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Dynamic Term Structure Models of Interest Rates: Estimating and Forecasting

2e-yr B
i SRR (B SFIMBHEE TS A« 58 L FAD
BMYHNEOEE

Although theoretical and empirical studies on general dynamic term struciure models of interest rates are actively conducted,
literature on fapanese market is still limited. This dissertation is devoted 1o enlarge our understanding about Japanese market by
examining empirical performance and properties of Nelson—Siegel type of dynamic term structure models for Japanese
Government bond yield data. The empirical study in this dissertation is not restricted to only existing models. This dissertation
also tries to expand freedom of modeling in finance literature by introducing a modified version of an existing model. The
proposed model preserves the performance and property of the existing model, and so it can be used as an alternative one. With

Chapter 3 to Chapter 3 constituting the main results, this dissertation is organized into six chapters as follows.

Chapter 1 gives an introduction of the dissertation. The awareness of real-world problems and the proposed solution are

discussed.

Chapter 2 reviews literature on modeling of term structure of interest rates. This chapter provides an overall review with stress on
some of the most important studies. Some of the results described in this chapter will be repeatedly used in the chapters that

follow.

Chapter 3 presents the proposed modified arbitrage-free Nelson—Siegel model. The empirical performance and properties of the
proposed model in comparison to the dynamic Nelson—Siege! (DNS) model and the arbitrage-free Nelson—Siegel (AFNS) model
are examined with two sets of interest rates data: the US treasury zero-coupon yield data, and the Japanese Government bond

zero-coupon yield data,

Chapter 4 illustrates the use of the dynamic term structure mode] proposed in Chapter 3 by specifying joint models for credit risk
pricing. Both constant and stochastic recovery models are considered. Semi-analytical solution for credit default swap spread is
derived, With Sony's senior and Mitsubishi UFJ Financial Group's senior and subordinate credit default swap data, this chapter
explores the possibility of separately identifying default probabitities and recovery rates from term structure of credit spreads by a

simulation study.
Chapter 5 extends the empirical result in Chapter 3 by considering DNS and AFNS with regime-shift parameters. The purpose of
this chapter is to investigate in two-regime setting the importance of the additional deterministic term, which appears in AFNS,

for fitting and forecasting yields, as well as for regime identification.

Chapter 6 summarizes the main contributions of this dissertation, and gives remarks on future research.
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FRXE, BALLTHROEREHEERRLBLESL, FRO4DOR, ANOEZIHRESEOREREE
BRIZEOED, FF6 DOEMSHBRENTHS,

FRICHADHA4DOEOEFETROMD THL.

2 RESNOBMMBEDOTTY X YIZHTAHALROL Ea—THD, T7 1 B dUMhEeTN, &0b
i, Aoy 74 oo sn 7274 F 2R, FLTIHNF - 7775 —O (IR (Cox-lngersoll-Ross), 2Kk
AEL, shadow-rate, HEEFOEAMNBBETTNVICETS, J<BEOEELRHZLOEDONEFEELTWLD,

HEIETH, FIEERETE Nelson-Siegel (odified Arbitrage-Free Nelson-Siegel: MAFNS) EFIL&iE
L, TOEFLDN T +—-T A%, MRHSOER Nelson-Siegel Dynamic Nelson-Siegel: DNS} T&FI-fdk
iZ Nelson-Siegel (Arbitrage-Free Nelson-Siegel: AFNS) =FNELEHRHLTVLA. HRETHATF-FIEL2HT,
HEME (US Treasury) & HAER (Japanese Government Bond: JGB) O¥Dm « 7 —R « A — L ETH B, FTOH
B, BTROF—FIBWTH, BELUENNSH 7 v T4 Y FOETRETH T, HH#E, Nelson-Siegel @
BEEEAREBELTVWAILEDSMY, HHETTFNVIIROLIETINEROBL I ENaho, —FK, HEEGICHL
Tid, DNS IR ESRNEHEAIAVDHOD, AFNS © MAFNS K03 FHIOEICBWTEWS 74— A% LT,

B4 WL, EERAETE Nelson-Siegel MAFNS) E=FNE2ER YU AZMBRHTICAAANEESET I 2B TH
5. BNRR—FEOBREGLHERNTHLBEOMA KL T, (DS (Credit Default Swap) X7 L v ROHEERHFE
BHLTWwaA, EESHTH, LIBOR (London Inter-Bank 0ffered Rate), AT w7+ L—h, FLTYV=Z—&=% [F]
TAF e TN—TDIFERT « F—F 4 Z—+D DS (Credit Default Swap) A7 L v ROF—¥&H
WT, TFNVOREERATVS, TORER, FUANMEREERBEZHEIICAET A2 EETERLEERL
Tha,

%5 T, MY Nelson-Siegel (DNS) EFN EEEEHE Nelson-Siegel QMAFNS) E=EFNONZT A—FK, 2
KE LI 7HEICHEY, VP-4 YT MTB3EFLERELTWS, YNV 7HEET T AN OE Markov Chain
Monte Carlo: MCMO) ZROWTNIA—FOHEEEToHER, 200V —ABRI T VT4 0% « KIZHIET S
ERRT A ZENTE, THHMNEREBEOS -V ROTRAICEETHL EERLTVWS, £, 21— L0HMN
Nelson-Siegel (NS) BFATCH, BE—LI—L0OE&L0E, THEOFOIDEWEZIATOEHNENOAELD
B<HETEILERLTLS.
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