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Abstract: We examine a wide variety of popular spot interest rate models for Chinese spot
interest rates, including single-factor diffusion models, GARCH models, Markov Chain
Regime-switching models and jump-diffusion models. We fit these models to daily data of 7-day
repo rates from July 22, 1996 to August 26, 2004. The estimation suggests that introducing
GARCH, Regime-switching and jump effect substantially improves the goodness of fit of the
spot rate models. Regime-switching models and jump-diffusion models can effectively capture
the excess kurtosis and heavy-tails of the spot rate. We find that the level and volatility of the
spot rate, and the jump probability were significantly higher before 1999. However, the
sensitivity of interest rate volatility to the change of interest rate level became stronger after 1999.
To further compare the relative performance of different models, we use the nonparametric
specification test recently proposed by Hong & Li (2004). The results shows that although we
have made much progress in modeling the dynamics of Chinese spot interest rate, we have not
yet obtained an adequate dynamic model.
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Key Words: Diffusion, GARCH, Jump, MLE, Markov chain regime-switching, Level effect,
Spot rates, Specification testing.
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To be continued
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-101.1267
(15.3808)
0.0022
(0.0014)
0.0231
(0.0011)
5.214E-03
(6.51E-04)

0.1987
(0.1215)
-1.7552
(0.7994)
58.958
(17.8585)

6896.21

-92.7187
(16.5926)
0.0028
(0.0024)
0.0260
(0.0016)
5.178E-03
(6.89E-04)

0.0818
(0.0907)
-1.5609
(0.8322)
56.1302
(18.2188)

6931.18

-121.5257
(14.9623)
-0.0019
(0.0011)
0.0238
(0.0011)

-0.0870
(0.0326)

-2.5494
(0.7476)
85.8984
(16.5754)

6846.31

-95.3798
(16.0539)
0.0024
(0.0014)
0.0231
(0.0011)
5.313E-03
(6.56E-04)
-0.0369
(0.0352)

-1.6449
(0.8115)
53.1498
(18.3853)

6896.21

-80.86
(16.8226)
0.0045
(0.0023)
0.0253
(0.0016)
5.077E-03
(7.50E-04)
-0.0011
(0.0753)

-1.5242
(0.8943)
49.1961
(18.3187)

6935.81
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(1998) 2 CKLS (1992) 15 Hong, Li & Zhao

(2004) 0.25
(b) GARCH

GARCH GARCH
©
1 0.8 0.1;2
1 ;2
3 CEV
3 CEV
30 GARCH 4 CEV  GARCH 3 4
8 GARCH CEV-GARCH 4
CEV
CEV
CEV-GARCH 5. GARCH
CEV-GARCH 5.CEV GARCH
CEV

@ —
1 GARCH GARCH 1. GARCH 0.9 GARCH
0.2;2.GARCH 3. CEV 0.1;2.GARCH CEV 3.GARCH
GARCH CEV
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Q(j)

@
]j Dot CEV Vasicek CIR CKLS
1 535.61 5728.87 820.22 460.88 403.85 311.15 337.46 287.81
5 1070.21 11033.40 1576.36 917.45 824.95 635.93 708.81 592.54
10 1423.23 14471.64 2107.14 1222.17 1102.93 841.44 951.43 795.06
(b) GARCH
j CEV CEV CEV
1 195.39 126.39 136.54 191.04 126.01 143.99
5 373.58 269.71 273.11 368.12 264.83 288.84
10 505.39 374.66 369.54 499.27 367.68 393.79
©
J
CEV CEV CEV GARCH GARCH GARCH CEV-GARCH CEV-GARCH CEV-GARCH
1 33.10 17.31 15.34 30.49 21.94 19.64 28.23 14.34 11.66
5 4254 17.67 19.02 37.51 24.73 24.22 39.54 11.97 13.50
10 53.10 19.86 23.51 45.62 29.50 28.84 51.01 12.13 15.91
©)
] CEV CEV CEV GARCH GARCH GARCH CEV-GARCH CEV-GARCH CEV-GARCH
1 34.20 21.48 20.01 27.64 17.88 20.35 26.97 18.11 18.92
5 39.93 24.84 24.15 40.57 23.85 28.36 39.66 24.25 25.43
10 44.86 27.28 26.52 51.75 30.63 35.52 50.55 31.29 31.36
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