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Estimation of benchmark interest rate risk premium based on time varying
jump times

CHI Guo-tai' DUAN Chong' *

1. Faculty of Management and Economics Dalian University of Technology Dalian 116024 China;
2. School of Science Inner Mongolia University of Science and Technology Inner Mongolia Baotou 014010
China

Abstract: The adjustment of interest rate by central bank brings the benchmark interest rate risk. The change
of benchmark interest rate certainly will affect the financial asset pricing and risk premium. In this paper au-
toregressive model ( AR) is used to measure the time-varying frequency of interest rate jump and determine the
probability of the benchmark interest rate jump. Time and amplitude of benchmark interest rate jump are cal-
culated on two conditions respectively obeying the gamma distribution and the normal distribution. The risk
premium of benchmark interest rate jump is calculated according to probability time and amplitude. Then we
establish the risk premium model based on time-varying benchmark interest rate jump and empirical study is
carry out based on the 7-day repo rate data from Shanghai Stock Exchange. Innovation and contributions of this
paper: First using autoregressive model to calculate the frequency probability and risk premium of time-var—
ying interest rate jump we reveal the law of dynamic changing jump frequency and the impact of historical in—
terest rate jump on future interest rate jump. In the existing research probability of interest rate jump is calcu—
lated based on constant jump frequency which can not truly reflect the jump frequency leading to inaccurate
calculation of jump probability and risk premium. Our research makes up for the deficiency. Second this pa—
per demonstrates that the constant jump frequency in the existing study is only a special case of our model
when the parameter both p and y equal 0. Third using the probability time and amplitude of interest rate
jump to determine risk premium we solve the problem of the risk compensation calculation of benchmark in—
terest rate jump.

Key words: benchmark interest rate; benchmark interest rate risk; benchmark interest rate jump; jump fre—

quency; amplitude
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Attached Tab. 1 Week closing data of treasury bonds repo rate

1

2010 2011 2012 2013 2014
r, /% r, /% r, /% r, /% r, /%
1 1.470 2.950 1.900 2.000 4.800
2 1.340 2.310 2.990 3.200 4.190
3 1.360 2.300 3.000 2.510 4.300
4 1.365 5.710 2.290 2. 660 7.120
5 1.500 1.400 4.500 3.650 0.010
6 2.900 1.170 3.400 8.500 4.800
7 1.555 1.940 3.620 2.030 4.810
8 1.200 5.220 3.610 3.260 3.690
9 1.610 2.680 3.800 3.450 2.720
10 1.320 2.000 3.110 3.650 2.940
11 1.500 1.800 2.780 2.630 2.580
12 1.400 2.410 2.210 3.520 2.530
13 1.540 1.900 3.260 2.900 4.100
14 1.420 1.750 2.140 2.590 3.290
15 1.375 1.600 2.510 3.100 3.470
16 1.535 1.980 3.200 2.330 3.300
17 1.600 2.800 4.560 4.720 3.200
18 1.740 2.300 2.060 2.000 3.060
19 1.395 2.410 2.750 3.090 2.030
20 1.460 2.510 2.310 2.610 3.480
21 1.995 2.800 2.500 3. 660 2.700
22 3.500 2.500 2.230 3.290 3.070
23 1. 600 2.250 2.500 5.000 3.520
24 2.200 2.500 2.200 4.290 3.270
25 2.000 3.900 2.700 5.320 3.960
26 2.350 6. 800 4.960 7.130 5.150
27 1.700 4.300 3.800 4.160 3.690
28 1.515 4.000 3.110 2.640 3.400
29 1.900 3.020 3.000 3.510 3.320
30 1.580 4.700 3.390 3.810 4.860
31 1.570 4.800 3.100 4.700 3.500
32 1.890 2.990 2.870 3.770 3.580
33 1.305 2.800 2.550 4.240 4.050
34 1.650 3.000 3.150 3.950 3.500
35 5.430 3.510 3.100 3.600 5.360
36 1.955 2.000 2.240 2.520 2.520
37 2.000 2.000 2.600 4.300 4.300
38 1.200 2.300 2.860 3.810 3.810
39 4.040 3.800 7.100 9.040 9.040
40 0.455 1.520 0.810 0.200 0.200
41 2.000 2.320 3.610 4.250 4.250
42 2.000 2.500 2.800 2.750 2.750
43 3.650 2.200 2.640 6. 800 6.800
44 1.850 3.000 4.360 2.700 2.700
45 1.750 2.930 2.970 3.310 3.310
46 1.805 3.030 2.710 2.940 2.940
47 2.505 3.000 2.910 6.130 6.130
48 3.565 3.290 2.850 4.150 4.150
49 2.650 3.100 3.010 2.010 2.010
50 2.200 2.570 3.500 3.100 3.100
51 3.610 3.070 3.400 5.200 5.290
52 7.060 4.270 5.170 5.530 4.630




