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VaR estimation based on quantile regression forest and risk factors analysis

GOU Xiaoju, WANG Qian

(School of Management » University of Science and Technology of China » He fei 230026, China)
Abstract: Quantile regression forests as a nonparametric and ensemble method were built to estimate the
VaR of Shanghai Composite Index and the S&P 500 Index at different confidence levels. Meanwhile,other
methods were built for comparison, including historic simulation, GARCH, elastic net, threshold quantile
regression model and CAViaR, and the superiority of the proposed method was verified. Further, a new
measurement method of variable importance based on the quantile regression forest was defined to judge
the importance of various factors on the risk value, and it was discovered that the past one day yield has
the greatest influence on the risk value of the Shanghai Composite Index, and that the volatility has the
greatest influence on S&P 500 Index risk value. At the same time, the risk conduction between China and
US is weak. Further, by dynamically analyzing the partial dependence between the factors and risk value,
the “black box” problem of machine learning used in financial applications has been remedied to some
extent.
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Tab.3 Results of 99% VaR backtesting
. UEZREE P 500 554
LRuc P LRec P LRuc P LRec P

QRF 0. 00 0. 95 0.31 0. 86 0. 01 0. 94 0. 32 0. 85

QRF-MS 0. 20 0. 65 0. 44 0. 80 0.11 0.74 4. 02 0.13

TQR 0. 20 0. 65 0. 44 0. 80 0.11 0. 74 0. 39 0. 82
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HS 1. 67 0. 30 1. 58 0. 45 0.43 0.51 6. 02 0.057

EN 0. 52 0. 47 0.72 0.70 6. 83 0.01" 6. 89 0.03

""""""""""""" QRF 0.0 095 007 097 038 054 041 0.8

QRF-MS 0. 00 0.95 0. 07 0. 97 0. 38 0. 54 0.41 0. 82
TQR 0. 00 0.95 0. 07 0. 97 0. 31 0. 58 4. 77 0.09"

CAViaR 0. 00 0. 95 0. 07 0. 97 0. 38 0. 54 0. 41 0. 82
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HS 5. 81 0.02" 5. 81 0.06" 0. 38 0. 54 0.41 0. 82

EN 1. 67 0. 20 1. 68 0. 43 0. 38 0. 54 0.41 0. 82
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Fig.2 99% VaR estimation based on quantile regression forest
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