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Bayesian Analysis of the Expectations Hypothesis
for the Japanese Term Structure of Interest Rates

with Multiple Structural Breaks

Katsuhiro Sugita

Abstract

This paper investigates the expectations hypothesis for the Japanese

term structure of interest rates using vector error correction models with

multiple structural breaks, focusing on how the breaks affect volatility, risk

premium and speed of the adjustment toward the equilibrium. Using 1985

2005 data, we find strong evidence of three structural changes. After the

second break point, the term structure relationship is found to be weakened

with nearly zero percent short-term interest rate. This finding is consistent

with the expectations hypothesis since with very low short-term interest

rate the risk premium is dominant in determining long rates.

Key words: Term structure; Structural break; Cointegration; Bayesian

inference; Gibbs sampling; Bayes factor;
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1 Introduction

This paper investigates the expectations hypothesis for the Japanese term structure

of interest rates using vector error correction models with multiple structural breaks

in deterministic terms, adjustment terms, risk premium and covariance-variance

matrices. The term structure of interest rates implies a stable relationship between

interest rates with different maturities. This stable relationship would not be

maintained when the short rate is successively close to zero percent because with

lower short-term rate the spread between the two different rates approaches the risk

premium and contains less information to account for the future long-term rates

(Nagayasu, 2004). We provide a simple methodology for empirical evidence of the

expectations hypothesis using co-integrated VAR models with multiple structural

breaks.

This paper applies a Bayesian approach to analyze a vector error correction

model for the Japanese term structure model, extending Wang and Zivot's (2000)

method for detecting multiple breaks in univariate models as a problem of model

selection. The Bayesian method with Markov chain Monte Carlo simulation

technique makes testing for and estimating of multiple structural breaks in

cointegration models technically simpler. Furthermore, the Bayesian method provides

useful posterior information such as posterior density and uncertainty in the

location of the break points rather than just point estimation. While Bai et ale

(1998) proposed a method for constructing confidence intervals for the date of a

single break in a classical framework, the Bayesian method provides HPDls (highest

posterior density interval) for the dates of multiple breaks.

This paper is organized as follows. Section 2 discusses the expectations hypothesis

for the term structure of the interest rate, and reviews briefiy movement of the

Japanese interest rates. Modeling and its estimation method are presented in Section

3. Results of the empirical estimation for the Japanese term structure are reported

in Section 4. Section 5 concludes. All computation in this article was performed

using Ox v3.40 for Linux (Doornik, 2001).

2 A Time Series Model with Multiple Structural Breaks in a Co-integrated
VAR Model

2.1 The Expectations Hypothesis

The expectations hypothesis for the term structure of the interest rates states that

the I-period interest rate is equal to the weighted average of the expected one period

return plus a risk premium. For an overview of the expectations hypothesis theory,

see Shiller (1990). Let rj.t be the yield to maturity for an I-period at time t, Lf,t be

the risk premium for an I-period at time t, then the hypothesis implies:
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that implies no cointegration when interest rates are low because the risk premium

is dominant in the yield spread between the two interest rates. We also found that

the volatility and the risk premium were affected by these three breaks.

References

[ 1 J Bai, J., Lumsdaine, R.L., and Stock, J.H., (1998) "Testing for and dating common

breaks in multivariate time series", Review of Economic Studies 65:395-432.

[2 J Campbell, J.Y., and Shiller, R.J., (1987) "Cointegration and tests of present

value models", Journal of Political Economy 95:1062-1088.

[3] Chao.J., and PhilIps, P.C.B., (1999) "Model selection in partially nonstationary

vector autore-gressive processes with reduced rank structure", Journal of

Econometrics 91:227-271.

[4 J Chib, S, (1995) "Marginal likelihood from the Gibbs output" Journal of the

American Statistical Association 90:1313-1321.

[5] Doornik, J.A., (2001) OX An object-oriented matrix programming language,

Timberlake Consultants Press., London.

[6 J Hansen, P.R., (2003) "Structural changes in the cointegrated vector autoregressive

model", Journal of Econometrics 114:261-295.

[7 J Johansen, S.; (1991) "The power function for the likelihood ratio test for coin

tegration" in J. Gru-ber, ed., Econometric Decision Models: New Methods of

Modelling and Applications. Springer Verlag, New York, NY:323-335.

[8 J Kass, R.E., and Raftery, A. E., (1995) "Bayes factors" Journal of the American

Statistical Association 90:773-795.

[9 J Kleibergen, F., and Paap, R., (2002) "Priors, posteriors and Bayes factors for

a Bayesian analysis of cointegration" Journal of Econometrics 111:223-249.

[10J Koop, G., Strachan, R, van Dijk, H., Villani, M., (2004) "Bayesian approaches

to cointegration" Working Paper No.04/27, University of Leicester.

[llJ Liu, J., Wu, S., and Zidek, J.V., (1997) "On segmented multivariate regressions"

Statistica Sinica 7:497-525.

[12J Nagayasu, J., (2004) "Term structure of interest rates and monetary policy

during a zero-interest-rate period", Monetary and Economic Studies 22:19-43.

[13J Newton, M.A., Raftery, A.E., (1994) "Approximate Bayesian inference by the

weighted likelihood bootstrap", Journal of the Royal Statistical Society B 56:3-48.

[14J Shiller, R.J., (1990) "The term structure of interest rates" In: Friedman, B.,

Hahn, F. (eds) , Handbook of Monetary Economics vol. 1., North-Holland,

Amsterdam:627-722.

[15J Strachan, R., (2003) "Valid Bayesian estimation of the cointegrating error

correction model" Journal of Business and Economic Statistics 21:185-195.

[16J Strachan, R., and Inder, B., (2004) "Bayesian analysis of the error correction

model", Journal of Econometrics 123:307-325.

-49-



[17J Wang, J., and Zivot, E., (2000) "A Bayesian time serIes model of multiple

structural changes in level, trend, and variance", Journal of Business and

Economic Statistics 18 3:374-386.

[18J Yao, Y-C., (1988) "Estimating the number of changepoints via Schwarz criterion"

Statistics and Probability Letters 6:181-189.

-50-


