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! These Treasurys are designed to keep pace with inflation. The principal is adjusted to
match changes in the consumer price index, while the interest rate remains fixed. In this way,
inflation can not erode the value of your principal. New in 1997, they are officially known as
Treasury Inflation Protection Securities or TIPS.
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Abstract

Abstract

For the past last 30 years, tremendous progress has been made in
modeling the dynamics of the term structure of interest rates and expected
inflation, which plays an instrumental role in determining prices and
hedging portfolios of fixed-income derivative securities. The term
structure of expected inflation is a key to assessing the credibility of fiscal
and monetary policies, to examining how borrowing decisions of
households and firms respond to monetary policy.

The objective of this dissertation is to construct two dynamic models
related to the term structure of expected inflation based on traditional
bond and TIPS by utilizing arbitrage-pricing theory.

First of all, this dissertation reviews the theoretical development of
the dynamic models for the default-free term structure and their
application in pricing models of the term structure of expected inflation.

Secondly, by utilizing arbitrage-pricing theory and Merton's
continuous-time model, and based on Fisher effect equation, this
dissertation revises the Three-Factor CIR models of the term structure of
expected inflation developed by Buttler (2000). It overcomes the
limitation in the former models that the expected inflation cannot be
negative by describing instantaneous inflation and transforming CIR
random process of expected inflation into Vasicek pricing process.

Thridly, the second expected inflation model is formulated through
continuous time based on TIPS. By employing the means of random
discount factor, it is developed through a convergent yield to maturity
function, which follows the random process of Vasicek model. It has been
found that the market price of risk in TIPS is a constant, which is the
same character as the term structure of interest rate. In other words,
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One-Factor model of the term structure of expected inflation is similar to
the term structure of interest rate in terms of their differential equation
and explanation.

This study significantly contributes to the development of dynamic
models for the term structure of expected inflation based on real world,
and fixed-income asset pricing. It is of great significant to effective
monetary and fiscal policies and risk management.

Key words: the term structure of expected inflation; two-factor model;
no-arbitrage model
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1.1 ZFRENX

AR Z5 1K) 30 48], F LA EY V1 18 27 38 Xk AR 4 S B 5 g R 33013 e i
K IYTBR 25 H BEAT 1 S REA A9, IX EEBIE 0] [ 5 Wil AT AR R TR 1
SE U AN TE 20 AU (10 0 8 o o S A4 P

S B 25 ) RO RS R T 26 L A T I 2 0 IR IR 5K, A DL — £
27 T 3 (KR R YT PR 5 R BIE 5800 32 B AR o B J0T (0 ) 4 S0 IR 45 ) 3 2 o
UEP NP X NI PUE AN NI (& S (Wil 2 S TR SN S (B NER S
Az &, MR EARSEE . A ILHERFED TIPS K%,
T B I8 KT BR 25 A R T 9T H 2 A BUNATT 1K) B A o 3 3o e 99 4003 6
B2 WU B 25 4 R ST ], 44 SO 3 JUT B 5 4 1) AR A0 3 B2 iy - 1930
i B I M A PR 45 4 I AR A SRR 1Y) o DRI, 3 B T MK SO0 AR o — A Bk
A, BT EE LA A S R 45 M T 9 ZE RN —
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1 Ang, Andrew and Geert Bekaert, 2003, “The Term Structure of Real Rates and Expected
Inflation,” Working paper, Columbia University and NBER, p27.
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o B AT TR AR D

] Py 2 0 ST PR 5 R RO T S0 A Tk 2D B B, HL 2 AR v 1 X [
HMFI R IR S5 R BRI S BEMA 4 . IRk, B T — 28 SRR oY
JRAL, (BB X T B 2 K Y] PR 5 A S A F F 0 2

AT I A 1 3 T — R BTIRAN TIPS (1 330 38 % i Ak 39 B &5
PR AL, ASHIE SO Tt S AR v 3 292 s 1) 3 B B I T B 45 74
R JEETIAI I BT N2 MK 0D PR 5 A 1) s AR R, 5 38 I 2 ) 3 B8 7 A BT
HATR R (22 ARE s X T3 v B T SBCR AN IV BOBOR (19 A3 28 AT
BB RS ELAT R (10 5 4

1.2 AR FAZ*

AR SR FH Bl 2 B LA AR S0 TR 8 D% 12 K B AT 20 1, DA T A 3 H A
T AT IF A TIPS 1R TR 53 2 0 0] PR 45 fy sh A BEARL . g ST B AL T
P B 2 (1) B A5 W 2R ——& R 52 4 B8 J7 % (Arbitrage Pricing
Theory) H1— 351 #1815 ¥ 77 ¥ (General Equilibrium Theory).
) 8 O BEAS 18 7 102 A S A SR B 25 T LU — A 110 oy 7 FE A
TERHLEAE R — DI 5, AN [R) 3] R AT 73 oK H 1346 1) 20 301 2
— IR A B R U U VR AL A AN B N RO AR A R . A
SR F R 7 i BRI J7 30 ok gt ST T A B3 2 K 30 B 445 e R XU PR] 2R AR Y
FFEET TIPS (L ERIAEAL

1.3 AR IEE A

ARWFGE A IE T — M fFidz fl TIPS, XTHAPR 454 (term structure)
HEAT AR, L PR 18 L il B0 55 1) 2 309 I3 465 o) B 98 RN T 30 36 6% Ji2 K 309 Bl 45 42
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FZ WP 454 (the term structure of interest rate), & AN ZIAS
[Fi] 359 R £ ) 23 B 20 s 1 — 4% il e, m) USRI A SEAN i) i B SR 5 05
P 5 R 2k C(yield curve) . HFSFEREALHE Fisher 2N . 4605 B {5t
% (R R EMGS BN TS

1.3.1.1 Fisher 3%
2 SR AR IUAE BT TR R B T U AZHe b, i S s AL 48 2
RELAE DT M S GGRILN — @ R A1 57 55 ) 55k B2 W 3K 77 1)
ACHR LA . FEAAFAE ST IK I A AF R, 44 SOR 255 TSz bl ot %6
TELTGHICATAFAEAA W PERITS D0 T, 48 SO 5 FRU ) 3 B3 2K 22 1)
AAAE— X KR
2 SO R 5 S BR a R A R R AT LARIE N
@A@+i)=@QA+r)e(1+7x,) (1-1)
il (1D iy R E, r BoRSEhhlm®, 7 Kol
MK
& (1-1) nfAEh:
Q+i)=1+r+ 7, + 1w,
[

=0+, + 1T, (1-2)

-, Moo, B, Haflir o, WAERE AN, Hit, £ (1-2)
SCR[ I AR 2 7N N -
it = I+ 7, (1-3)

B4 SRR S5 TS brfieas ROIE ST ik, 20 (1-3) 24 SRR

]
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NS B I 2 8 5 2R 1 o LR Tk 5

CLERTHe S BoE MO AK R g, SR8 b, B IR AR Tk
FADI AT IR o 4B N RGN 2 MR 3 1 30130 B J2 1 5 1 o R 11
BEAER (1-3) A

i, =1+ Em, (1-4)

Arb, Ex, ROl i K=

T (Fisher) T 1930 AT (1+4 XHFH) = (1+3LFrli sl
FO (LB B EAKAMES ) B . T B K RM 2 55 T 013 B 182 1
DR P, e XU s A S A5 U %) B ) IR 5
I 2250 el AR T

(7)) = 1 (2) + 7, ()
=r(zt)+ Ex, . (t)+ ¢, (7)

Hp, o, () ARSI XSG O, & n] DU i) BUE F,

(1-5)

A T30 B NG KRS, i 3 B B I XU A i o 9 9 3 A O] g A2 Ak T
ARAL It T B M R i ) S S A SR R S BR GG R L S5 R 2 % 10T B
25 ) AN FIUYTAE B K 3 K AR Y o

o3 it WL I A, 44 SOBCRE 2y R =B 73 e SEBs i a -
TG A% 1) A2 AT XS 3 o DRSS ¥ o 44 AT T WA 0 52 B 5 77
() B o0 SIS 26 (0 356 432, 25 2 mT A

0, (LT) =y (t.T)=[y. (tL,T)+ Ex(t,T)] (1-6)

! Martin D.D.Evans., Real Rates, Expected Inflation and Inflation Risk Premia. The Journal
of Finance, vol L 11 ,No1.Feb.1998, p212.
2 Stefano Risa, 2001, Inflation Indexed Bonds, Colnmbia University.
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