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ABSTRACT

The concept of CoVaR introduced by Adrian and Brunnermeier (2009) is a useful tool
to measure the risk spillover effect. It can capture the risk contribution of each institution
to overall systemic risk. While Adrian and Brunnermeier rely on the quantile regression
method in the estimation of CoVaR, we propose a new estimation method using
parametric distribution functions such as bivariate normal and Sy-normal distribution
functions. Based on our estimates of CoVaR for Korean banking industry, we investigate
the practical usefulness of CoVaR for a systemic risk measure, and compare the
estimation performance of each model. Empirical results show that bank makes a
positive contribution to system risk. We also find that quantile regression and normal
distribution models tend to considerably underestimate the CoVaR (in absolute value)
compared to Sy-normal distribution model, and this underestimation becomes serious when

the crisis in a financial system is assumed.
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[Figure 2] The Theoretical ColaR for Various Values of p
in a Normal Distribution Model
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{Table 1> Summary Statistics for Stock Log—Returns

(Unit: %)
Mean . Corr. Coef.
(x100) Std. Dev. Skewness Kurtosis with KOSPI
KOSPI 2.00 1.76 -0.53 9.31 1.00
IBK -1.97 3.07 -0.42 8.42 0.70
Daegu 1.25 2.96 -0.18 6.98 0.63
Busan 0.00 2.90 -0.42 6.55 0.61
Shinhan 1.24 2.79 -0.20 7.65 0.69
KEB -0.12 2.85 -0.09 8.36 0.56
Woori -2.54 3.53 0.03 8.33 0.67
Jeonbuk -2.93 2.46 0.43 7.77 0.53
Cheju -1.10 2.16 -0.47 14.24 0.45
Hana -1.47 3.47 -0.29 8.54 0.60
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(Table 2> ColaR Estimated by Quantile Regression

p=0.05 p=0.01

CoVaR ACoVaR VaR CoVaR ACoVaR VaR

IBK -3.82 -0.94 -4.46 -8.08 -2.80 -8.65
Daegu -4.03 -1.15 -4.45 -6.61 -1.33 -6.83
Busan -4.06 -1.18 -4.48 -7.86 -2.58 -1.71
Shinhan -3.76 -0.89 -3.97 -8.20 -2.92 -8.61
KEB -3.75 -0.88 -3.98 -7.15 -1.87 -7.41
Woori -3.89 -1.02 -5.14 -7.20 -1.92 -11.72
Jeonbuk -3.68 -0.81 -3.57 -7.08 -1.80 -5.57
Cheju -3.97 -1.10 318 -7.19 -1.91 -5.97
Hana -3.88 -1.01 -4.74 -8.00 -2.72 -14.20

Note: CoValRl, ACoVaR, and VaR denotes CoVaRfyepr;, CoVaRoep;— VaRigep, and Val?l,

respectively.
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{Table 3> ColaR Estimated by Normal

Distribution Model

p=0.05 p=0.01

CoVaR ACoVaR VaR CoVaR ACoVaR VaR

IBK -4.08 -1.20 -5.07 -5.77 -1.70 -7.16
Daegu -4.05 -1.17 -4.85 -5.74 -1.66 -6.87
Busan -4.05 -1.17 -4.76 -5.73 -1.65 -6.74
Shinhan -4.07 -1.20 -4.58 -5.77 -1.69 -6.48
KEB -4.01 -1.13 -4.69 -5.67 -1.60 -6.63
Woori -4.07 -1.19 -5.84 -5.76 -1.69 -8.24
Jeonbuk -3.97 -1.09 -4.07 -5.62 -1.54 -5.75
Cheju -3.87 -0.99 -3.57 -5.48 -1.40 -5.04
Hana -4.04 -1.16 -5.72 -5.72 -1.64 -8.09

Note: CoVaR, ACoVaR, and VaR denotes Co VaRf ey, CoVaREoepy;—

respectively.
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(Table 4> ColaR Estimated by Sy—normal Distribution Model

p=0.05 p=0.01

CoVaR ACoVaR VaR CoVaR ACoVaR VaR

IBK 571 -2.86 -4.55 -14.19 -8.45 -8.57
Daegu -5.67 -2.81 -4.56 -14.04 -8.30 -1.72
Busan -5.66 -2.80 -4.56 -14.00 -8.26 -7.91
Shinhan -5.74 -2.88 4.11 -14.26 -8.52 -7.61
KEB -5.54 -2.68 -4.19 -13.60 -7.86 -7.32
Woori -5.70 -2.85 -5.19 -14.15 -8.41 -10.85
Jeonbuk -5.42 -2.57 -3.64 -13.23 -7.49 -6.67
Cheju -4.85 -1.99 -2.99 -11.41 -5.67 -6.86
Hana -5.60 -2.75 -5.01 -13.83 -8.09 -9.64

Note: CoVaRl, ACoVaR, and VaR denotes CoVaR[ ey ;, CoVaRiogy;— VaRoep, and Valt!,

respectively.
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A7} k) 7 23 FA thEol wet
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[Figure 3] Relationship between 2R and ColaR

(1) Quantile Regression
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(Table 5> The Ranking of ACoVaR (in absolute value)

p=0.05 p=0.01
Quantile Normal Su Quantile Normal Su

IBK 6 1 2 2 1 2
Daegu 2 4 4 9 4 4
Busan 1 5 5 4 5 5
Shinhan 7 2 1 1 2 1
KEB 8 7 7 7 7 7
Woori 4 3 3 5 3 3
Jeonbuk 9 8 8 8 8 8
Cheju 3 9 9 6 9 9
Hana 5 6 6 3 6 6
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[Figure 4] Daily 4CoVaR Estimated by DCC—GARCH Model (p=0.05)

(1) Normal Model

32008 2009

(2) Sy—normal Model

Note: Each graph shows absolute value of ACb VaR,Q:g'}P,‘ it
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(Table 6> The Correlation Coefficients among Daily 4 ColaR (p=0.05)

(1) Normal Model

IBK Daegu | Busan | Shinhan | KEB Woori | Jeonbuk | Cheju Hana
IBK 1 0.993 0.992 | 0992 | 0980 | 0.996 | 0.986 | 0.922 | 0.994
Daegu | 0.993 1 0.995 0.995 0.984 | 0.993 0.990 | 0.923 0.996
Busan | 0.992 | 0.995 1 0.992 | 0.985 0.991 0.989 | 0.921 0.994
Shinhan | 0.992 | 0.995 0.992 1 0.980 | 0.992 | 0.990 | 0.921 0.995
KEB 0.980 | 0984 | 0.985 0.980 1 0982 | 0977 | 0.908 0.989
Woori | 0.996 | 0.993 0.991 0.992 | 0.982 1 0.987 | 0.928 0.995
Jeonbuk | 0.986 | 0.990 | 0989 | 0.990 | 0.977 | 0.987 1 0.928 0.989
Cheju | 0922 | 0.923 0.921 0.921 0.908 0.928 | 0.928 1 0.920
Hana 0.994 | 0996 | 0.994 | 0.995 0.989 | 0.995 0.989 | 0.920 1
(2) Sy-normal Model
IBK Daegu | Busan | Shinhan | KEB Woori | Jeonbuk | Cheju Hana
IBK 1 0.990 | 0.990 | 0.992 0.980 | 0.995 0.981 0.920 | 0.994
Daegu | 0.990 | 0.991 0.994 | 0.981 0.990 | 0984 | 0919 | 0.994
Busan | 0.990 | 0.991 1 0.990 | 0975 0.986 | 0.983 0.916 | 0.991
Shinhan | 0.992 | 0.994 | 0.990 1 0.979 | 0992 | 0.985 0.918 | 0.996
KEB 0.980 | 0.981 0.975 0.979 1 0.982 | 0974 | 0907 | 0.987
Woori | 0.995 0.990 | 0986 | 0.992 0.982 1 0.982 | 0.927 | 0.994
Jeonbuk | 0.981 0.984 | 0.983 0.985 0.974 | 0.982 1 0.928 | 0.986
Cheju | 0920 | 0919 | 0916 | 0918 0.907 | 0927 | 0.928 1 0.919
Hana 0.994 | 0.994 | 0.991 0.996 0.987 | 0994 | 0986 | 0.919 1
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<Table 7> The Correlation Coefficients between A Co VaRg{spy;, and VaR)

Normal Model Sy-normal Model

IBK 0.865 0.850
Daegu 0.843 0.837
Busan 0.857 0.844
Shinhan 0.847 0.811
KEB 0.788 0.762
Woori 0.834 0.819
Jeonbuk 0.467 0.535
Cheju 0.620 0.650
Hana 0.847 0.822
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[Figure 5] The Relationship between Daily Va/ and AColaR for IBK
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respectively, in absolute value.
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[Figure 6] Individual Risk and System Risk Contribution
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