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5. Conclusions

In this article, we reconsider the QAR model based on neural
networks and develop a novel nonlinear quantile autoregression
model QARNN. The QARNN generalizes existing models and is very
flexible at describing complicated data structures. An appealing
feature of the QARNN model is that the autoregressive quantiles
are used as predictors recursively and can be estimated directly. To
illustrate the efficacy of the proposed model we conduct Monte
Carlo simulation studies and extensive tests on different stock
indices. Numerical results show that the QARNN model is able to
explore nonlinearity in financial time series and performs better in

VaR evaluation than some competing models, including RiskMetric,
GARCH-EVT, ARMA-APARCH, CAViaR, PCC and QRNN.

A noteworthy issue in QARNN modeling lies in penalization of
weights in both hidden layer and output layer. We use a quadratic or
L2-norm penalty terms to address the overfitting problem. Alterna-
tive penalty terms such as L1-norm regularization terms can also be
implemented for variable selection, which will increase the inter-
pretability of our model for the case of large numbers of variables.
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