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Table 1 One-factor interest rate models, and as special cases of model(1), some parameters in model(1) are restricted to constants
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Table 2 Basic statistics of the Government bonds trading from 1996 to 2003

H Ay LHWEGFER(E)/ R FRTHEGEK /R FIHEGRE /R RENRRBR /F
1996 6 8 5 0.75 ~ 2.17
1997 9 3 3 0.25 ~ 9.5
1998 9 0 2 176 ~ 9.75
1999 7 2 3 1/6 ~ 8.75
2000 6 2 1 0.25 ~ 9.83
2001 7 5 0 2.83 ~ 9.5
2002 12 5 0 1.83 ~ 19.6
2003 17 2 0 10/12 ~ 18.6
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Fig.1 Time-series changes of the yield curve of interest rates
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Table 3 Choice process of the SNP conditional density of the six-month short rate

L, | L | L, | L | K| L | K| L Iy 5.(0) BIC
1 0 0 1 0 0 0 0 3 ~ 0.440 84 - 0.413 66
2 0 0 1 0 0 0 0 4 ~0.461 47 ~0.42523
- 3 0 0 1 0 0 0 0 5 - 0.495 83 ~0.450 53
4 0 0 1 0 0 0 0 6 ~0.498 18 ~0.443 83
3 1 0 1 0 0 0 0 6 ~ 0.669 94 - 0.615 58
3 3 0 1 0 0 0 0 8 ~0.707 63 - 0.644 21
- 3 4 0 1 0 0 0 0l 9 ~0.768 41 - 0.686 87
3 5 0 1 0 0 0 0! 10 ~0.769 52 - 0.674 82
- 3 1 1 1 0 0 0 0 7 - 0.757 87 - 0.694 45
- 3 1 1 1 4 0 0 0 1 ~0.876 16 - 0.776 50"
3 1 1 1 4 0 1 0 15 - 0.886 16 - 0.743 51
& BT E R, R BN EERR T » 51 BICHE&/DBIC H.
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Table 4 The estimated values of parameters of the SNP conditional density 0.025}
A ¥ WA | WEE o020}
ag 1 {0.000 00) %
ay |- 0.152 31 (0.048 70) F 00151
LIRS ay |- 0.32692|(0.041 54) o010}
a3 | 0.018 47/ (0.012 71)
a, | 0.04142/(0.007 05) 0.005¢
by | 0.017 69| (0.003 67) 0
0 100 150 200 250 300 350
b 0.244 12](0.045 79 ;
ST e 52; % 10199643 ) 22 H E2003¢F L1 191
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S 22T ARCH 353 :Z? (1)(())(1)3 3213 Eg(l)gg il); Fig.3 Conditional standard deviation of the short rate
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Fig.2 Graph of the conditional density of short rate {conditional
density is computed with sample mean as the lagged term, solid
line indicates the conditional density of the short rate, dotted line

indicates Normal density with the same mean and variance. )
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RSBl SNP £ 142 BE pREU I8 47, 2 EB 4%
KB GO HERE . CKLS #EA B &N, 14
BORBRIT 12 CKLSO &Y. ) CKLSO B X 54
SHERE , ¢ STHEER/N B A HEE
R, 02K 5 HH 2 I RENR, EVHRA T2
EEPFRR A EEE XILFERENE, 2
KA AU BT 550853 A AR IE 254, X 58 3 F1l
R EDH .
3.3 AEFAERBIPKIESRER

B R TR A R 20 1 R R AR AL, BT
EHEEAFEBEIHEFEE - AR B E T A
AR R (2) W BENL I 3 R EAL, F1X (3) Wb
PLSE R Z AR . [E AR EMM 3, X3 PSR A
WSECHEATA TSR, SEUETHE A
BB v SIHESFINE T RS M 2 Rt
HXE, ML s R B A R Q) T LA &
HF R M4, T REALEAE 1] & 5 F F R RI(3)
TRERHAREIR RN RIAGHTHEF
BRI HLA ORI « GoitHE, FTRLE BB (2)
A DL A ] A8 A 1) £ S S 88, H X ARCH,
GARCH 43 1) 101 & A5 SR 12 i 7 e 360 1 ) SR i
HFEIFR) RIS (3) M5 M R B TE T E R RE L
B IR A SNP % 5 s AR 2 T ER 47

x5 BAETFHEEBY EMMEMGITER
Table 5 Estimated valuses of the one-factor models of short rate with the EMM

B8 Vasicek 5% CIR¥H | CKISHH | GBMAER Brennan-Schwartz %% CIRO B ) | CKLSO ##)
5. 665 16.749 2314 10,084 17.103 1,751
a
’ (6.523) (6.857) | (0.2084) (0.001) (7.826) (0.002)
~1.437 21.426 20551 | —0.0016 Z0.806 4 S1.am 20,435
a
1 (0.053) 0.05) | (0.055) | (0.812) (0.034) ©.081) | (0.000)
; 0.304 201187 | -0.053
’ (0.072) (0.1580) | (0.000)
\ 0.922 0.986 2 0.387 0.0127 0.1264 | 0.9836
1 0.12) | 0.2165 | (9.119) (0.058) (0.4506) | (0.002 1)
, 0.5 1.301 0.5 1311
(0) (0.182) (0) (0.121)
28,801 28,631 17.166 427.956 128.937 28.617 13,424

E SRR R EE .
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Fe BRTFREEINSEEN  BE
Table 6 T-test of the goodness of fit of the one-factor models
A E 214 Vasicek HLH! CIR 1R CKLS #E] CKLSO 1%
a, 0 0 0 0
a, -0.879 -0.973 —1.063 0.061
ZIRATFST a -1.981 -2.076 -1.443 - 0.694
a3 0.504 0.360 0.272 0.843
as —0.292 -0.34 0.051 0.650
bo —0.002 —0.001 -0.138 -0.036
by 0.018 0.020 0.064 0.066
SRAE RIS
b, 0.019 0.021 0.066 0.066
bs 0.029 0.031 0.079 0.078
20 -0.492 —0.473 —0.581 -0.556
S5 A ARCH #84
o1 -0.514 -0.543 -1.110 -0.863
Seft 757 TR GRCH #R 4 G -1.525 -1.532 - 1.600 -1.232

F7 BEHLENZERE(2)H EMM SHEIHERMEGE
Table 7 Estimated values of parameters and the goodness of fit of the stochastic volatility model(2) with the EMM approach

B8 | 4a,/107? a,/107* a, a, 51,7102 b1,/10"72 b2y 20
. 0.160 4 3.7290 -0.3147 -0.0070 -1.569 4 -0.996 3 0.3521 -0.0978 7.452
fliit (0.052 0) (0.226 3) (0.154 1) (0.021 4) (8.078 7) (0.790 8) (0.5727) (0.067 95)
i WEFARMEIT R RS
#®8 BHHEESHEE ()N EMM SHHITERREE
Table 8 Estimated values of parameters and the goodness of 4 Z:E*ig
fit of the stochastic mean-reverting model(3)with the EMM approach
] A T . . L 24530 SNP-EMM 234 1 -5 HE 25 5 5
A 0| 0inr) | e | 0onm | 0ann | o | RS R B A R AT T TS AT,

#: BESHRE TR RHER
®9 MEFFEHKANGEEN  RE
Table 9 T-test of the goodness of fit of the two-factor models

ST T 28 AN [ A R RS RE T A S A ) R
AL MR E R BEIT

(DBATR A IR TR AU S A AR
AR, CKIS, Hii CKLSO f2 3 R B 47 #9 B P T4
B, CKLSO AN A I gt it i L FRIE B i 2
A E. 5 CIR B ERAH L, aiF v A E R
CKILS, CKLSO FREURE 5 Ot 10l O S . [m] et 3%
BRI RGBS U5 AR LY SO Z R

Q)P T REE P, SR I, — 2K
56k A 221 1 92 3 R ) B AL AR AL, 55— 258 1A 24 1
HEE B B RRAE 5 (R A BB BLAE fb . R I 45 5
FB, BERLI 3 R B AR B & MR 2 5 B

(3) B T7E 2 W g BT 7= RO 2 4 o, R R A
AT B ) 8 o0, HLN S-S IR RO B s R AR B

TiH B |ER(2) | BRI(3)
ag 0 0
a -0.179 1.350
Z IR 4> as 1.480| 1.648
as -0.747 0.171
bo 1.017 0. 806
b, -1.067| -0.828
Hl IR S
b,y -1.080| —-0.833
b3 -1.085] -0.831
Sk IR ARCH 354y o 1.003| 0.831 B {5 T 37 B 4 R R AR Y
£1 0.855 1.182
S 2T GRCH #4r G 0.648| 1.255
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Empirical analysis of short interest rate models with half-year interest rate in
the Shanghai Stock Exchange

FAN Long-zhen
School of Management, Fudan University, Shanghai 200433, China

Abstract: According to weekly data of half-year interest rate derived from the trading prices of Government bonds in
the Shanghai Stock Exchange, and by the SNP approach, conditional density of the half-year interest rate is estimat-
ed, to find that the density shows obvious heteroskedasity and no-normality. By the EMM approach, continuous-
time interest rate models are estimated and tested. The single-factor models include the Vasicek model, the CIR
model, and the CKLS model, ect. The two-factor models include the stochastic volatility model proposed by Gallant
and Tanchen, and the stochastic mean model proposed by Balduzzi et al. The results show that all the single-factor
models cannot match dynamic change of the short interest rate, and the CKLS model does the best among them. The
stochastic mean model cannot catch dynamic change of the short interest rate eirther. Only the stochastic volatility
model can fit the dynamic statistical behavior of the change in short interest rate.

Key words: interest rate model; SNP; EMM; Shanghaj Stock Exchange
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