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Pricing assets in the fixed—income market is an important field in financial econometrics. The
most basic asset in the fixed—income market is a zero—coupon bond. The complete set of
zero—coupon bonds of all maturities results in the term structure of interest rates that forms the
basis of the fixed—income market. The term structure of interest rates is also an important
element in macroeconomics and finance. At a certain point of time, the yield curve can have
different shapes. These shapes, representing a time—varying relationship of the interest rate and
maturity, are of great significance for various economic and financial decisions. In this
dissertation, we conduct a formal econometric analysis of dynamic term structure models for the
Japanese government bond yields. We present some fundamental concepts of government bonds
yield to provide a basis for yield curve modeling and forecasting in the first chapter.

Chapter two compares the in—sample fit and out—of-sample forecast accuracy of the
Cox-Ingersoll-Ross (CIR) and Nelson-Siegel models. For the in-sample fit, there is a significant

lack of information on the short—term CIR model. The CIR model should also be considered too



poor to describe the term structure in the simulation based context. It generates a downward
slope average yield curve. Contrary to CIR model, Nelson—Siegel model is not only compatible
to fit attractively the yield curve but also accurately forecast the future yield for various
maturities. Furthermore, the non-linear version of the Nelson—Siegel model outperforms the
linearized one. In the simulation based context, the Nelson—Siegel model is capable to replicate
most of the stylized facts of the Japanese market yield curve.

Chapter three empirically examines the role of macroeconomic and stock market variables in
the dynamic Nelson—Siegel framework with the purpose of fitting and forecasting the term
structure of interest rate. The Nelson—Siegel type models in state—space framework considerably
outperform the benchmark simple time series forecast models such as an AR(1) and random walk.
The yields—macro model incorporating macroeconomic factors leads to a better in—sample fit of
the term structure than the yields—only model. The out—of-sample predictability of the former
for the short horizon forecasts is superior to the latter for all maturities, and for the longer
horizons the former is still compatible to the latter. Inclusion of macroeconomic factors
dramatically reduces the autocorrelation of forecasts errors which has been a common
phenomenon of statistical analysis in the previous term structure models.

The monetary policy targets the short rates, however, during the zero interest rate policy
(ZIRP) the short end of yield curve will not be any more a policy instrument. Relying on the joint
yields—macro latent factors model, chapter four examines the effect of monetary policy stances
on term structure and the possible feed—back effect on the real sector using the Japanese
experience of ZIRP. The analysis indicates that it is the entire term structure that transmits the
policy shocks to the real economy rather than the yields spread only. The monetary policy
signals passes through the yield curve level and slope factors to stimulate the economic activity.
The curvature factor, besides reflecting the cyclical fluctuations of the economy, acts as a
leading indicator for future inflation. In addition, policy influence tends to be low, as the short
end becomes segmented toward medium/long-term of the yield curve. Furthermore, volatility in
bond markets is found to be asymmetrically affected by positive and negative shocks and the
long end tends to be less sensitive to stochastic shocks than the short maturities. The analysis
indicates that the traditional expectation hypothesis (with time invariant term premia) does not
hold during the ZIRP period.

The results in this dissertation have several implications for policy. The analysis of the
dynamic Nelson and Siegel (1987) yield curve model is relevant for how central banks and
financial institutions analyze the term structure. If financial institutions and central banks are
looking for a model to study the evolution of the yield curve in Japanese market, the
Nelson—Siegel family of models could be a good candidate. Furthermore, the models presented in

chapter three and four provides a framework to understand important aspects of the recent



intertwined financial crisis, economic recessions and monetary policy regimes. It highlights the
importance of yield curve factors for policy analysis that can serve as leading pro—cyclical or

counter—cyclical indicators.
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