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Preface

Overview of the Thesis

The purpose of this thesis is to examine the effectiveness of fiscal expansion in Japan. After the
bubble burst in the early 1990s, many fiscal countermeasures have been implemented to revive the
sluggish Japanese economy. However, the results of these policies are apparently not successful,
which then have aroused some criticisms on the effectiveness of the fiscal expansion. Moreover, the
resulting public debt of more than 200% of Japan’s GDP has become a new problem and is regarded
as a restriction for the effectiveness of the expansion.

However, as discussed in the text, these arguments were not always accompanied with rigorous
empirical analyses. In this thesis, we investigate three topics that have not been sufficiently analyzed
so far.

Chapter 1' examines the relationship between budget deficits, government debt, and interest rates.
Traditionally, an increase in budget deficits or government debt is said to raise interest rates.
Nevertheless, the 10-year Japanese Government Bond (JGB, hereafter) yields have remained steady
at 2% or less since 1997, even though the long-term debt at the central and local government levels
increased from ¥492 trillion at the end of FY 1997 to about ¥819 trillion at the end of FY 2009; that
is, from 96% to 172% of Japan’s GDP.

Do budget deficits and government debt have any effect on real interest rates in Japan? Contrary
to expectations, few studies have investigated this issue with reference to Japan. Therefore, this
study analyzes the relationship between budget deficits, government debt, and interest rates using
two methods. First, employing the event study method, we find that the market participants consider
the Japanese prime ministers’ directions, declarations, and implicit suggestions regarding economic
countermeasures as signals for future fiscal expansion. In addition, the probability that the JGB
yields increase by these statements correlates with the monthly increments in the leading index of
business conditions and the number of newly issued bonds in the relevant supplementary budgets.
Secondly, by estimating the reduced form equations for the long-term interest rates, we find that a

percentage point increase in both the projected/current deficit-to-GDP ratio and projected/current

' Journal of the Japanese and International Economies, 32, pp105-124. 2014.
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primary-deficit-to-GDP ratio raises real 10-year interest rates by 26—34 basis points. However, the
increases in the projected deficit are found to be more significant than the current deficit. In addition,
we find that the current government debt to GDP ratio raises the rates by only 1.2 basis points at the
most. These results suggest that the projected deficit is important than the current deficit and that
budget deficits have larger effects than government debt, which are consistent with Feldstein (1986).
Moreover, using factorial decomposition based on estimation result in the current deficit case, we
estimate that the real budget deficit in 2008 causes an approximately 2 to 3% increase in the JGB
yields, which reduces the real GDP by 0.39 to 0.63 percentage points in 2008.

Chapter 2? explores the possibility of the existence of non-Keynesian effects in Japan. The
effectiveness of fiscal stimulus has received significant research attention since the collapse of the
global financial services firm Lehman Brothers. Although most studies agree on the existence of
Keynesian multiplier effects, several studies also demonstrate the existence of non-Keynesian effects.
What explains the lack of consensus in the current body of literature? In this thesis, we aim to bridge
the two views by estimating a near-vector autoregressive (near-VAR) system that includes the
interaction terms of fiscal instruments with the debt-to-GDP or the primary-deficit-to-GDP ratios.
Moreover, to embed the dynamics of the debt-to-GDP ratio in the analysis, we follow Favero and
Giavazzi (2007) and explicitly incorporate the government budget constraint.

Our results are as follows: First, we find that the impulse response functions (IRFs, hereafter) of
the government expenditure shock show the Keynesian features in general; however, the effects of
tax increases on the GDP are Ricardian. This is not rare in fiscal VARs, however, as shown in
Hebous (2011). Second, the primary-deficit-to-GDP ratios are statistically effective as the signal of
fiscal condition, but the debt-to-GDP ratios are not. Finally, when we derive the IRFs for GDP by
changing the initial values of the quarterly primary-deficit-to-GDP ratio from 0.000 to 0.015 and
0.03, the non-Keynesian features emerge in both the government expenditure case and the tax
revenue case. In short, we conclude that an increasing primary-deficit-to-GDP ratio gives rise to
non-Keynesian effects.

Chapter 33 investigates the causes of changes in the effectiveness of fiscal stimuli in Japan.
Numerous studies have pointed out that the effects of these expenditures have diminished since
around the 1990s. However, none of these studies has statistically explored the reasons for this
diminution. The purpose of this study is to statistically investigate these reasons, using a threshold
vector autoregression (VAR), in which the causes pointed out in the literature are adopted as the

threshold. If the null hypothesis that the estimated parameters are equal under each regime is rejected,

2 Asian Economic and Policy Review, 7, pp227-243. 2012. The definitive version is available at
http://onlinelibrary.wiley.com/doi/10.1111/j.1748-3131.2012.01238.x/
3 Japan and the World Economy, DOI: 10.1016/j.japwor.2014.04.003, forthcoming.
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we can conclude that a given cause does affect the macroeconomic structure and, in turn, affect the
fiscal policy effects. We then estimate the IRFs in both sample periods, as constructed on the basis of
threshold estimates, and compare the effects of fiscal policy in each period.

Based on our results, we find that the diffusion index of the financial institutions’ lending attitudes
and the yearly change in the annual average of the quarterly ratios of the structural primary budget
balance to potential GDP significantly reject the null hypothesis. Therefore, we conclude that these
variables have a definite impact on the effectiveness of fiscal expansion. Second, the IRFs show that
the effects are traditional, although there are some notable differences. In particular, when banks’
lending attitude is tight and the government’s financial condition is bad, the demand-enhancing
effects of government expenditure should be considered weak. In this regard, the traditional
accelerator effects of private investment, the existence of liquidity-constrained households, and

non-Keynesian effects are key operative concepts.
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Chapter 1

Budget Deficits, Government Debt, and Long-Term Interest Rates in Japan”

1. Introduction

Traditionally, an increase in budget deficits or government debt is said to raise interest rates.
Nevertheless, the 10-year Japanese Government Bond (JGB, hereafter) yields have remained steady
at 2% or less since 1997, even though long-term debt at the central and local government levels
increased from ¥492 trillion at the end of FY 1997 to about ¥819 trillion at the end of FY 2009; that
is, from 96% to 172% of Japan’s GDP.!-2

Do budget deficits and government debt have any effect on real interest rates in Japan? Contrary
to expectations, few studies have investigated this issue in reference to Japan. Moreover, these
studies are not based on the vast body of pre-existing literature that challenged this traditional
proposition empirically for developed countries, particularly the US. Recently, Doi and Thori (2009)
pointed out the possibility of future tax hikes as the cause of low interest rates. However, this study
does not analyze the point statistically.

The purpose of this study is to re-analyze the effect of budget deficits and government debt on real
long-term interest rates in Japan using academic wisdom accumulated from previous studies.
Looking at the huge body of previous literature followed by the seminal study of Plosser (1982), we
classify these studies into two categories based on their conclusions. The first category of literature
concludes that no significantly positive relationship exists between budget deficits or government
debt and interest rates, and attributes the discussion to the Ricardian equivalence proposition. For
example, Plosser (1982, 1987) and Evans (1987) revealed that fiscal variables do not significantly
affect long-term interest rates, following an analysis based on a vector autoregression (VAR)
macroeconometric model embedded with a rational expectations model of the term structure of

interest rates. However, Elmendorf and Mankiw (1999) pointed out the poor fitness and robustness

* Journal of the Japanese and International Economies, 32, pp105-124. 2014,

! Incidentally, the gross debt-to-GDP ratio is stated as 194.1% in the OECD Economic Outlook 89.

2 According to the Nikkei NEEDS Financial QUEST database, the 10-year JGB yields exceeded two
percentage points for only 13 days (12/30/98, from 2/2/99 to 2/15/99, except 2/9/99 (nine business days in
total), 8/30/99, 5/10/06, and 5/15/06).



in these studies, and Feldstein (1986) and Gale and Orszag (2002) suspected that the VAR projection
fails to incorporate information regarding, for example, scheduled and legislated future tax reduction.
Thus, recently, the VAR method has rarely been employed in this field, although some improvement
has been made in this methodology.?

The second category of literature emphasizes that it is not the current, but rather the expected
budget deficit or government debt that affects current real long-term interest rates. This stream of
studies can be further classified into two divisions: (1) those that conduct event analyses of news
reports or announcements regarding budget projections (e.g., Wachtel and Young (1987), Thorbecke
(1993), and Quigley and Porter-Hudak (1994)) and (2) those that use published forecasts of budget
deficits as a proxy for market expectations (e.g., Feldstein (1986), Laubach (2003), and Engen and
Hubbard (2004)). Both divisions of studies show that there exists a significantly positive relationship
between projected budget deficits or government debt and current real long-term interest rates.*

As mentioned previously, the preceding Japanese case studies did not refer to or draw upon the
previous literature. Nakazawa (2002) estimates how significantly long-term interest rates respond to
increases in government debt by employing the VAR methodology, which has rarely been used in
recent years. Nakazato et al. (2003) estimate various types of reduced form equations, but do not pay
attention to expectations of market participants. Although Fukuda and Ji (2002) conducted event
studies on Japanese financial markets, their main focus was on stock markets. To the best of my
knowledge, these are the only studies in the literature that aim to explicitly analyze the relationship
between interest rates and fiscal variables in Japan.’ In this study, we investigate the effects of
budget deficits and government debt on 10-year JGB yields in Japan after a careful consideration of
the second-category literature.

The remainder of this paper is organized as follows. In Section 2, we present our event analyses
results. In Section 3, we illustrate our published forecast approach results. In Section 4, we offer our

conclusions.

2 Event Studies

2-1 Main Analysis

Wachtel and Young (1987) provided the seminal contribution of event studies on the relationship

3 Millar and Russek (1996) tried to overcome the defects using variance decomposition.

4 See Cohen and Garnier (1991), Elmendorf (1993), Kitchen (2002), as well as Canzoneri, Cumby, and
Diba (2002) for the published forecast approach, and Elmendorf (1996) and Kitchen (1996) for event
studies. See Barth et al. (1991) and Gale and Orszag (2002) for excellent surveys of both category studies.
5> Another study written in Japanese is Isogai (2000), which treated the Japanese economy as one of the
individuals in the G7 panel data. Many other studies, including Kamae (2005), investigated the JGB
market without considering fiscal conditions.



between fiscal variables and long-term interest rates, which regressed unexpected changes in the
budget deficit projection by the Office of Management and Budget (OMB) and Congressional
Budget Office (CBO) on daily changes in interest rates. Under the assumption of market efficiency,
the relationship can be confirmed if the unexpected changes are statistically significant. On the other
hand, Quigley and Porter-Hudak (1994) exploited the intervention analyses of Box and Tiao (1975),
which simply connects an ARMA (Autoregressive Moving Average) model with dummy variables
regarding the release of budget projections. In this manner, the relationship can be confirmed if the
dummy variables are statistically significant.

Although different statistical methodologies were employed in the abovementioned studies, both
assessed how announcements affect interest rates. Therefore, using official Japanese budget
projections, such as those included in the report entitled Projection of the Budget s Effects on Outlays
and Revenues (predecessor: Medium-Term Fiscal Perspectives) issued by the Ministry of Finance
(MOF), may be a suitable approach for performing a case study in Japan. However, these projections
cannot be used for an event study, because, in general, market participants are considered to
successfully forecast the contents of the Projection before its release, that is, it is not “surprise.”
Thus, we instead use the announcements of economic countermeasures to overcome a recession that
are accompanied by supplementary budgets during the sample period of February 1, 1982, to
September 7, 2009.° The economic countermeasures were implemented depending on the
contemporary economic environment. Hence, the contents of the announcements and their release
would be difficult to anticipate, at least more difficult than those of the Projection. For the sample
period, we find 18 economic countermeasures with supplementary budgets (Table 1).”

As mentioned previously, we find two basic methodologies in the literature; Wachtel and Young
(1987) and Quigley and Porter-Hudak (1994). However, the Wachtel and Young (1987) technique
cannot be applied for the Japanese economy, because expected budget deficits caused by the
countermeasures were not made public on the announcement days of the countermeasures. As will
be mentioned subsequently, the supplementary budget followed by the countermeasures is released
to the public, but only after a few months and not on the announcement day. Thus, we apply the
Quigley and Porter-Hudak (1994) technique hereafter, because we only require dummy variables on
the announcement days in this approach.

We designate the day the Prime Minister declares formulating an economic package as the event
day. To specify a suitable day for this, we search articles on the first page of the Nikkei by using
Nikkei's database—named the Nikkei Telecon 21—for the key words [“keizai” (economic) or “keiki”

(boom or recession)] and [“shiji” (direct) or “hyomei” (declare) or “shisa” (implicit suggestion)] and

 The sample period used in this study is the longest in the Nikkei Financial Quest Database at the
beginning of this study.

7 Countermeasures without budgets are not investigated in the present study, because their impacts on the
financial market are limited.



[“taisaku” (countermeasure)] and [“shusho” (Prime Minister)], within the three months prior to the
formal decision taken by the committee of the relevant economic ministers. Then, we choose articles
containing the Prime Minister’s intentions to perform economic countermeasures from the database
output and select the oldest one to employ its published day as the event day. Needless to say, the
reason why we adopt the oldest is that any information on the determinants of interest rates should
be quickly incorporated into the observed rates under market efficiency, which is assumed here and
in the literature.® Considering the possibility that the Prime Minister could have changed as a result
of election within the three months, we searched for articles published only after the elections of the
House of Representatives, that of the Councilors, and that of the President of the Liberal Democratic
Party, which was the ruling party for most of our sample period, in the case that we had these
elections.’

We employ the intervention analysis—a derivative of time series analyses—to examine the effects
of an event by testing the null hypothesis that the coefficient of intervention variables is less than or

equal to zero, C(1) < 0, in the following equation:

i, =a,+AL)i, , +C(L)z, + B(L)¢, (1)

where i, is the closing yield of the 10-year JGB yields, A(L), B(L), and C(L) are

t

polynomials in the lag operator L, z is the intervention variable which takes several forms of

t

dummy variables, such as the level-shift dummy taking the value of zero prior to the event day and

unity thereafter, and &, is a white noise disturbance. As mentioned previously, this equation is

8 In most cases, adopted articles are the first in the output article list after excluding editorial columns
and articles on foreign countries.

® The principle to adopt the announcement day is as in the text. However, we fine-tune some
announcement days depending on the situation of each countermeasure. First, we chose periods of more
than three months before the implementation of the Emergent Economic Countermeasures in May 1987,
since the announcement by the Prime Minister was made very early. Second, as for the Comprehensive
Economic Measures in February 1994, we chose the day when government parties agreed to undertake
these measures, not the day when directions were provided by the Prime Minister, since the coalition
government consisted of eight political parties and agreements among them were key to execute any
policy. Third, the Emergent Economic Packages implemented in November 1998 was announced on
August 5, but we chose September 29 due to the rescheduling of the program. Fourth, under the Koizumi
administration, we select the first day when the PM presented the supplementary budgets as the event day,
since he strictly divided economic countermeasures with and without supplementary budgets from the
view of fiscal consolidation. Finally, we did not adopt the Immediate Policy Package to Safeguard
People’s Daily Lives implemented in December 2008, since part of the countermeasures overlapped the
previous program.



simply formed by adding dummy variables to an ARMA model, but allows for a formal test of
change in the mean of the time series. In the following paragraphs, we consider two types of
intervention terms, the above-mentioned level-shift dummy and the one-shot dummy, which takes
the value of 1 only on the announcement day, as shown in Quigley and Poter-Hudak (1994).
Needless to say, if the null hypothesis C(1) <0 regarding the level-shift dummy is rejected
significantly, we can say the announcement of the economic countermeasures increases JGB yields.
Although we employ variables to investigate the cause of the rise in yields in Section 2.3, we
concentrate first on the univariate analysis in order to answer the simple question of whether the
yield rises or not.'?

The estimation procedure is as follows. First, we set the sample period to 121 days, including 60
days before and 60 days after the event day for each countermeasure. The reason why we set it to 60
days is that the minimum time difference between the announcements is 60 days (from the 16%
countermeasure to the 17", as shown in Table 1). Then, we perform unit root tests on the 10-year
JGB yields and adopted their first difference, because no rejections are found at the 1% level by all
three types of augmented Dickey-Fuller unit root tests: the pure random, with drift, and with drift
and time trend. We set the maximum lag length of the AR and MA parts as four and then decide the
lag length for a simple ARMA model used in the estimation by the Akaike Information Criteria
(AIC). Using these lag lengths, we estimate Equation (1) for each countermeasure, prolonging the
lag length of C(L) with regard to the one-shot dummy from 0 to 10 to exclude the temporal effects
of the countermeasures, and moving the event day itself by 1-10 days after (11 days in total) to take
care of the possibility that the market participants did not regard these articles as indicative of new
countermeasures as soon as they heard the announcement regarding the implementation of the
countermeasures.

It should be noted that the other shocks considered (e.g., change in monetary policy, release of the
original budget proposals by the MOF, release of the Guidelines for Budget Requests, determination

of economic package) are all controlled here by level-shift dummies.!! Finally, we select the output

10 Some readers might also consider short-term interest rates such as call rates to be included in the
explanatory variables. However, the preceding literature on Japanese financial markets shows that these
rates have no effect on long-term yields. See Sugihara et al. (2000) and Ito (2005).

"' The relevant dates for all sample periods are as follows:

Changes in the official discount rate: 3/7/86, 4/19/86, 10/31/86, 2/20/87, 5/30/89, 10/11/89, 12/25/89,
3/20/90, 8/30/90, 7/1/91, 11/14/91, 12/30/91, 4/1/92, 7/27/92, 2/4/93, 9/21/93, 4/14/95, 9/8/95, and
2/9/01.

Changes in the reserve requirement ratio: 10/1/91.

Changes in the operating target of the current uncollateralized overnight call rate: 3/31/95, 7/7/95, 9/9/98,

2/12/99, and 8/11/00.

Changes in the operating target of the current account balances with the Bank of Japan and changes in the
target of this outstanding balance, and/or changes in the outright purchase of long-term government
bonds: 3/19/01, 8/14/01, 12/19/01, 2/28/02, 10/30/02, 3/25/03, 4/30/03, 5/20/03, 10/10/03, 1/20/04,
5/20/05, and 3/9/06.

Simultaneous changes in the target of the current uncollateralized overnight call rate and the official



with the lowest value of the AIC from all 121 outputs for each countermeasure. Then we test the null
hypothesis C(1) <0 for both intervention dummies and consider the effects of the
countermeasures on the JGB yields.

The regression results are summarized in Table 1. Of the eighteen economic countermeasures, we
found fifteen significant temporary effects and six permanent significant effects on 10-year JGB
yields'?. Therefore, the directions, declarations, and implicit suggestions of Prime Ministers
regarding economic countermeasures are possibly regarded as signals for future fiscal expansion by

market participants and raise JGB yields, although this is not always possible.

2-2 Conditions to Raise Yields

The next question would be when the yields respond to the announcements. The expected answer
to this question would be the time when good business environments are approaching and/or when
the countermeasures are followed by large new bond issues. Table 2 summarizes the differences of
the leading indices in the Indexes in Business Conditions published by the Cabinet Office of Japan
between the current and previous month, a new-bond-issue-to-GDP ratio of the supplementary
budgets followed by each countermeasure, and the t-values of each permanent shock presented in
Table 1. Comparing t-values and leading index differences, we find that high t-values are
accompanied with large differences in the leading index. For example, four of the five cases in
which the leading index difference is greater than unity (shaded) are significant at 5% or less. The
only exemption is the Emergency Economic Package in 1998, implemented under Prime Minister
Obuchi.

This exemption may make readers suspect our results, since it was followed by the well-known

discount rate: 2/28/01.

Simultaneous changes in the target of the current uncollateralized overnight call rate and the basic loan
rate: 7/14/06, 2/21/07, 10/31/08, and 12/19/08.

Release of the Guidelines for Budget Requests (date reported in the Nikkei or in the case it was not a
business day, the next day): 7/26/85, 7/21/86, 7/31/87, 7/15/88, 7/11/89, 7/27/90, 7/5/91, 6/23/92,
8/13/93, 7/29/94, 8/4/95, 7/31/96, 7/8/97, 8/13/98, 7/30/99, 8/2/00, 8/13/01, 8/7/02, 8/1/03, 7/30/04,
8/11/05, 7/21/06, 8/10/07, and 7/29/08.

Release of the original budget proposal by the Ministry of Finance (date reported in the Nikkei or, in the
case it was not a business day or are reported in the evening edition, the next day): 12/24/85, 12/26/86,
12/24/87, 1/20/88, 12/25/89, 12/25/90, 12/24/91, 12/22/92, 12/22/93, 12/21/94, 12/21/95, 12/24/96,
12/22/97, 12/22/98, 12/21/99, 12/21/00, 12/21/01, 12/24/02, 12/22/03, 12/21/04, 12/21/05, 12/21/06,
12/21/07, and 12/22/08.

Determination of the economic package: date of announcement by the Prime Minister, as shown in Table

3.

12 By the time the Prime Minister announces an economic package, markets may have formed an

expectation about its execution to some extent. Thus, the announced effect measured in this paper might

be the size of “surprise” only relative to this market expectation. As written in the text, we incorporate 0

to 10-days temporary dummies as independent variables, but 10 days might not be enough to exclude this

effect. In such a case, the estimate may be underestimating the true announcement impact of a fiscal
package on yields. The author owes this point to the anonymous referee.



Trust Bureau Shock on December 22, 1998, where announcements by the Finance Minister and the
Governor of the Bank of Japan caused tremendous increases in the JGB yields for two or three
months followed by this statement. The reason why this countermeasure was not significant in Table
1 is simply attributed to the existence of control dummies for the release of the original budget
proposal by the MOF on the same day of the shock. As a matter of fact, the t-value of this control
dummy is 5.982, which implies that the JGB market responds to this shock quite significantly.
Needless to say, it would be interesting to consider whether this shock is relevant to this
countermeasure. However, we do not consider this point in our study, since we already have a
remarkable literature on this point, such as Tomita (2001) and Onji et al. (2012).

Next, comparing the t-values with the new-bond-issue-to-GDP ratios, we find that of the eight
cases in which the ratio is above 0.7 (shaded), only four are significant at 10% or less. However, as
expressed clearly in the 17" countermeasure, the leading indices fell sharply in the insignificant
cases. To take care of this effect, we regressed the t-values on both measures of the leading indices
and the new-bond-issue-to-GDP ratios. The result is illustrated in Column 1 of Table 3 and gives us
the impression that these two measures correlate with the t-values regarding the permanent dummies
of countermeasures, although not significantly. However, its significance emerges clearly if we
exchange the t-value of the 10" countermeasure in Table 2 with that of the aforementioned dummy
reflecting “Trust Bureau shock.” The result is shown in Column 2, where we find the leading indices
are significant at 5% and the new-bond-issue-to-GDP ratios are significant at 1%. In addition, we
re-estimate this equation without this observation to take care of the possibility that this exchange
affects the results strongly. We then obtain the same results in the sense that the two variables are
significant (Column 3).

It is difficult to know the reason why the t-values are correlated with the new-bond-issue-to-GDP
ratio, which cannot be observed when the announcements are released. However, if market
participants are forward-looking and if they can project the amount of newly issued bonds, they will
forecast the resulting changes in JGB yields, and the yields will self-fulfillingly increase in the
efficient market by the amount depending on the number of newly issued bonds. Reflecting this
relation, coefficients of the intervention dummies become large, which in turn makes t-values large.

We summarize our analysis above as follows. First, we showed that the directions, declarations,
and implicit suggestions of the Prime Ministers regarding the economic countermeasures are
possibly considered as signals for future fiscal expansion by market participants. Second, we showed
the probability that an increase in JGB yields is correlated with the improvement in expected future
business conditions and the amount of newly issued bonds in the supplementary budgets followed by
the countermeasures. Thus, we say that the long-term interest rates, represented by JGB yields
generally, are affected by market expectations regarding newly issued bonds, that is, expected budget

deficits.



2-3 Good Rise or Bad Rise?

Given the recent fiscal situation in Japan, it is also important to consider whether these rises in
JGB vyields reflect their sovereign risks or improvements in the economic outlook. For this purpose,
we perform two additional analyses. First, we include in Equation (1) a variable that controls for
changes in the economic outlook—the Nikkei 225 index is adopted for this purpose. In this
estimation, we keep the same lags of A(L), B(L) and the event dummy presented in Table 1. As
shown in Column (1) in Table 4, this offsets the significant increases in the yields before the
mid-1990s; however, the event dummies of the two countermeasures after the late 1990s are still
significant.

Second, we examine foreign exchange movements in line with previous studies that have analyzed
multiple asset prices to assess competing hypotheses (see Engel and Frankel, 1984; Cornell, 1983;
Thorbecke, 1993). Cornell (1983) showed that even if an event reduces the price of a financial asset
because of the risk premium required by investors, the exchange rate should not be affected. This is
because a rise in yields does not cause an incipient capital inflow if the higher real interest rate is fair
compensation for holding that asset. Inversely, if the interest rate increased because of an
improvement in the economic outlook, exchange rates should be appreciated. Therefore, concurrent
movements in exchange rates would provide supporting evidence of the risk premium.

Column 2 in Table 4 shows the estimation results of Eq. (1) employing the closing spot USD/JPY
rates instead of the yields. These estimation results are shown in Column (2) in Table 4. As shown in
the table, because none of the level dummies is significant, all increases in yields can be interpreted
as those in the risk premium.

Although the two analyses performed above show some inconsistencies, they both suggest that
rises in JGB yields reflect their sovereign risks at least since the late 1990s. We should thus consider
this finding to be evidence that the recent positive responses of yields to the countermeasures reflect

their sovereign risks.

3 Regression Methods Using Published Forecasts

As shown in the previous section, market participants contemplate the future fiscal situation,
although interest rates are seemingly very low in the JGB market. However, we cannot determine
JGB yield increments from the deteriorating fiscal position by the previous analysis, since the
intervention analysis uses 0—1 dummies. In this section, we estimate the effects of budget deficits
and government debt on JGB yields, using published forecasts as proxies for the expected future

budget conditions of market participants.



3-1 Estimation equation

Researchers have analyzed the relationship between long-term interest rates and fiscal variables
based on published forecasts.!? In these studies, long-term interest rates were regressed on the ratio
of forecasted budget deficits or government debt to nominal trend GDP; the null hypothesis is that
the coefficient of fiscal variables is equal to zero. Therefore, the selection of control variables is
quite important. Authors of the preceding literature clearly indicate the theoretical framework of
their study—neoclassical or Keynesian—and derive their estimation equations accordingly.

In the following paragraphs, we summarize the basic neoclassical model, usually regarded as the
long-run model, and the IS-LM model, generally considered the short-run model. We assume that
domestic and foreign bonds are imperfect substitutes in this discussion, following Feldstein and
Horioka (1980), Feldstein (1986) and Engen and Hubbard (2004); therefore, capital flow from
overseas cannot offset the increase in domestic interest rates due to deteriorating fiscal conditions.

We review the neoclassical framework first. In the very basic framework, such as the Ramsey
model, tax reduction increases private savings to the same extent as that shown in the Ricardian
equivalence proposition. Therefore, the resulting budget deficits do not affect long-term interest rates.
As is well known, a persistent increase in fiscal expenditures has the same effect as tax reductions in
the infinite horizon. However, in the case that fiscal expansion is temporary, long-term rates rise
until the level of the fiscal expenditure returns to its initial level and then decreases to a steady-state
level. In addition, tax reduction and persistent increase in fiscal expenditures affect interest rates,
both in the short run and long run under some plausible conditions, such as a finite horizon and/or
the positive productivity of public capital.

Next, we review the IS-LM framework in a textbook fashion. Keeping public spending constant, a
decrease in taxes increases the government deficit and enhances private consumption and saving.
However, the increase in government deficit exceeds the increase in private saving. Thus, lower
taxes lead to lower national savings and lower interest rates. On the other hands, keeping tax hikes
constant, an increase in public spending enhances the output, which in turn raises the demand for
liquidity. Thus, higher spending results in higher interest rates.

Although it is not certain whether these mean short-run or long-run interest rates in the framework,
both rates eventually increase if the term structure of interest rates is satisfied and the current budget
deficit leads to future budget deficit expectations. In addition, government debt also raises interest
rates through wealth effects on private consumption and the demand for liquidity.

In short, economic theories show that fiscal variables have positive effects on long-term interest

rates. However, these discussion show that the resulting estimation equations are different from each

13 See Footnote 5.



other. Needless to say, it is impossible to decide in advance which framework is more suitable.
However, it would be better to employ the neoclassical model, since the dependent variable is the
long-term interest rate and we use annual data in this analysis because of the data availability. Thus,
we derive the estimation equation based on the steady-state condition, 7 =0g + €, in the Ramsey

model with the CES utility function, as shown in Laubach (2003):'4

i, =By +Bf + g +Be + B2 +e&, (2)

where i, is the nominal interest rate, f, the fiscal variable (e.g., the projected deficit-to-GDP

ratio), g, is a measure of trend GDP growth, e, is a measure of the equity premium discussed

below,'> 7/ is the expected inflation rate, and Z, is a vector of control variables used to capture

the effects outside the model. As is evident, a positive significance 3, implies that an increase in

the budget deficit or government debt positively affects long-term interest rates.

3-2 Recent topics to be considered for estimation

Before explaining the estimation methods and results, we review two concepts that are still

controversial: the “Parable of the Debt Fairy” and “Deficit or Debt.”

The Parable of the Debt Fairy

As pointed out by Gale and Orszag (2002) as well as Engen and Hubbard (2004), the expected
magnitude of the effects of fiscal variables on long-term interest rates differs vastly across studies.
For example, Feldstein (1986) found that a percentage point increase in the expected deficit-to-GDP
ratio raises the S-year rates of government bonds by 0.85-1.44% in the US; however, the
corresponding increase was only 0.18% in a study conducted by Engen and Hubbard (2004). In such
a situation, the Parable of the Debt Fairy according to Ball and Mankiw (1995) is being considered
the standard model.

Let us imagine that one night, a debt fairy replaces every government bond with a piece of private

4 = real interest rate, o = the degree of relative risk aversion, g = growth rate of technology, and

O = rate of time preference.
15 Regarding data construction, see Section 3.3.
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capital of an equivalent value. If we presume a neoclassical framework and the Cobb-Douglas

technology, Y = AK“L"™*, back-of-the-envelope calculations reveal that the marginal product of
capital is equal to the real interest rate: 7 = A(L/ K )1701 . Taking logs and differentiating it, we

obtain the following:
dlogr=(a—-1)dlogK —(1-a)dlogL. 3)

To what extent does the interest rate rise in Japan under this condition? Assuming dlogL =0,
setting @ = 0.2819, and K = ¥1210 trillion adjusted to the Japanese economy in 2008,'¢ and
considering that the debt fairy magically replaces debt with capital; i.e. dK/dD =—1. In this
presumption, if government debt increases by 1% of GDP, i.e., ¥5.568 trillion, the capital stock
reduces by 0.47%,!” the real interest rate raises by 2.54 basis points in this model.'®

Needless to say, some assumptions are required to discuss the real economy on the basis of this
model, such as a constant amount of private savings, a closed economy, and a single determinant for
the marginal product of capital associated with a real interest rate (Elmendorf and Mankiw, 1999).
However, several previous studies have used this Parable of the Debt Fairy as a benchmark. For
example, Engen and Hubbard (2004) referred to this calculation as a “standard benchmark™ and used

it as a guideline for their estimation.
Deficit or Debt?
From the previous interest rate equation and dK / dD = —1, we obtain the following equation:

i=ﬁa—K=05(1—04)L2>0. 4)
oD oK oD K

This model implies that it is debt and not deficits that affects real interest rates. On the bases of this

equation, Engen and Hubbard (2004) emphasize that debt has a stronger effect on interest rates than

16 For capital stock, we use the tangible fixed assets of all industries included in the Preliminary
Quarterly Estimates of Gross Capital Stock of Private Enterprises
(http://www.esri.cao.go.jp/en/sna/data.html).

7 dlogK ~dK/K =0.01Y/K =0.0047

18 In this calculation, following Elmendorf and Mankiw (1999), we compute its ex-ante real interest rate
as marginal productivity; i.e., the ratio of ((1 —«a ) times GDP) to gross capital stock, minus the
depreciation rate drawn from the previous materials of the Preliminary Quarterly Estimates of Gross
Capital Stock of Private Enterprises (0.0756). ¢« is calculated by 1 minus the ratio of the compensation
of employees to GDP.
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deficits.

Contrary to this opinion, Feldstein (1986) argued that deficits were more important for the
following three reasons. First, budget deficits raise aggregate demand through the resulting increase
in the demand for money. Second, budget deficits cause inflation uncertainty. A sustained budget
deficit would pressurize the monetary authority to ease money supply, which in turn causes investors
to anticipate future inflation. In contrast, the stock of debt is the accumulation of deficits that the
monetary authority has already accepted; thus, debt provides less information about future monetary
expansion. Finally, he pointed out the effects of deficits through the adjustment cost of investments.
If the cost of installing investment c¢(/), where ¢'(/)>0,c'" (1) >0, is needed and the price of
one unit of capital is unity, the optimal rate of investment satisfies f'(K)=(1+c'({))r, where
f'(K) is the marginal product of capital and 7 is the real interest rate. Thus, if an increase in the
budget deficit crowds out private investments, the interest rate would rise."”

It should be noted that the resulting decrease in private investment would decrease the capital
stock and raise the interest rate through the decreasing marginal product of capital; government debt
also affects interest rates. However, Feldstein (1986) concluded that the former effects were greater
than the latter because of the slow adjustment of capital, as shown in Abel (1980) and Hayashi
(1982).

3-3 Data and statistical methodology

To estimate the previous regression equation (2), we employed the following data based on
Laubach (2003). As for published forecasts of budget deficits, we employ the 4-year-ahead forecasts
of budget deficits named by the difference in the report Projection of the Budget's Effects on Outlays
and Revenues. In addition to this simple budget deficit, we use the 4-year-ahead forecasts of the
primary budget deficit computed by deducting interest payments from the difference.?’ The reason
why we use 4-year-ahead forecasts here is to avoid the effects of the business cycle as much as
possible.?! In comparison, we also employ current values of both budget deficits. As for government

debt, we constructed its annual data from quarterly data from the Monthly Financial Review

Y Under dl =-6dG and dK =0,where >0, dr/dG =6rc"/(I+c")>0.

20 Note that these forecasts cover only those of the central government. Although we have the general
government forecasts that the Cabinet Office of Japan produces, it began publishing in 2002 and have an
insufficient number of observations for the purpose of estimation. However, the correlation between these
data is 0.9844 (0.9650 for primary budget deficits) and among the Cabinet Office data, the correlation
between the central government’s budget deficit and the general government’s one is 0.9741 (0.9493).
Thus, the significance of the following estimation would be invariant.

2L “If automatic fiscal stabilizers raise deficits during recessions, while at the same time, long-term
interest rates fall due to monetary easing, deficits and interest rates may be negatively correlated even if
the partial effect of deficits on interest rates—controlling for all other influences—is positive” (Laubach,
2003, p.1).
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published by the MOF. To capture the better timing in the data with regard to estimation, we employ
each observation in the quarterly data just before the release date of the Projection, typically in
January. To change these fiscal variables into the ratios to GDP, we divide them by the current or the
projected nominal GDP, which will be explained later.

As for long-term interest rates, we use the 10-year JGB yields as of the day on which the Diet
submits the Projection to the budget committee of the House of Representatives. For the trend
growth data, we employ a weighted average of the GDP growth rate over two years, mentioned in
various economic planning reports, such as the Reform and Medium-Term Economic and Fiscal
Perspectives (used in the calculation of the Projection). The weights are two-thirds on the current
year and one-third on the previous year. We use the same reports to build the projected nominal GDP
data mentioned above. The expected inflation rate is estimated using Kanoh’s (2006) method, which
in turn is based on Carlson and Parkin (1975). Finally, the equity premium, used as a proxy for risk
aversion, is calculated as the ratio of the dividend component of national income to the market value
of stocks and other equities held by households, minus the 10-year real JGB yields, plus the trend
growth rate.??

To avoid spurious regressions, we first perform a preliminary unit root and cointegration analysis.
Table 5 shows the results of the generalized least squares version of the Dickey-Fuller (DF-GLS) test
(Elliott et al., 1996). For all variables in levels, the DF-GLS tests show that each series has at least
one unit root. On the contrary, for the first difference of all variables, the DF-GLS tests all reject the
null hypothesis of unit roots. Thus, we conclude that each of the underlying variables can be treated
as a single unit root process [i.e., integrated of order one, or I(1)]. Then, we examine whether any
cointegrating relationship exists in the variable sets using Johansen’s (1988, 1991) trace test using
one lag.”? Regardless of the types of budget deficit data and whether or not the constant term is
restricted in the cointegrating relationship, the test rejects the null hypothesis of at most zero
cointegrating vectors, but not the null hypothesis of at most one (Table 6). These results imply that
there is one cointegrating relation in each set of variables. Therefore, to obtain consistent estimators
of these cointegrating relations, we take two approaches, namely, fully modified OLS (FM-OLS) and
ordinary least squares (OLS), although the OLS estimates are just for reference since their

asymptotic distribution is non-standard.

3-4 Estimation results

As mentioned in Section 3.2, the relative importance of budget deficits and debt is still

controversial. As mentioned in Section 1, the second category literature including Feldstein (1986)

22 See Appendix for details.
2 Qut of the four budget deficits, one lag is suggested in three cases and two lags in one case, based on
the Bayesian Information Criteria (BIC). We choose one lag for all four cases for mutual comparison.
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emphasizes that it is not the current, but rather the expected fiscal variables that affect current real
long-term interest rates. In Table 7, we test these points using Japanese data.

Columns 1 and 2 in Table 7 present the estimation results including the projected/current
deficit-to-GDP and current debt-to-GDP ratios, similar to Feldstein (1986).>* In these estimations,
the constant term is not included since the null that the constant is restricted in the cointegrating
relationship is rejected at 1% significance level.?> In all cases, the fiscal variables are significant at
1%, although the ratios with current government debt are less significant. This finding is invariant
even if we replace the deficit-to-GDP ratio by the primary deficit-to-GDP ratio, as shown in
Columns 3 and 4.

Next, we compare the magnitudes of the effects of these ratios on 10-year JGB yields. Focusing
on Columns 1 and 2, we observe that a percentage point increase in the projected deficit-to-GDP
ratio raises the real 10-year interest rate by 26 basis points and that in the current deficit-to-GDP
ratio by 27 basis points. As for the primary deficits, we find 34 and 33 basis points. By contrast, for
current government debt, a percentage point increase in the debt-to-GDP ratio raises the rate by 1.2
basis points at the most.

In the next step, we focus on the relative importance of the projected and current deficits. By
comparing the t-values in Columns 1 with 2, and 3 with 4 in the table, we note that the ratios affect
real 10-year JGB yields with a greater probability when we use the projected deficit rather than the
current deficit. Therefore, as mentioned earlier, it is not the current deficit but rather the expected
budget deficit that strongly affects the current real long-term interest rates, similar to the findings of
the second category of literature.

In brief, we conclude that similar results to those presented by Feldstein (1986) are found in the
Japanese economy: Contrary to the findings of Engen and Hubbard (2004), an increase in the budget
deficit affects real long-term interest rates greater than an increase in government debt. Further, the
projected deficit raises real long-term interest rates with a greater probability compared with the
current one.

Finally, we conclude that the Parable of the Debt Fairy is realized partially. The coefficients of the
debt-to-GDP ratio seem to be small, in line with the Japanese economy, compared with the
calculation presented in Section 3.2 (i.e., 2.54 basis points). However, as mentioned, we need certain
assumptions for the realization of the Parable. Thus, it would thus be reasonable to conclude that the

Parable is partially acceptable for the Japanese economy.

24 In contrast to Feldstein (1986), Laubach (2003) constructed and employed the projected debt as well,
but it was a simple linear combination of the projected deficit and current debt, and hence we did not use
it here, since it contains no more information than the two.

25 We can test this restriction using the difference of test statistics between both cases in Table 6. The
difference is chi-square distributed with n — r degrees of freedom (n: the number of variables in the
system, r: the number of the cointegrating vectors). Incidentally, even if we restrict the constant, the
results are almost the same and our conclusions are not affected.
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3-5 Factorial decomposition

Figure 1 is a stacked bar chart whose bars simply show the effect of each factor calculated by each
datum multiplied by the coefficient estimates in Column 3 (using the projected primary deficit) and
in Column 4 (using the current primary deficit) in Table 7. Note that the following results are not
affected significantly if we use the other estimates shown in Tables 7.

From these figures, we find that the effects of the budget deficit increases remarkably after 1999
and offsets the effects of deflation, a decline in potential growth, and an increase in risk premium in
the stock markets. Although outstanding government bonds are essential to promote liquidity in
financial markets, the fiscal variables caused an approximately 2 to 3% increase in JGB yields in
2008, compared to their lowest level in 1991, so should be regarded as a factor restricting economic
growth in Japan.

According to the estimation of the investment function by Shimizutani and Terai (2003),26 a 1%
rise in the real user costs of capital decreases private investment by 1.3% to 1.4%,?” which means a
0.195% to 0.21% decrease in real GDP in turn, under the assumption that the share of private
investment in the GDP is 0.15. Including this calculation in the results of the previous
subsection—an approximately 2 to 3% increase in JGB yields in 2008—the existence of budget
deficits is considered to result in a decrease in GDP by 0.39 to 0.63 percentage points.?

Whether this decline would be problematic or not is a controversial issue. However, considering
that the average growth rate of real GDP is about 2.4% and that of real private investment is about
3.5% in the sample period and about 1.9% and 3.9%, respectively, after 2000, it seems, at least to

this author, that this amount should not be overlooked.

4 Concluding Remarks

In this study, we examine the relationship of the budget deficit and government debt with
long-term interest rates using two established methodologies: (1) the event analyses of news reports
or announcements about fiscal events and (2) reduced form regressions using the published forecasts

of budget deficits as a proxy for market expectations. As is well known, Japan has large budget

%6 We have not cited a number of previous studies based on Tobin’s q theory here, because the
association with long-term interest rates cannot be treated explicitly in these studies. In addition, we do
not cite studies such as Iwata, Suzuki, and Yoshida (1987), because their estimates are too old to be useful
for our discussion here.

27 Shimizutani and Terai (2003), p.198.

28 Note that these results do not include the effects of private residential investment, durable consumption
goods, net exports via the appreciation of exchange rates, and the propagation effects of the fiscal
multiplier.
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deficits and government debt, but only a few studies have been conducted in this area so far. Besides,
even in these works, the extensive knowledge accumulated in the field after the seminal study of
Plosser (1982) was not drawn upon, nor was previous research cited. This study would be the first of
its kind in Japan based on the vast body of literature in the field.

The findings from the empirical analysis are as follows:

1. Directions, declarations, and implicit suggestions provided by Prime Ministers regarding
economic countermeasures are regarded by market participants as signals for future fiscal
expansion.

2. The probability that the JGB yields increase after the PM announcements regarding economic
countermeasures is positively correlated with the improvement in expected future business
conditions and the amount of newly issued bonds in the relevant supplementary budgets.
Considering Point 1, long-term interest rates are affected by market expectation of newly issued
bonds, that is, expected budget deficits.

3. At least since the late 1990s, the increase in JGB yields caused by economic countermeasures
reflects their sovereign risks.

4. A percentage point increase in the projected deficit-to-GDP ratio raises 10-year real interest rates
by 26 basis points, while a similar increase in the current deficit-to-GDP ratio raises the rate by 27
basis points. As for primary deficits, these increases are 34 and 33 basis points, respectively.
However, a similar increase in the current debt-to-GDP ratio raises the rate by 1.2 basis points at
most.

5. Similar to Feldstein (1986), it is not the current, but rather the expected budget deficit that affects
current long-term interest rates more strongly in Japan.

6. Ball and Mankiw’s (1995) Parable of the Debt Fairy is partially applicable to the Japanese
economy; that is, government debt affects real long-term interest rates, but the magnitude is smaller
than expected by the Parable.

7. Factorial decomposition based on regression results shows that both the budget deficit and the
primary deficit caused an approximately 2 to 3% increase in JGB yields in 2008, compared to their
lowest level in 1991. Based on the empirical literature on private investment, this result implies a

decrease in real GDP by 0.39 to 0.63 percentage points annually in 2008.
Further, the average ratio of the coefficients of the permanent dummies in Table 1 to the expected
new bond issue-to-GDP ratio (Table 2) is computed to be 0.347 (%) in the six significant

countermeasures. Thus,

8. The significant response of JGB yields in the event study is almost consistent with that in the
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reduced form regression, especially in the primary budget deficit cases (Point 4). Considering Point
2 above, this means that the JGB market tends to accomplish its long-run equilibrium rapidly when
expected future business conditions are better and the amount of newly issued bonds in the relevant

budgets is larger.

These empirical results are interesting academically. In particular, it is useful to statistically
confirm that the positive relationship between budget deficits and real long-term interest rates in
Japan, despite that this relationship is seemingly unobserved in the real economy. However, from an
economic policy viewpoint, the effects of public debt should be more important.

As mentioned in Point 4, an increase in the public debt-to-GDP ratio raises the rate by 1.2 basis
points at most. However, as stated in the introduction, we have a huge amount of public debt that is
projected to grow consistently. As shown in Figure 1 this huge debt raises the real long-term interest
by approximately 1% in 2008 compared with that in 1991 and reduces GDP by approximately 0.2%
annually as mentioned in Section 3.5. This situation cannot be improved until the primary deficits
start to be reduced; thus, the situation poses a severe restriction on the Japanese economy and
policies for a long period. The Japanese government and its people should choose to fiscally
consolidate even when the economy is in an unfavorable situation. Otherwise, accumulated debt
gradually raises the long-term interest rates and worsens the country’s long-term economic growth
and fiscal status.

A couple of points remain to be considered, but are reserved for future studies. First, the difficulty
of specifying the announcement day is an issue that needs attention. There is ambiguity regarding the
time when the announcement occurs. In this study, we define the announcement day as the day when
the Prime Minister announces economic countermeasures. However, it is well-known that, in some
cases, someone in the ruling party started a debate on the measures prior to the Prime Minister. In
addition, it is also known that these discussions do not always produce the actual implementation of
the measures, as in the last days of Prime Minister Mori’s term. Thus, it would be impossible to
define the criteria perfectly to select announcement days, although efforts to do so should be com-
mended. Second, as Thorbecke (1993) and Laubach (2003) point out, the relationship between
budget deficits or debt and interest rates could be revealed more clearly and categorically if business
cycle effects are eliminated effectively. Although using implied forward rates might be effective and
the rates are available from data vendors such as Bloomberg, they are extremely expensive. This

point is reserved aside for future studies due to budget constraints.
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Data Appendix

(1) Fiscal Variables

[Projected Budget Deficits]

For published forecasts of budget deficits, we employ the differences provided in the report
Projection of the Budget's Effects on Outlays and Revenues (hereafter, referred to as the Projection)
issued by the Japanese MOF. The Projection presents the general account budget expected to prevail
in the next 4 years, and is submitted by the MOF to the budget committee of the House of
Representatives along with the government’s draft budget.?® To avoid business cycle effects, we use
4-year-ahead forecasts similar to Lauback (2003).

This source is chosen in preference to other sources, such as the OECD Economic Outlook, for
several reasons. First, the Projection dates back to FY 1981 and market participants are familiar with
it. Second, the Projection provides 4-year-ahead projections, which are less affected by business
cycles than OECD projections which forecast only 2 years ahead. Finally, as pointed out in Section 1
and 2, the literature also employs the government’s projections.

It should be noted that the term difference does not mean what it did in the old edition of the
Projection. Until FY 1996, difference implied “target” budget deficits, and not expected budget
deficits, which suggests that a different accounting subject to equalize expected revenue to expected
expenditure existed in the old Projection. In this study, we solved this problem by adding the
difference and this subject through 1996. Furthermore, even in single annual editions, different
projections are calculated for a given year. In such cases, we use the arithmetic average of these

projections.

[Public Debt]

We employ the outstanding of government bonds obtained from various issues of the Monthly
Financial Review published by the MOF. We ignore the outstanding of long-term borrowing here
since this borrowing include the borrowing at special account for distribution of local allocation and
shared taxes. If we include the borrowing in this special account, its estimated effects on the
long-term interest rates—10-year central government bond yields—would be biased since some of
this has to be repaid by local governments. Having said that, the qualitative results of this paper are

not affected even if we construct using public debt data inclusive of this borrowing.

[Projected nominal GDP]

29 The fact that we only use general account budget deficits and disregard special accounts, local
government deficits and other deficits suggests an obvious omission. However, to the best of my
knowledge, no forecast has been made for these accounts.
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The projected nominal GDP data are built to be consistent with the Projection. First, we set as the
benchmark, the actual nominal GDP as of the end of the fiscal year preceding the last one. To obtain
the projected nominal GDP in the current fiscal year, this value is multiplied by the growth rates of
the previous 2 years provided in the Economic Outlook and Basic Stance for Economic and Fiscal
Management because the Projection is based on this guideline. Finally, to obtain the projected
4-year-ahead nominal GDP, the current GDP calculated previously is multiplied three times by the
expected annual growth rate presumed in various economic planning reports such as the Reform and

Medium-Term Economic and Fiscal Perspectives, also utilized in the calculations of the Projection.’

(2) Long-Term Interest Rates

For the nominal long-term interest rates, we use 10-year JGB yields as of the day on which the

Diet submits the government draft budget to the budget committee of the House of Representatives.

(3) Others

[Trend growth]

We use a weighted average of the GDP growth rate over two years used in the calculations of the
Projection and printed in various economic planning reports, such as the Reform and Medium-Term
Economic and Fiscal Perspectives. The weights are two thirds on the current year and one third on

the previous year.

[Expected inflation]

The expected inflation rate is estimated using Kanoh’s (2006) method, which in turn is based on
the Carlson-Parkin method (Carlson and Parkin, 1975). The survey data are obtained from the
Consumer Confidence Survey; the deflator of household consumption provided in National Accounts
is adopted as the price level.

Note that until a few years ago, the Consumer Confidence Survey published in the Cabinet Office
of Japan was released on a quarterly basis and issued in March, June, September, and December. The
Projection, on the other hand, is published on an annual basis, and is typically issued in January.
Therefore, we use the data from the December issues of the Consumer Confidence Survey on the
assumption that these provided the best available forecasts when the Projection was published.

However, for the years 1994, in which the Projection was issued in May rather than in January, the

30 We extract actual nominal GDP data until 2003 from the Annual Report on National Accounts 2003
and those from 2003 to 2007 from its 2007 edition. We adjust the latter series by multiplying the latter
with the ratio of the former to the latter in the first quarter in 2003 and then connect this with the former
series.
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data are taken from the March issue of the Consumer Confidence Survey.

[Equity premium]

The equity premium, used as a proxy for risk aversion, is calculated using Laubach’s (2003)
method. More specifically, it is computed as the ratio of the dividend component of national income,
(a), to the sum of the market value of stocks and other equities held by household, (b), minus the
10-year real JGB yields, (r), plus the trend growth rate, (g); a/b-r+g. Similar to the case of expected
inflation, we use each observation the equity premium just before the date of the release of the

Projection.!

31" Similar to the nominal GDP, we use growth rates of the relevant variables provided in the Annual
Report on National Accounts, 2003 and 2007.
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Table 1: Results of the Intervention Analysis for Announcement Days of Economic Countermeasures by

the Prime Minister.

. Day of Final AR [MA Level Dummy One-Sh