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Research on Downside Risk Measurement of Chinese Corporate
Bonds Based on VaR and ES Model

LONG Yugqing
(' School of Economics, Shenzhen University, Shenzhen Guangdong 518052, China )

Abstract: In view of such characteristics of Chinese corporate bonds as variance in industries’ terms’ types,
unexpected fluctuation in rate of return and trading volume with its discontinuity and uncertainty, etc., an inquiry
has been made into the method for calculating the downside risk of corporate bonds, followed by an analysis of the
relationship between the risk and the returns. Based on the research and analysis of the characteristics of Chinese
corporate bonds, the principles of bond screening and data processing can be determined, with the conditional VaR and
ES models to be established by using the historical simulation method, the effectiveness of the models to be tested and
compared by using the failure frequency method, and the relationship between risk and return to be analyzed according
to the downside risk of the segmented portfolio investment. The Research results show that the VaR and ES models
meet the requirements for an effective measurement of the downside risk under different confidence levels, with the ES
model failure ratio being relatively low. Meanwhile, the results of the Chinese corporate bond segmentation portfolio
show that the average return of each group is positively correlated with ES.
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Fig.2 VaR and ES calculated by month for 4 bonds
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Table 1  Statistics of VaR and ES for 200 trading days
pEiNE VaR ES ES/VaR

112240 4.887 8.768 1.794
122071 0.978 2.306 2.358
122168 1.153 2.309 2.002
122643 2.962 6.234 2.105

42 VaR 5 ES #=ERYIR 4636

kS VaR Fll ES SRR AR, SRR
TR R R 25 S AHGR MRS . 3R 2 45 T VaR Al
ES (3R [l 525 4

%2 VaR 0 ES iR E#IGLE R
Table 2 VaR and ES backtesting results

, Fe M RIGHE 1%
A AR T T -
90% 95% 99% o 90% 95% 99%
VaR 92 53 15 624 14.7 8.5 2.4
112240
ES 39 23 11 624 6.3 3.7 1.8
VaR 71 42 9 774 9.9 5.4 1.2
122071
ES 30 19 3 774 3.9 2.5 0.4
VaR 72 38 8 774 9.3 4.9 1.0
122168
ES 26 15 5 774 34 1.9 0.6
VaR 78 45 6 693 11.3 6.5 0.9
122643
ES 25 11 1 693 3.6 1.6 0.1
200 225y H IR MG B0 45 R a0 3 s . i3 ES RIK L BFH R —2E
3 A0, VaR, ESfEARIEFEAKFT, BIAFFGEKR,
®3 200 M S HAREKREER
Table 3 200 trading days with their backtesting results
EAGROP I WO BRI /%
R SR T . .
90% 95% 99% 90% 95% 99%
VaR 23 12 4 11.5 6.0 2.0
112240
ES 8 5 3 4.0 2.5 1.5
VaR 15 9 2 7.5 4.5 1.0
122071
ES 5 5 1 2.5 2.5 0.5
VaR 7 5 1 3.5 2.5 0.5
122168
ES 5 2 0 2.5 1.0 0.0
VaR 23 9 0 11.5 4.5 0.0
122643
ES 6 3 0 3.0 1.5 0.0
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Table 4 Five groups of bonds statistics of VaR, ES and return statistics

Bl VaR HJ{E VaR Jj % ES #){H ES J5 2% A [ s Jr 2% g/ VA L el 4l
FH1d -0.018 2 0.005 6 -0.0347 0.004 9 5.833 1.183 4.170
2 -0.013 1 0.003 0 -0.020 6 0.002 2 5.341 1.268 3.249
HHI3H -0.010 8 0.002 3 -0.016 4 0.000 8 4.741 1.209 3.090
a4 -0.009 5 0.001 6 -0.013 4 0.000 7 4.459 0.837 2913
$SH -0.007 3 0.001 9 -0.010 4 0.001 6 4.142 0.873 2.923
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Fig. 3 ES mean values of the sample sets
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