** -0.00015***
(-2.6916) (-0.8135) (-2.9360) (-2.3248) (-2.9989) (-2.5839)

Adj.R-sq 0.745 0.701 0.712 0.750 0.725 0.667
J-test 12.802 8.021 11.341 8.042 15.452 4.051
[p-value] [0.025] [0.155] [0.045] [0.154] [0.009] [0.542]  

 
(Notes)  1. Numbers in parenthesis are t-values. ***/**/* denotes significance at 1%/5%/10% level 
 2. Estimation period is 3/20/2001-3/9/2006 
 3. Instruments of GMM: rit-j

Bond–rt-j
JGB, HVit-j, QEt-j (j = 5,6,7) 
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(4) Bank Loans 
 We also examine the portfolio rebalancing effect of JGB purchasing by the 
BOJ on the risk premium of bank loans. The excess return of bank loans is measured by 
the interest rate of long-term bank loans (average contracted interest rates on new loans 
and discounts) in excess of the yield of JGBs of five year maturity. One problem is how 
to measure the volatility or the risk of bank loans. Here we employ the expected default 
rate, calculated as an average of default rate (amount of debt of bankrupt firms divided 
by total debt of all non-financial corporations) of next six months. The recent movement 
of bank loan risk premium and default rate is shown in Figure 6-1. 
 Thus we estimate the following (6-9) using monthly data; 
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where rt
Loan – rt

JGB is the excess return of bank loans, Defaultt+6 is the average 
of default rate from t+1 to t+6, QEt is the measurement of quantitative easing 

 
 

Figure 6-1 Excess Return of Bank Loans and Default Rate 
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 Since it is not likely that the changes in JGB share in the market portfolio 
affects default rate, we estimate only the risk premium function (6-9) and not the 
volatility function. 
 As quantitative measurements, we use the outstanding balance of BOJ’s 
outright purchase operation of JGBs (JGB_OPE) in addition to BOJ_JGB and BOJ_CA 
since data for JGB_OPE is available from July 1995 on monthly basis. Figure 6-2 
shows changes in the three quantitative easing variables. 
 
 

Figure 6-2 Comparison of Three Quantitative Easing Variables 
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 Taking the rational expectation on Defaultt+6, the forecast error of default rate xt 
is orthogonal to the information at time t, providing a base for GMM estimation. 
Sample used for estimation is from January 1995 to January 2006. Since all the 
variables in (6-9) are judged to be non-stationary by unit root tests, we examine both the 
level estimation (where all the variables are in levels) and differenced estimation (where 
all the variable including rt

Loan – rt
JGB and Defaultt+6 are 1st differenced). 

 Table 6-6 shows the estimation results. By the level estimation, quantitative 
easing is estimated to enlarge the risk premium of bank loans irrespective of its 
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measurement variable used. But since all the variables are non-stationary, the results of 
the level estimation may not be reliable. Looking at the differenced estimation, which 
might be more reliable, quantitative easing is estimated to reduce the risk premium 
when measured by JGB_OPE and BOJ_JGB, but to increase it when measured by 
BOJ_CA. Since it is difficult find the reason why the increase in current account balance 
at the BOJ raises the risk premium of bank loans, while increased BOJ’s purchase of 
JGBs reduces it, the estimation results are somewhat puzzling. Further investigation 
may be necessary. 
 
 

Table 6-2 Portfolio Rebalancing Effect on Bank Loans 
 

(Level Estimation) 

Default+6 5.3641*  (1.850) 2.1760** (2.109) 6.1508*  (1.799)

lnJGB_OPE 0.0218** (1.987)

lnBOJ_JGB 0.0076*** (3.325)

lnBOJ_CA 0.0056** (2.130)

Sample 1996M9-2006M1 1995M3-2006M1 1995M3-2006M1

J-test [P-Value] 2.048 [0.915] 5.775 [0.449] 1.673 [0.947]  

(Differenced Estimation) 

DDefault+6 -0.3464   (-0.085) -3.5236   (-0.279) -0.0488   (-0.006)

DlnJGB_OPE -0.1655*** (-4.522)

DlnBOJ_JGB -0.0358*** (-3.060)

DlnBOJ_CA 0.0220*  (1.697)

1996M10-2006M1 1995M4-2006M1 1995M4-2006M1

J-test [P-Value] 13.163 [0.041] 5.373 [0.497] 5.856 [0.439]  
(Notes)  1. Numbers in parenthesis are t-values. ***/**/* denotes significance at 1%/5%/10% level 
 2. Instruments of GMM: rt-j

Loan–rt-j
JGB, Defaultit-j, QEt-j (j = 1,2,3) 

 
 
6-3 Summary of the Section 
 In this section we examined the portfolio rebalancing effect arising from the 
increased purchase of JGBs by the BOJ applying the framework of Kimura and Small 
(2004) to four kinds of assets; equities, government bonds, corporate bonds and bank 
loans. Although we have got the results which are consistent with those of Kimura and 
Small (2004), we have also find some estimation problems which give cautions about 
the robustness and reliability of those results; sensitivity to changes in sample periods, 
spurious regression arising from non-stationarity as well as missing variables, and 
possible inappropriate modeling of over-identification. 
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 Thus, what we can say so far from the results is, the portfolio rebalancing effect 
arising from the increased JGBs purchase is uncertain. Further investigation is required 
on this issue. 
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Section 7 Concluding Summary 
 
 This paper empirically examined the effect of the quantitative easing policy 
which took place in Japan from March 2001 to March 2005. The policy was introduced 
with the intention to open-up a new possibility for further monetary easing when the 
interest rate was already as low as zero. The policy was unprecedented and was an 
ambitious experiment by itself. The effectiveness of it has been a point of great 
controversy since its introduction. Therefore, investigating the effect of the policy is a 
truly interesting and challenging task. It will help better understanding of what actually 
happens in the economy when interest rate is near zero, and what would be the effective 
monetary policy arrangements in such a difficult situation. 
 In investigating the effect of quantitative easing, we focused on its unique 
effects, i.e., the effects which should not be attained by mere zero interest rate policy 
without an increase in quantitative monetary target. 
 We first examined the macroeconomic effect of the quantitative easing policy 
in section 3 with a small macroeconomic model which incorporates the ‘excess money’: 
the monetary base supplied in excess of its long-term equilibrium demand level. It 
turned out that the increase in the excess money led to the increase in aggregate demand 
and helped the economic recovery since 2002. Positive macroeconomic effect of the 
quantitative easing is also confirmed with a structural VAR model. 
 Thus quantitative easing seems to have had macroeconomic effects; but how, or 
through what transmission mechanisms? This is a question which has to be answered 
before making any conclusion on the effect of quantitative easing, as the argument of 
liquidity trap claims quantitative monetary expansion is ineffective when interest rate is 
near zero. We examined the possible transmission mechanisms one by one. 
 In section 4, we investigated the expectation effect of quantitative easing. If the 
increase in the CAB target was perceived as a signal of the BOJ’s intention to keep the 
monetary easing for longer period in the future, then it would affect the expectation on 
future interest rate, and accordingly lower the long-term interest rates. We examined 
such a signaling effect using the implied forward rates. However, we found that the 
increase in the CAB by itself did not have such expectation effect, although the 
durational commitment attached to the quantitative easing (the commitment that the 
BOJ would continue the quantitative easing policy until the CPI inflation rate becomes 
stably positive) had effect on the expectation on future interest rates. 
 Section 5 examined the portfolio rebalancing effect which may arise from the 
increase in CAB, i.e. whether the increase in CAB induced the rebalancing of banks’ 
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portfolio or not. We estimated the loan supply function and the bond investment 
function of banks using a panel data of bank’s balance sheets. But we found no evidence 
that the increase in bank reserve changed the banks’ lending or investment behavior. 
 In Section 6 we examined the portfolio rebalancing effect arising from the 
increase in BOJ’s purchase of JGBs, applying the Kimura and Small (2004)’s 
CAPM-based framework to four kinds of assets; equities, JGBs, corporate bonds and 
bank loans. We have got some results which indicate that the increase in JGB purchase 
have had different effects on the risk premiums of different assets, according to the 
characteristics of those assets. However, we also found some problems on estimation 
which give cautions on the robustness and reliability of those results; sensitivity to the 
sample period, spurious regression arising from non-stationarity and missing variables, 
and possible inappropriate over-identifying modelings. Therefore nothing certain can be 
said from the estimation results so far. 
 Thus, we are still in a puzzling situation as summarized in Table 7-1; although 
we found some evidence which suggest macroeconomic effect of quantitative easing, its 
transmission mechanism is unclear. Much more work may need to be done to identify 
the transmission mechanisms through which quantitative easing worked. 
 
 

Table 7-1 Summary of Examination of QEP 
 
I. Macroeconomic Effect……………….……………. Effective 

 
II. Transmission Mechanisms 

(1) Interest Rate Effect……………………………. Not Unique to QEP 
 
(2) Expectation Effect 
   - Commitment Effect…………………………… Effective, but not Unique to QEP 
   - Time-lag/Signaling Effect…………………….. No Effect Found 
 
(3) Portfolio Rebalancing Effect 
   - Induced by Increase in CAB Target…………... No Effect Found 
   - Induced by Increase in BOJ’s JGB purchase…. No Certain Results 
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