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Abstract

In recent years, with the development of the capital market, the re-
search on the dynamics of the interest rate is becoming a hot studying
field, especial on the fixed income securities. The applications of the dy-
namics of the interest rate to the description of the interest rate behay-
ior, bond pricing and interest rate risk management are significant to the
investors, the policy makes and supervisors.

Firstly, the author analyzes the traditional term structure models of
interest rate and reviews the latest development in this field. The author
analyzes and compares many exiting term structure models of interest
rate, for example, CKLS models, ARCH models, stochastic volatility
model, stochastic drift, mean-reversion and level effect of interest rate.
As a result, the author finds that CKLS model is the optimal one of the
various single-factor models, which describes the behavior of interest
rate in financial market more effectively than other single-factor models.
Among the multi-factor models, the stochastic volatility model effec-
tively catches the leptokurtosis and volatility clustering characters of the
behavior of short-term interest rate relative to ARCH model. Though
theoretically the stochastic drift model is a more generalized model, in
reality it cannot effectively describe the behavior of short-term interest
rate. In the book , the authors find that the more easier regime switch
models are superior to the GARCH regime switch models, this shows
that the volatility of the interest rate are caused by the policy informa-

tion.
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Secondly, we apply the dynamics to the pricing of the bond. The
results show that the pricing method based on the term structure of
credit spreads can better reflect the actual price of corporate bonds.
Credit risk can also be reflected by the credit spreads that observed in
the market. And construction conforms to the real situation in the fi-
nancial market with the help of building the term structure of credit
spreads, and also on the asset-backed securities, such as credit deriva-
tives pricing references. Based on the positive results of the study, this
book analysis of the shortcomings of the existing pricing model, then
proposed the problems that the corporate bond pricing model need to be
development and improvement in the future. And further points that
need to be solved problems of the development of China's capital market
that can impact on corporate bonds pricing.

Lastly, we study the risk management of the interest rate. The re-
sults show that the changes of the earnings of the bonds can be de-
scribed by two factors, i. e. the drift factor and slope factor and the
slope factor is more important in comparison to the developed countries.
After the study of the immune model, the book extends the risk man-
agement model to a stochastic frame and proposed a mixed immune mod-
el and find that this model can realize the management purpose.

In all, this book makes some innovations not only in the theoretical
analysis, but also in the empirical tests and application part. The find-
ings will have some practical usefulness to the investors and monetary

authority.



&

FHFE# S

HIE 4 @
L.l #EMEXSHLEZ
.2 BFRA%
1.3 #RABARLAZ

F2E PRI S R HBO A BB 5
2.1 A EMREME LIS
2.2 HHGAEPRLEMESR
2.2.1 FiwmBURES
2.2.2 WshtfmirFEie
2.2.3 g EHER
2.2.4 RECEFHIL
2.3 IARA R AR MAER ik 5 A7
2.3.1 HRFEZE CKLS AR
2.3.2 ZHNEFHER
2.3.3 {SHHRR G R
2.3.4 =i SR G A A Y
B3 E TR FIRIT bR
3.1 MEHESIBTHELIMREFAL FiE
3.1.1  BRERY BOSN

N

© © 00 N N o O




002 HEHREPRY LSBT I LR

3. 1.2 SEM RN
3. 1.3 iofok o b7 A%
3.1.4 ML BN
3.1.5  FIHRhAS M LIk
3.1.6 SCIEZS R 557 35
3.2 MEAEFAG_REZMNEHBEERLFZE 50
3.2.1 —HEBERIMAE Tk Kalman JEJ ¥ 51
3.2.2 BIEIEE 53
3.2.3 AhITEE R RSB 03
3.2.4 ZHESHIHAIEIARGS BRI N TR 57
3.3 @4 Jump AR5 4 SV AER R H £iE 64
3.3.1 Jump idRMIE 64
3.3.2 JUnfi Mz sl 67
3.3.3 ETFIUIMABAE3IM Jump BRI IR 67
3.3.4 FT CKLS #{ji 5 SV 89 Jump {54 #
LY ) ) 68
3.3.5 A& Jump SREMYTH SV BRI SHLETT
Ttk 71
3.3.6 BEEE S A 73
3.3.7 BIAUEIF 55 s
3.3.8 A Jump IFEMPTS SV BRI L 82
3.4 miﬂ%ﬁﬁ%@%%ﬁ%ﬁ%ﬁ&&ﬁ%ﬁ 90
3.4.1  fHIBEREHLA R X 91
3.4.2 WHHEHERTFHEWIFERREHFELT 94
34,3 I R A 46k 1 S S0 P SR SR Ay 96
3.4.4 il BER Y BB iy g 98 |
3.4.5 HIEEE GARCH AR R 99
3.4.6 KT E S A B AL SRR T AR 103
3.4.7 | EERE AR AL AR BT R 104




B % 003

308 BUHESEHFIRBIBABINI T 106

3.4.9 BHEMIEE 114
3.4.10 B BE 5 ) BE R 4 R R R A5 4
FE Y ) A 114
AT HETRRPIRSGRERIN ARG Em 128
4.1 fHEFENGEARRE 128
4.2 2 EME A4 A R 129
4.2.1 wlfsizsrfs FTr 129
4.2.2 O S5 E L4 R 131
4.2.3  FFHEHN S K LS 135
4.3 NS HF R B 136
4.3.1 fFHINXE 136
4.3.2  FIZEXE 137
4.3.3 FishtEXE 137
4.3 FINAZ R0 S A A E A g M e 138
4.3.1 A RGBS FRA) 28RBS B 6 2R 138
4.3.2 A5 IR & B R AE 5 141
4.3.3 MUY R 2R R R 150
4.4 23R KA R 156
4.4.1 WX Rt 156
4.4.2 WA SEET T T 161
4.4.3 BRI B 165
4.4.4  BEAGTEER Ko 168
o8 HET IR G R BRI XU B 174
5.1 AxA WAl R R B &5 174
5.1.1 BRI 175
5.1.2 HZMHT B 177

5.2 #HhAMIA FERGEZER 179



004 HEAHREPEYLS BT HIA

5.2.1  FFRXUK B R A A
5.2.2 F|H X FRE LI A
5.3 FIRM % & 691k % 52
5.3.1 FHASHIZR RS S e H 7
5.3.2  ZhASKEYLAI R KUK S e sl
5.3.3 SCUEZSRAMT

g

e 2PN

179
183
187
189
190
191

194
199




A 3.
A 3.
& 3.
A 3.

A 3.

A 3.
A 3.
& 3.
A 3.
A 3.

Al 3.
A 3.
Al 3.
A 3.
A 3.
A 3.
A 3.

g w N =

10
11

12
13
14
15
16
17
18

BERSI 001

CN7DRP (#)3E # & 36
%1% CN7DRP 2 1EHE 36
14 K [ 57 1] ) ) 232 4 40
REL RS

(BEAHA . 1997. 05—2004. 05) 54
YT 25 5 BR 1 255 O 00 0 32 1 LA
(BEAHA A 1998. 01—2004. 5) 55
eSS 58
B2 MBOR L AL E 58
27K -t ] 57 74
FIRAKF-—Fr 22571751 75
SR % SNP % B 5 R B¥E T 21 IE
Do E R 80
AR REA L5 RE ) 87
B AL A A S T fiE 88

BRATIR] 7 KR R 8] 751 95
BATIR] 7 KRN R —Br 25 95
HEARMKE GARCH 51 28407 22 102
B AR GARCH SRR J5 22 102
S AR R RO T 1 GR A RiR

) HIBEAR [ it 18] 571 123



002 AR BBEVL LRI HY A

B4 1 B A F 26 R S 167 i
4.2 SChRi AR5 B M LA 169
5.1 ARIRRE i % (2001, 8. 20—2002. 7. 31 176




=2
2.
# 2.
3.
% 3.

7 3.
% 3.
% 3.
3.
#3.
% 3.

3.

% 3.
% 3.
72 3.

% 3.
% 3.
% 3.

N = W DN =

00 N o ol B W

10
11
12

13
14
15

e ]

 pwE

CXF

ENGESE v S hE 2 5|
ARCH JEf5ERL Y SV BRI LA 45 R
BEALEE RS BIAY 5 4946 0] 5 R 1Y) b4 SR
CN7DRP FAGE 5
CN7DR, X%t CN7DRP 2243 FI%T 4
CN7DRP Z73-FJ5 ) — B B [l 4347
BRI 45 R
B FEAG T E L
FEA R F A PR G5 MR i S 84 1
SRR B B BR S5 M BB () S A T
ERATIAMGE 35 7 3 W 51 55 38 5 I GE T HERRAE
GARCH-M # 711 TAR-GARCH-M #
R4S 5
BRAT IRl Zx [ A1) % 5 T Ak 4h B i
A FR B2 et BRI 3K
BEAL B sh ) 2 BH PR A5 A 78 i S U 1
TIRR PSRRI S H TS R
rESE AT 7 RISERAT R PR E R
AR
r. J¥5 ) ADF ;5545 5%
ro —r. JEH) ADF K Bags R
SNP Z5 {425 B 1) 356 Bt A2

001

74
76
76
79



002

MR BBE LR T4 A

3.
7 3.
* 3.
% 3.
% 3.
7 3.
7 3.
* 3.
7 3.
% 3.
#* 3.
7 3.

7 3.

2% 3.
* 3.
7 3.
# 4.
#* 4.
= 4.
#* 4.
# 4.
% 4.
4.
7 4.
#* 4.
% 4.
5.

16 SNP % E T &S EMTHE

17 EMM iEAhit45 53

19 A[FIEERF WA SRR AR Ho gt R

18 AFERIZE EMM J5 ik S 845 50

20 BESMHIRBE S ISR

21 & XiEhR

22 PEAR NSRRI TR L

23 MRS AR FEAR LA

24 GitEER

25 BRI BE 5 BE R4 Vasicek BERY A5 3145 B

26 BRI B 55 B B CIR AL At 1145 51

27 BT BE S BER A GARCH(1, 1) B fo
MEE

28 PAGHI B 51 B GARCH(1,1)-X (1) g5

ARG 255

HoAth ] BE G ¥ RO RY i A 45 21

HoAt ) BE G e b B RL ) e 1145 SR

B 5 ) BE e 46t Dothan BRI -45 R

EHER SHEARENEIT X FR

1971—1990 4F-fi RRUEL R (Y0

1971—1993 4ER[RH A/ 7 i A1 i

B3 23 R AT A5 55 AR 1 I &

PR AS R FASER 30 2 [B] ) B A

45 Pl B 5 200 Eb

I 1 i 25 F A% 0 2% QR 3418 100 JT)

A R R G AT

SHAHHE

10 SChRig S5 EIS M ST b

1 EG 5 e R ARG S

w w N
— O ©

© 0 N O U1 B W NN

86
86
87
94
115
116

117

118
121
122

122

1391
132
133
136
148

158
166
167
168
169
176



#£5.5

MRRSI 003

AR B B 5 2250 Pearson

R FREK 177
A ] 58 PR Wi £ 587 kil R R R AN 178
RS A 5 BT EE R AR 5 I RE A fiii 55 192
F R UG o I i R B BT A A B 193



HlE 4

1.1 #&EBENERRER

FIRAE Ry Rl b B RS A B AR 2 —, Dok 2 4 Rl
FHIFERIE R, JUHR R A A (short rates) , ‘& H 355 W & & Fi [ &
Wi (fixed income) HiEZ5 B AT AR 7 b (8 A FOXURG: . BRIk, e 00 ) o
Fr % G Rt il A BRI A LT 2 A E R A& R R A
AWML W F35b, BIRPRAE S T BORE Ttk F R 2
i, Duguay $ 5% M BUR AL AL G 34 2 B M BOR 4 J5 38 12 2 e 30 A
AN AAT R DI B 25 0 5] S 57 SR A SR i Al

FEAMEF AT HMBTE HH SRig kR B RS &M O 8k
JEE TSR FENTARGRER L 1 2R 5 FR 45 # 358 FAs 7
KRR RMAT R . (EHIIE FEA BUHEIE . 13550 5 B R sh
b Eie . WIBRGSMBIAME G Jr 1fi » #E 481t Merton, Vasicek LA K CIR
XPF R R &5 M A 4T 1 IR Y Y JE, Ho-Lee, HJM, Hull-
White, Jamshidiam 2 [& T £ $( 0] fiE [ 5 B} (8] 2% {k ( time-inhomo- ge-
neous) [ BR&E F LRI

Constantinides, Duffie-Kan, Longstaff-Schwartz 2& X 47 T — &
SIDFFRFNHE ™ T T 2B R WIRES R [ 4 (4R
g CKILS AR o B R EE R BRI B 58007 A T BT BT BL, Stanton,
Manus 1 Watt, Ait-Sahalia, Chapaman # Person, Dai # Singleton &
I 2 [ ] P 27 i R B AU & R R 4 T 3 01 A e X iy B
N R A LB R BRI T TO0E A, B, SN mig B 6
ST AT BHE KB T 3 200 ZRATA S, HR K AT L —



002 HAMERMBEY LS 2T HHLA

B,

TEEWN, SRS SRR 4 il i 5 & B o i, (HA KRR AT
ARBFFRCEA S5 G . FEEPEFRTFRTISE., fE ks
TN F, I H R ZERR M EE M BT, = e i i R R A7
VARG ST . FERLE, fE IR . GEitF R g5
SERHOC TR 2 4 TR, TR BERG 22 FRAT N, 1A v 4 i vl 8
P PEATRBEBIALG T 5 ) p A A 2% 5L 1 FH 4 AT A i 5 4 UG
G, ENBRA YD, FEAREE . B, gk, R
i, ABEH RRENIIR., Kb, RIEEMBESE O TEN
SRR IR S AR ST BIAR 5 R . R AR 2 R A W] 1 B X
EHRIE R EE AT T 90E R, MM f A TR E R
ARG —HESL; TR WIF A SNP-EMM %) o [ EHigHESR3E 5
I B 528 5 R B B AR R AT T SRS T, ST T 2RO R R R
R BE 75 1 1 S AR S AT,

1996 4F, 2 EgE A7 FDEAFE TSI G M7, frkE T E
L RS R R T G0 RG 1998 48 9 A EZ XUHOT 7 BORME 4 Rl i 5 i
Ytk & AT R E; 1998 4E 1 1999 4F de 47 B IR 4 K 0% 3K I 2R 7% 5l i i
2000 4 9 HARATSGHAT T AMEA A BTSSR, BOT 7 AMESEE F
K 2002 4EH), fE2E 8 AN BARMAF AL AT 7RI i i ko
ek H FIF S iR B 50% 7 K #] 100%, fEKA R & g 50%;
2002 4 9 H o fAHE AR RZ A SGEE S —25K; 2004 421 H,
RATE 3 YK A R ALAG O 3K R 3 77 3l X [a] I 98] 88 480 o 55 4 7 s F |
K, b E AR TR R ARG 5 AR T i 27 i 3 A R R R 1
AKT o, HEESMTTSRRERILGC Y2 LRt s, B,
sif X H [ 4 il T S R R A T R A GRS s AR U N

VTR, [ A B T R E A B R TR B B, Iz ImA WTO,
o ] 4 il T S 0t — A i R ] B 497 ) B SR HEA T SO RN A B s X RN AR
SR [ A R s A BRI THAR T HLAA S TR ™ i S
MG HL, SR1fT, MR EAMEE A MR RS SRR B R EA
AT . 3 T B AIF 5 3 A6 2 AT I s B A B S TR R S IE v ) L A



