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Abstract
Exploring more accurate estimates of financial value at risk (VaR) has always been 
an important issue in applied statistics. To this end either quantile or expectile 
regression methods are widely employed at present, but an accumulating body of 
research indicates that Lp quantile regression outweighs both quantile and expectile 
regression in many aspects. In view of this, the paper extends Lp quantile regres-
sion to a general classical nonlinear conditional autoregressive model and proposes 
a new model called the conditional Lp quantile nonlinear autoregressive regression 
model (CAR-Lp-quantile model for short). Limit theorems for regression estimators 
are proved in mild conditions, and algorithms are provided for obtaining parame-
ter estimates and the optimal value of p. Simulation study of estimation’s quality is 
given. Then, a CLVaR method calculating VaR based on the CAR-Lp-quantile model 
is elaborated. Finally, a real data analysis is conducted to illustrate virtues of our 
proposed methods.

Keywords Calculation of VaR · Lp quantile regression · CLVaR models · GARCH 
models · CAR-Lp-quantile models

1 Introduction

Controlling financial market risk is of great importance to both financial regulators 
and institutional investors. Accurate risk measurement is the basis of effective risk 
control. As one of standard risk measures in finance industry, Value at risk (VaR) 
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