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Abstract
This study aims to test for detecting a change point in the conditional quantile of 
general location-scale time series models. This issue is quite important in risk man-
agement because the conditional quantile is utilized to measure the value-at-risk or 
expected shortfall of financial assets. In this paper, we design two types of cumula-
tive sum tests based on the conditional quantiles. Their limiting null distributions 
are derived under regularity conditions, together with consistency of the proposed 
tests under the alternative. Monte Carlo simulations demonstrate the good perfor-
mance of the proposed tests in terms of both stability and power for various time 
series settings. A real data analysis using the daily returns of the Brent Oil futures 
also confirms the validity of the tests in real-world applications.
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1  Introduction

Quantile regression was introduced by Koenker and Bassett (1978) to estimate the 
conditional quantile functions for regressive models at any given quantiles and has 
been used to measure the tail risk of the response variable. Later it has been applied 
to various research fields such as econometrics and finance. We refer to Bloom-
field and Steiger (1983), Weiss (1991), Koenker and Zhao (1996), Xiao and Koen-
ker (2009), Lee and Noh (2013), and Noh and Lee (2016). Quantile regression was 
then extended by Engle and Manganelli (2004) to measure the value-at-risk (VaR) 
of financial time series using the conditional autoregressive heteroscedastic (ARCH) 
models. We also refer to Fitzenberger et al. (2013) and Kim and Lee (2016) for mod-
eling the VaR and the expected shortfall (ES) in generalized ARCH (GARCH)-type 
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