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Table 1 Estimation results of SV models using daily short—rate data
Vasicek-SV CIR-SV BS-SV CKLS-SV
90 % 90 % 90 % 90 %
M, —-2.1825] —-2.842 -1.533 | —-4.2872| —-4.547 -4.067 | -5.4627| —-5.823 -5.09 | -4.0788| -4.530 -3.633
K, 0.019 3 0.013 0.028 0. 060 1 0.053 0.067 0.0064 8 0.051 0.081 0.051 7 0.038 0.069
o, 0.470 9 0.399 0.553 0.5123 0.480 0.540 0.5050 0.454 0.560 0.505 5 0.451 0.566
Moy 4.016 7 3.720 4.325 4.846 6 4.683 4.966 4.803 4 4.622 4.984 6.087 8 5.846 6.328
Ky 0.002 0 0.001 5 0.0025 0.001 6 0.001 4 0.001 7 0.002 3 0.001 9 0.002 8 0.001 6 0.001 3 0.0019
y 0 — 0.5 — 1 — 0.265 6 0.227 0.309
Log L 360. 63 408.93 415.70 375.06
90% .Log L
B LCIR-MSSV BS-MSSV
CKLS-MSSV

Vasicek-MSSV
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Table 2 Estimation results of MSSV models using daily shortrate data
Vasicek-MSSV CIR-MSSV BS-MSSV CKLS-MSSV
90 % 90 % 90 % 90 %

p 0.9993 | 0.9975 0.9999 | 0.9950 | 0.9741 0.9998 | 0.9969 | 0.9862 0.9999 | 0.999 1 0.996 1 0.999 9

q 0.9979 | 0.9953 0.9993 | 0.9975 | 0.9953 0.9990 | 0.998 1 0.9952 0.9995 | 0.9988 | 0.9964 0.9997

M -5.1845| -5.460 -4.909 | -6.6176| -6.816 -6.412 | -6.8601| -7.172 -6.569 | -6.069 8| —6.263 -5.881
A 2.589 4 2.340 2.845 3.046 1 2.813 3.255 2.186 0 1.929 2.462 2.658 3 2.475 2.838
K, 0.154 3 0.136 0.174 0.1318 0.115 0.151 0.158 2 0.124 0.194 0.206 4 0.185 0.230

g, 0.596 6 0.555 0.638 0.546 3 0.503 0.599 0.5875 0.533 0.637 0. 690 8 0.645 0.740

Mu 4.1857 4.086 4.287 4.4537 4.311 4.576 5.448 6 5.308 5.577 5.040 7 4.955 5.123

Ky 0.0016 | 0.0015 0.0018 | 0.0016 | 0.0014 0.0018 | 0.0020 | 0.0017 0.0023 | 0.0019 | 0.0018 0.0021

y 0 — 0.5 — 1 — 0.272 0 0.260 0.284
Log L 377.71 409.50 422.23 386.23
90 % .Log L
1 {h}, 2003 2008
{PI‘(SI=1|Y’)}lT=l
(a) (b)
(c) (d)
0.5
0.5
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1997
2000 2000
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Fig. 1 Interest rate volatility and corresponding filtered probabilities at the high volatility regime
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Table 3 Estimation results of SV models using weekly short—rate data
Vasicek-SV CIR-SV BS-SV CKLS-8V
90 % 90 % 90 % 90 %
My | —2.8606| —4.440 -1.289 | -3.9516| —-5.843 -2.119 | -4.5998 | -6.125 -3.125 [ -3.9595| -5.446 -2.518
K, 0.046 2 0.018 0.097 0.067 0 0.020 0.165 0.134 4 0.043 0.305 0.092 6 0.042 0.177
o, 0.676 0 0.476 0.933 0.624 3 0.442 0.860 0.672 1 0.447 0.970 0.732°5 0.561 0.945
My | 3.2361 2.501 3.955 3.7873 3.058 4.508 4.054 4 3.387 4.739 4.605 4 4.051 5.165
Ky | 0.0016 | 0.0007 0.0031 | 0.0015 | 0.0007 0.0029 | 0.0012 | 0.0007 0.0020 | 0.0015 | 0.0009 0.0023
y 0 — 0.5 — 1 — 0.556 5 0.378 0.79%4
Log L 106.72 119.65 125.39 113.63
90 % .Log L
4 MSSV
Table 4 Estimation results of MSSV models using weekly shortrate data
Vasicek-MSSV CIR-MSSV BS-MSSV CKLS-MSSV
90 % 90 % 90 % 90 %
p 0.9852 | 0.8720 1.0000 | 0.9909 | 0.9251 1.0000 | 0.9969 | 0.9787 1.0000 | 0.9904 | 0.9200 1.000 O
q 0.9842 | 0.8902 0.9998 | 0.9987 | 0.9928 1.0000 | 0.9945 | 0.9634 0.9999 | 0.9975 | 0.9858 0.9999
My, | —4.1487| -6.029 -2.481 | -5.5690| -6.729 -4.373 | -6.1374| -7.449 -4.725 | -5.6909 | -6.878 -4.475
A 3.6326 2.590 4.692 2.456 2 1.556 3.350 2.199 5 1.374 3.018 2.2243 1.374 3.080
K, 0.186 8 0.079 0.376 0.1490 0.067 0.279 0.1823 0.095 0.312 0.174 9 0.080 0.332
g, 0.770 8 0.561 1.039 0.734 1 0.530 0.997 0.684 3 0.495 0.924 0.676 9 0.499 0.904
My | 4.4909 3.763 5.231 4.093 6 3.531 4.656 3.914 8 3.312 4.524 4.803 7 4.192 5.392
Ky | 0.0012 | 0.0006 0.0021 | 0.0016 | 0.0009 0.0025 | 0.0014 | 0.0007 0.0026 | 0.0013 | 0.0008 0.002 1
y 0 — 0.5 — 1 — 0.850 7 0.542 1.270
Log 1 111.76 121. 74 128. 35 121. 95
90 % .Log L
4
1996 1 3 2008 12 31
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Stochastic volatilities and regime shifts of China’ s short-term interest rates

ZHENG Ting-guo' SONG Tao’

1. The Wang Yanan Institute for Studies in Economics Xiamen University Xiamen 361005 China;

2. Institute of Economics at Department of Economics Xiamen University Xiamen 361005 China

Abstract: In recent years there have been growing studies in financial area on the dynamics of short-term in—

terest rates since it is an indispensable tool for interest rate derivatives pricing and risk management. This pa—

per extends the short-rate dynamics from two perspectives: Stochastic volatility and regime switching respec—
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tively. A novel method called particle filter is selected to estimate parameters and unobservable state variables
for our Markov switching stochastic volatility model. Then we take our empirical analysis on China’ s short—
term inter-bank borrowing interest rate. The results show that the short-rate has both stochastic volatility be—
havior and regime switching characteristic and the BS-MSSV model is best for describing the shortrate dy-
namics. Moreover our study confirms that neglecting regime switching of volatility mean would lead to overes—
timating the volatility persistence and worsen the modeling performance.

Key words: short-term interest rate; stochastic volatility; regime switching; particle filter
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