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Abstract We consider nonparametric estimation of the conditional qth quantile for
stationary time series. We deal with stationary time series with strong time depen-
dence and heavy tails under the setting of random design. We estimate the conditional
qth quantile by local linear regression and investigate the asymptotic properties. It is
shown that the asymptotic properties are affected by both the time dependence and
the tail index of the errors. The results of a small simulation study are also given.
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1 Introduction

Let {(Xi , Yi )} be a bivariate stationary process generated by

Yi = u(Xi ) + Vi , i = 1, 2, . . . , (1)

where Vi = V (Xi , Zi ), Xi = J (. . . , εi−1, εi ), Zi = ∑∞
j=0 c jζi− j , and {εi } and {ζi }

are mutually independent i.i.d. processes. Then, we estimate the qth conditional quan-
tile of Yi given Xi = x0 from n observations by appealing to local linear regression
and investigate the asymptotic properties of the estimator.

Assuming that {Zi } is a heavy-tailed linear process and that c j does not decay so
fast, we examine how the heavy tail and the time dependence through {c j } affect the
asymptotic properties of the local linear estimator in the setting of (1). We need the
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