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1. Introduction

Two disasters, the 2008 global financial crisis and the 2011
Great East Japan earthquake, have struck the Japanese economy
since 2000. Although these two events are different types of dis-
asters, a financial disaster and a natural disaster, they caused tur-
moil in the credit market. The impacts of the subprime mortgage
crisis and the Lehman Brothers bankruptcy on Japanese financial
institutions were not as severe as on American financial institu-
tions. However, the credit crunch and the rapid appreciation of the
Japanese yen resulted in a severe impact on economic activity. In
2008, the Japanese straight corporate bond market experienced its
first straight corporate bond default in seven years during this pe-
riod of turmoil. For the period 2008-2010, eleven cases of straight
corporate bond defaults caused a sharp increase in credit spreads,

* The authors would like to express their thanks to Takeshi Kobayashi and partic-
ipants at the 2016 Japanese Economic Association Autumn Meeting for their help-
ful comments. We also thank two anonymous referees and Shin-ichi Fukuda (the
editor) for valuable comments that improved the article. The first author thanks
the financial support by a grant-in-aid from Japan Center for Economic Research.
The second author gratefully acknowledges the financial assistance provided by
the Japan Society for the Promotion of Science (JSPS) KAKENHI Grant Number
JP25705010.

* Corresponding author.

E-mail addresses: tatsuyoshi.okimoto@anu.edu.au (T. Okimoto), takaoka@econ.
seikei.ac.jp (S. Takaoka).

http://dx.doi.org/10.1016/j.jjie.2017.06.001
0889-1583/© 2017 Published by Elsevier Inc.

which is the difference in the yields between defaultable debt in-
struments and risk-free government securities of comparable ma-
turity. Then the Bank of Japan’s (BOJ's) efforts to support market
liquidity and the bank’s policy-based financing to facilitate corpo-
rate financing calmed the turmoil in the market.

In contrast to the global financial crises, which were an external
shock to the Japanese economy, the 2011 Great East Japan earth-
quake followed by the tsunami, which was unpredictable, caused
huge capital stock losses and increased uncertainty about future
macroeconomic fundamentals. This negative shock to the economy
raised the credit spreads. In addition, the nuclear disaster that oc-
curred at Tokyo Electric Power Co.’s (TEPCO’s) Fukushima Daiichi
Nuclear Power Plant on March 11, 2011, had a severe impact on
TEPCO, which was Japan’s largest corporate bond issuer at that
time. The credit spreads for outstanding TEPCO corporate bonds
jumped to about 400-500 basis points after the earthquake and
tsunami, from just 8 basis points before the disaster.! The down-
grading of electric power companies resulted in the widening of
credit spreads in the market. That is, the credit spreads in Japan
respond directly or indirectly to changes in economic fundamen-
tals and monetary policy.

! Uranaka, T. (2011, May 2). Japan says no limits to Tepco liability from nuclear
disaster. Reuters.
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The credit cycle has been considered to affect the business cycle
at least since Fisher (1933), and asset prices are recognized as use-
ful predictors of output growth because they are forward-looking
(see Stock and Watson, 2003 for the survey). Among a number
of asset prices, including dividend yields, exchange rates, interest
rates, stock returns and term spreads, which is the difference be-
tween the longest yield and the shortest maturity yield, the useful-
ness of credit spreads as predictors of economic activity has been
shown empirically (see, e.g., Gilchrist et al., 2009; Gilchrist and Za-
krajSek, 2012; Faust et al.,, 2013; Mueller, 2009) and theoretically
(for the general equilibrium framework, see Bernanke et al. (1999),
Miao and Wang (2010)). Gilchrist and ZakrajSek (2012) show that a
reduction in the credit supply by a deterioration in the capital po-
sition of financial intermediaries caused an increase in the cost of
debt financing (the widening of credit spreads) and a subsequent
reduction in spending and production. Nielsen (2012) demon-
strates that the slope of credit spread curves as well as the level of
credit spreads are correlated with the state of the economy, indi-
cating a countercyclical level and procyclical slope of credit spread
curves across both investment and speculative grade bonds. This is
because the leverage, which has a cyclical pattern (e.g. Korajczyk
and Levy, 2003), affects the level and slope of credit spreads, and
the state of the economy leads to substantial changes only in the
short end of the curve while spreads on the long term bonds are
essentially weighted average across all states of the economy. Find-
ings in Gilchrist and ZakrajSek (2012) and Nielsen (2012) suggest
that the higher credit spread today indicates bad times tomorrow,
and the higher the term spread of credit spreads, the larger eco-
nomic expansion is expected to be in the future.

Philippon (2009) documents that the predictive content of cor-
porate bond credit spreads for economic activity could be more
precise than the equity prices by showing that a market-based
measure of q based on corporate bond prices outperforms the tra-
ditional one using equity prices. One possible explanation for this
result is that the bond market is less susceptible to bubbles than
the equity market as discussed by Philippon (2009) (see Shiller,
2015 for financial market mispricing).

As Bernanke and Blinder (1992) demonstrate the channels of
monetary transmission, the slope of the government bond yield
curve or the term spread is informative. In recessions, the cen-
tral bank lowers yields on short-term bonds in order to stimulate
the economy, while the yields on long-term bonds are higher re-
flecting the investor’s unwillingness to take on risk in hard times.
Thus, recessions have upward sloping yield curves that reflect the
monetary policy. If the monetary policy is effective, recessions are
followed by expansions; thus, upward sloping yield curves in re-
cessions also predict better times tomorrow. On the other hand,
during times of strong economic expansion, monetary tightening
raises short-term interest rates, which produces an economic slow-
down with flattening yield curves. A number of works (e.g., Harvey,
1989; Stock and Watson, 1989; Dotsey, 1998; Hamilton and Kim,
2002) show the predictive power of the term spread, in a sense, an
indication of an effective monetary policy. On the other hand, Ang
and Piazzesi (2003) and Ang et al. (2006) develop dynamic models
for gross domestic product (GDP) growth and yields by shedding
light on the behavior of the yield curve and find that the short-
term rate has more predictive power for U.S. GDP growth than the
term spread.

Despite the significance of credit risk in Japan, there has been
relatively little research about corporate bond credit spreads in the
Japanese secondary market. Notable exceptions include Ohyama
and Sugimoto (2007), Nakashima and Saito (2009), Shirasu (2014),

2016), and Okimoto and Takaoka (2017).2 Ohyama and Sugimoto
(2007) show that credit spreads are related to the macroeconomics
factors, while Nakashima and Saito (2009) explore the determi-
nants underpinning the credit spread of corporate bond rates over
interest swap rates, identifying them as firm-level financial factors,
including debt-to-equity ratios, volatility, and maturity. In addition,
Shirasu (2014) documents that Japanese bond spreads are affected
by the credit risk, macroeconomics, market liquidity, primary bond
holder’s funding liquidity, and the issuer’s funding liquidity. The
importance of the supply of credit is examined by Shirasu (2016),
who shows that the flight-to-quality phenomenon in Japan dur-
ing the global financial crisis was caused by the banks, which
transferred assets from illiquid corporate bonds to their highly lig-
uid government counterparts. These papers suggest that the credit
spreads in the Japanese secondary market reflect not only the indi-
vidual issuers’ financial circumstances, but also the macroeconomic
factors and the liquidities. What is more, Okimoto and Takaoka
(2017) demonstrate that both the global and domestic economic
and financial variables significantly influence the Japanese credit
spreads, based on the no-arbitrage framework.

Few studies have shown the usefulness of the term structure
of credit spreads to predict future economic activity in Japan.
Kobayashi (2015) estimates the credit spreads’ global factors for
Japan from 26 firm data based on Diebold et al. (2008) and con-
firms that they have significant predictive power for the macro
economy. However, the study does not compare the predictive
power of credit spread curve and the government bond yield curve
or use any rating information. This could be critical, as the pre-
mium for external funds, which is the difference between the cost
of obtaining external finance and the opportunity cost of internal
finance, depends inversely on the financial strength of the borrow-
ers, as suggested by Bernanke and Gertler (1989) and Bernanke
et al. (1996) along the lines of the theory of the financial accelera-
tor. Gertler and Lown (1999) use U.S. data on high-yield corporate
bonds, whose market was developed in the mid-1980s, and show a
strong inverse relationship between the high-yield spread and the
output gap for the period 1985-1999. Similarly, Mody and Taylor
(2004) test the predictive ability of the high yield spread for real
economic activity and document that this was a significant predic-
tor of economic activity during the 1990s.

The main contribution of this paper is to examine the predic-
tive power of credit spreads for the business cycle in Japan for the
period from June 2000 to September 2015 focusing on the term
structure of the credit spread and taking the rating information
into account. This could be a significant contribution to the exist-
ing literature investigating the predictive power of credit spreads
on future economic activity such as Gilchrist et al. (2009) and
Gilchrist and Zakrajsek (2012), as research showing the usefulness
of credit spread curve information and its dependence on credit
ratings is scarce. Our dynamic model for business activity incorpo-
rates short-term rates and the term spreads of Japanese govern-
ment bonds and corporate bond spreads. To highlight the differ-
ences in the premium stemming from the financial health of the
borrowers, we provide evidence using the yields/rating matrix of
corporate bonds traded over-the-counter, which is calculated by
the Japan Securities Dealers Association (hereafter JSDA).

Our findings can be summarized as follows. First, our in-sample
analysis confirms the usefulness of credit spread curve information
for predicting the business cycle in Japan. Our benchmark model
using government bond yield curve information shows that the
short-term rate is significantly useful, despite the extremely low

2 Meanwhile, credit spreads in the primary market (launch spreads) are exam-
ined by Hamao and Hoshi (2000), Takaoka and McKenzie (2006), and Ohyama and
Hongou (2010), among others.
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