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Abstract 

 
This dissertation mainly studies the statistical inference on expectile, time-varying regression co-
efficients and quantile regression coefficients for time series. For the first problem, We first 
present a central limit theorem at a single level and then develop a simultaneous inference 
theory over various levels under the short-range dependent condition. We also derives a 
weak convergence theory for expectile estimators of long-memory processes, and reveals the 
surprising fact that pointwise and simultaneous confidence bands are asymptotically the 
same. 
For the second problem, we introduce a new methodology to conduct simultaneous inference of 
the nonparametric coefficient functions in a linear time series regression model where 
the nonparametric components are unknown multivariate functions of an observable random 
vector. In particular, we construct simultaneous confidence regions (SCR) for the coefficient 
functions by extending the high-dimensional Gaussian approximation to time-dependent 
processes. 
For the third problem, we establish the Gaussian approximation theory for quantile regression 
coefficients on high confidence level inference. Based on the quantile regression 
model, we investigates the dynamics of U.S. tax progressivity from 1978 to 2022 by conducting 
year-by-year quantile regression and simultaneous inference on progressivity estimates. 
We can find the constancy of the progressivity is rejected in the 1980s with a gradual decline 
and during recessions with jumps in the progressivity. 
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