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Abstract: This paper presents a short term rate model with mean revering function and stochastic volatilities
(ESV). The quasi-maximum likelihood (QML) estimator is developed by using kernel estimator and Kalman
filter. The empirical evidences support that the likelihood function will be improved and the estimates of the
stochastic volatilities will also dramatically decrease for our ESV model, compared with the constant mean-
reverting (CSV). Meanwhile, the mean revering function affects contingent claims pricing. These implies that
the mean revering function has a substantial impact on the dynamic process of short term rate. Moreover, there
are slight differences between the prices of the contingent claims of short term rates given by the CSV models,

but there are obvious differences between the prices given by ESV models.
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Table 1 Parameters estimates for the different models
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Table 1 Log-Likelihood ratio between the different models

FV-SV CIR-SV BS-SV CEV-SV! CEV-SV?2 EFV-SV ECIR-SV EBS-SV

CEV-SV! 32.468 7** 1.734 1 38.645 7** — — — — —
CEV-SV? 30.196 0**  —0.5385  36.373 0** — — — — —
ECEV-SV! — — — 80.554 8** — —=31.1116 —6.467 6 49.113 6**
ECEV-SV2 — — — — 116.372 2** 24332 27.077 2**  82.658 4**
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Fig. 3 Residual error estimate Fig. 4 Residual density function estimation
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Fig. 7 Volatility forecast estimates for different models
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Table 4 Bond prices for different models

T 1 2 3 5 7 10

FV-SV 964842 94.6509 93.0642 90.0108 87.0999  82.9260
EFV-SV 94.8863 90.7447 87.0174 80.2328 74.0878 658770
CIR-SV 964836 94.6456 93.0564 90.0225 87.0934 82.8859

ECIR-SV 94.8870 90.7690 87.0678 80.3005 742899  66.202 8
CEV-SV! 964861 94.6511 93.0696 90.0316 87.0997 82.888 1
ECEV-SV! 948885 90.7806 87.0690 803103 742057 66.0166
CEV-SV2 964821 94.6447 93.0614 90.0157 87.0893 82.8743
ECEV-SVZ 948877 90.7502 87.0263 80.2499 74.1090 65.893 1

&5 TREIERE B HRNE

Table 5 Pricing bond option from the different model
K  FV-SV  EFV-SV  CIR-SV ECIR-SV CEV-SV! ECEV-SV! CEV-SVZ ECEV-SV?

70 16.5854 23183 16.610 1 34152 16.597 9 3.1132 16.579 8 2.3388
75 11.8799 0.0137 11.8610 0.876 3 11.8653 0.750 7 11.8475 0.023 7
80  7.1655 0.000 0 7.128 8 0.279 5 7.1326 0.160 2 7.1151 0.000 0
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SERIOILIE 7). BEAh, TR R BN R AT A il AN A% S0 th B SOR, 45 1) 8 X A 3R B AU R AT A i A 2
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