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Abstract

Term structure of interest rate, which is also called the yield curve,
plots a set of yield to maturity of the zero-coupon bonds with different
maturities, It is the benchmark for asset pricing, financial product de-
sign, hedging, risk management, arbitrage and speculation. Therefore,
the research on term structure is always a basic research in finance field.
With the development of the financial market and the introduction of
different financial derivatives, it is very urgent and significant to speed
up the research on the term structure.

In this dissertation, firstly the author reviews the literatures on
term structure; analyzes the related theories and models from three per-
spectives, 1. e. the term structure formation hypotheses and the tests,
the static estimation of the yield curve and the dynamic models of the
term structure. Then the author continues the research from the angle
of the optimal static estimation of the term structure. Because there ex-
ist great liquid differences between the market of the developed coun-
tries and developing countries, the author puts forward a framework
which is appropriate to the estimation of the yield curve in the illiquid
market, After this, the author defines the optimal estimation indexes
from the perspective of the government bonds investors. In the empiri-
cal part, the research compares seven different methods to the estima-
tion of the term structure from five angles by making use of the bonds’
prices data in the Shanghai Stock Exchange (SSE) market. After the

comparison, the research finds that the exponential spline method is the
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optimal. The exponential spline method not only has the explaining a-
bility concerning to the in-sample data, but also has the forecast ability
concerning the out-of-sample data, The stability and robustness of it is
very high. Then, the author focuses on the research of the optimal dy-
namic model of the term structure, At the basis of the analysis of the
dynamic behavior of the short rate, the paper puts forward a nested
model including the GARCH, Jump and level process., The evaluation
indexes are also defined. In the empirical part, the RO91 interest rate
market of the SSE is used as empirical object. The research compares
the nested model form the perspectives of the in-sample ability to ex-
plain, the out-of-sample ability to forecast, the test of the likelihood ra-
tio and the graphs of the unconditional probability. After the compari-
son, the author finds that the GARCH-Jump model is the optimal dy-
namic model of the term structure. In order to describe the dynamic be-
havior of the R091, the GARCH process and the jump process must be
considered at the same time. However, on the contrary with the interest
rate behavior of the market of the developed countries, the level effect is
not significant in the repurchasing market of SSE. Jump is not only the
source of the mean-reversion of the interest rate, but also the source of
the volatility of the interest rate. At last, the application part is presen-
ted. By making use of the conclusions from the foregoing two parts, the
research analyzes the term premium, the day of the week effect of the
interest rate volatility and the implied information of the term structure
in the monetary policy. In the term premium part, the author puts for-
ward a new model to estimate the unobservable term premium based on
the Kalman filter, after the empirical analysis, the research finds that
the term premium is time-varying. The shorter the term of the term
premium, the much more obvious the characteristic of the time-varying
of the term premium is. As to the day of the week effect of the interest

rate volatility, by making use of the GARCH-Jump model the author
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finds that this effect also exists in the repurchasing market. The season-
al characteristic of the enacting time of the policies and rules of law is
the main reason of this effect. In the implied information of the term
structure, the research expatiates on the usefulness of the reflection of
the monetary policy stance, the prediction of the future GDP and infla-
tion and put forward that the spread between the long and short interest
rates should be added in the monitoring indicators systems of the mone-
tary policy.

In all, this dissertation makes some innovations not only in the the-
oretical analysis, but also in the empirical tests and application part.
The findings will have some practical usefulness to the investors and

monetary authority.



fHE#ES
PHEEI|
-
L1 #MEFHEL
1.2 AR
1.3 HrReeldzs
L4 FHEHBHARBEALEMEH
2B MRS R AR SR
2.1 MEHBREMMIBEGRE
2.1.1 ¥HidEmEX
L2 FRAIRBEMAE
BREMTY RE L FAAL
2.1 FREE M
2.2 TigarRReEe
2.3 Tt REr S
2.4 WIRRESTE B R R
#) & A PR 45 M 0 # A5
.31 BEHES
3.2 HEERAY
) R I FRLE MU 3 ST
cA 1 RIS ASEERL ST —RHESE
402 BPERAIREA

DN DD B DN W NN NN DN

<% 001«

© 0 N N Ul A W e e

W DN DN NN DN e e
W 00 NN N Ww O o 0o o W



002 HNEBRAEMOAKLLHALEA

2.4.3 RE2EAERAGT R
2.5 o BA RARLE MBI IIKRR
2.6 AFENY
B3R FERENRSSRMBRAERS T
3.1 RETHTFHREMBSETHER
L1 st T R GSE ST R AR R

1.2 Aeshtemig TR HE S MTHrESE

1
3.
3.
2 THARBREMGBESTFTE
3.2.1 ZREBTMARESLE:
3.2.2 fRBURERE:
3.2.3 BEEATH IR
3.2.4 N-S#B I Svensson ¥ &
3.2.5 7ML EE N RNEIB
3.3 FlEKFRE MRS R F b P s
4 EXAARYREM G SR
3.4.1 BERREFMEARHE
3.4.2 REARHE
3.4.3 BEASMEE
3.4.4  Was AR 2R A AR SR 2R Y EL 3R
3.4.5 HEHE

3.4.6 HBMTRILES

5 BIFLERAMKBRGESMN

3.6 KRF)&
%4$ I PR S5/ B AR gh Ay
4.1 A BIREMGHESEAHGHES S

4.1.1 FIZERSHBATHFHE
4.1.2 TN A

53
55
57
58

60 .
60
61
62
63 |
64
65
66
72
76
82
82
83
85
87
88
88
92



B & -:003:

4.1.3 % GARCH-Jump-Level iJ#2#)

gL ESIPS =Bl 102
4.1.4 FIRFHBERBHSEAEIT T 108
4.2 FEHRLEHRLS SEAG S L

AR 112
4.3 ERATA & SERAH LT K 113
4.3.1 BIEMB SEITER 113
4.3.2 FIRZHBBABERfH T AR 116
4.3.3 FIZRBBAIBERIEAR N ELEL 121
4.3.4  FIREHBEBIBEIREAS LEL 123
4.3.5 FZRFHBHERIBELIA LI K 125

4.3.6 FIHRNSERIBERHTEAERE
FER A 126
4.3.7 RSN 129
4.4 AEN)H 129
o E  FIRWIRES R TR T 131
5.1 i RR kB 132
5. 1.1 [EIVA J7 Bk 36 TUSH BRIE 1Y R P 132

5.1.2 #T Kalman JB 3 (K #AFR 2 MG T
HEAL 136

5.1.3 HABRHEAMAL TR HACHTTT
SRS 138
5.2 MERIFHGANLE 144
5.2.1 JANRIN & LFIRFFR 3R 144
5.2.2 EiRshBERNY & 146
5.2.3 R ULHHFE IR AT B HI 147
5.2.4 RERIMMETH IR 150
5.3 A EBMREM PRSI T RRMEL 153



004 HANBAHOREGTALZA

5.3.1 Al RHFRLEM BB FHRES
5.3.2 F| &AL MmN A% GDP
5.3.3 A RYRLMTAN A RE KWK
5.4 AFN¥

i

B

154
157
160
163 |
165
168 |




- EEE

A 3.
K41

A 4.

wERS

DR E AR B2

200341 A 15 B 7 ML T rodkzs R ih
LAEHAF R

20034 6 A 16 H 7 Fr i T ez il
2R A A Fe th 2% 1

2004 4E 1 H 15 B 7 #5 T Bl ss ek
LA IAR Fth & B

2004 4 6 F 15 H 7 Moy F ikt R il
2R T A e th 2% [

20054E1H14H7 ﬁ’ﬁ‘?ﬁ?ﬂ‘)ﬂ&t%ﬁ%ﬁl
AR th

2005 4 6 H 15 B 7 # bk T Bl ith
aiipm R HE G

2006 4 1 H 16 H 7 My F e ss il
Lnim R 2

I 3 43k A8 BT EE £ e 2 258 il 4 A

1954 4E 3 2006 4E[E)HAPR K 3 N H B
] W B R A 27 ) R

1954 4E 2 2006 S [RIABR K 3 MA MR
E I BER G AR—pr 2 E

001

78

78

79

79

80

80



002

HAMBEE MY ELLHALEA

& 4.
4.
A 4.
i 4.
A 4.
& 4.
& 4.

A 4.
& 4.

A s.
& 5.
5.
A 5.
& 5.
5.
& 5.
& 5.

A 5.
& 5.

-3 IR TR BARE R S IESHRE RN

25|
4 FIHAK B — B 2 it [R5 A 94
5 FIFEHE RIS BRI 99 =
6 FRERI2fE5MIREN E K 100
7 BUWRBCR LA 101
8 _LATHT RO91 FIFRIT 6 FE4E S 115
9 L3R RO91 MR i — B 22 40 1R 115
10 k32 RO91 [ R]RAF M oA R

B S5 IEAEENLEE 116 |
11 5% B ZEHAFE T GARCH-Jump BRI H |

i B {75 X (] 123
12 3 ANSEABIR) i T A M A 127
13 ZIABKBRERE 3 MR XA MR EER

127

14 BIAKFRONRIE 3 MER T A R

EH 128
1 AR B B A 2R A e () S 30 ) 141
2 A[EHHRR A 2 2 (] 3 PR s T e 1] 1 57 el 143
3 EH—mRIREHE 148 |
4 BT RS A 149
5 BEH=MRRESE 149
6 BRI R 30 E 149
7 BEERMFIREEE 150
8 Fa&HT 2004 4E 10 H 28 HA1 11 A 1 H A E#R

2% 2R 157 .
9 = GDP MERS5RKEHAEMLATE 159

10 EREKRSKESMEN A TTE 162




R

#E21
#3.1

;%3.2
%33

3.4
' 3.5

R
* 3.
* 3.
- F3
A4
- F A
% 4.

W DN = W oo N D

F44
# 4.5

54%4.6

Eig 3 ]

S

CKLS R0 & i) AR

2003 4 6 A 16 H_EACHT 19 Rffikm
ViRl e L ated

2004 4 6 A 15 H EATFF 24 AfRHEHH
MR R

2005 4E 9 A 23 H EAZHT 30 REHM
WBIPER AR R

BEAR N LB FIRE AR S EE B PR B B

i 3 R LR BT E T R 2584
TR i

REAS PN 7 RO 59 MSE 845

AN 7 R iY MAE #8458

ARSI 7 F T MSE $ER{H

BEARSR 7 FF 7 i MAE 4843 {H

b FBAE BRI

FIHAKT BHE—BrZ 0 M5 R

FIRAKF R K~ 22501 B AR K
A REER

ARMA(, DS EATTHER

ARMAC(1, DFI GARCH(1,1) &8s

&R
AT KPR R S R 3

1001+

41
55
55

56
64

65
66
69
2
74
93
93

95
95

97



002 LEE LS LR ALPEY Y]

% 4.7 GARCH-Jump-Level ¥R BE B4 19 AR
F 4.8 EXIIRE

£ 4.9 FIBRKERE—HEINGIHER

2% 4.10 GARCH-Jump-Level FiEIBEREA N ¥R

B4 R 117
R 411 BEANFERKIEAR AR R S8R T B

R 121
F* 4. 12 REASNFIRK R AR R SR E

i 124
F 413 HERIPLUA LR 125
K51 BHARREAKTGE 4R KRR K 141
£ 5.2 AFBRZIA LRGBS T & 142
5.3 ANEIBHMRZ 6] 50 RR w4 R e 142
#5.4 —HANARFERS B WFIREShG TR 148
£5.5 FANRNEMSHMEIR 150
#5.6

AR EARGTH A B EE N R 151



FIW % i 00

W1 % B

L1 HRAERSEN

EEXR, PEARTGHREREREDE, M 1996 EFHE, LEHRITF
TRfTEFE TSR . FE T AR NRITR T S EEMBURE SR
RAEATHIR B T RASN TR FRBSN AR R AP ART K
WMRBUNUER B KARTRKA RN FIIXE, &HE 2004
£, PEARSITREM 10 H 29 B AR 2RI
ST BT R F RIS X A A fir AR TR MR T IE, O R
#EERTEAMET G HBTNREE—F.

M B, PENGFRRARBERNR -G hnFIR, F#15%
FHRMDEPEARBITHE, ARSTHBHETURLAE. BZ
BT B AR BE IO BRI B B AE LB FR 25 E S 2 A 4, I
KRR, —HLUK, PEARBITHAEHSHIE 1 £HEH
AR EGERNTHEAERE, REAROTHFFEILEEEBR,
AT, BEARESBTHNEERR, E2HAFIRKFHER
x. HREAHRLFEALEENTHEEE, MEEAENEERRSHR
EXBHNERTHERNTE, C2BVEHTHARNEERE. B
AN 538 VIR B — N Ee M R 30k 0 4 B 7™ i FORE  E Y  F SR RL G ) o
5B R E ABOR R SRR FRE. EEEX—HLEGT, M
B FIRHRERNOT R R BHYLE, APEHENHWALERT,
InsgE X R HRERHHRAAUTEXL:

(DRHEMFE P EM RN BLWERKE., EER, Kk
HshEmTTHER, SRH TARKHEY, 0. 1998 € 9 Al THT



002 LER TR LRI AT Sy

et A RRA BIE HIBIFSRRE 5 BT LT &4T T8 — Rul B fiss, ghmfr
TP ESRMAIHTW TR 2002 4F 6 A, HRAF KRBT NIELERFTHE
BEFENHRAT T H— R EABKE R TR FD M, MES
A RRECE BRI (AT S i 6 8) i Mo e th e T %25 2005 4E 12 H 15 A,
BRI S BTG E T AT T EN Y REEHM R %
1IF#% (mortgage-backed security) ——“FJ% 2005—1 4~ AAfE B HE A% 2%
SCHAIES” o QAT Xot asc e ) S8 407 A 7= o BTG 1A 4K 50 T 0ot T S ) =
EASEA BT, XERF R R RNZOREZ —,

O fE#PREEATHWERE. ~NTENTHNYE—-ENE
B, NEEEMILSNTY. B R 8 RES M s, 7TLUREL
IFREAXTHNRETSENER, BOTHEN, RETHNEE,

) AP EFET G BRI R R, ERRBTHGHESE
RIS, W E RN TR R R - EENERL T, FEEG
TS A SR R 450 (R Ry LA B B AR 48 R, 1) AR RS e R R
— N AEENSE.

(O ER™ mRiit. TEXTFI A PR G5 W 54T A S0 T X AH B ™= &
HEATHER E O 0 EER b, B NS B BT TE BB B RE B 2
B AT ENR IR AEEN .

OYREMPARE A, FIRXERREEEEY— N EEXR, &
X R R HBR E5 M B shaS Al 3, BRAT DA AR SR AR A S — N
W, TR B E MR E R X E R A FME .

(OOEF|, B H R REEH I 4347, 7T LA BT b 587 & #r
AT REFFTE RN A 38N, R IR & BT R, IR XU W 25

(1) RGO E R MR 22 AR . FIRBIREW R AE
HtZzZ et E 8, EHirhEARBITRERE 5 M4t & ¥ irw
rh ] HARAGE T AL R B AT b o0 A S Se R 2R B A S M H AR R IR
BIE R JE T, H Seu] DL ok A R BR G5 M B T AR A A S B A1 2
TR AR 2z, AR TEORRHE ER R KEE.

G, TG DA T £ P S R S o L PR A B 7 0o ) R R 5 4
BIRIHFTRA NN . BEN S, AR ESEFERET . BRM SR



