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Abstract

We can use quantile regression and expectile regression analysis to estimate trends in extreme regions as
well as the average trends of response variables in given explanatory variables. In this paper, we compare
the performance between the parametric and nonparametric methods for expectile regression. We introduce
each estimation method and analyze through various simulations and the application to real data. The
nonparametric model showed better results if the model is complex and difficult to deduce the relationship
between variables. The use of nonparametric methods can be recommended in terms of the difficulty of
assuming a parametric model in expectile regression.
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Figure 3.1. Scatter plot for each model and the true expectile regression functions.
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Table 3.1. MISE comparison of parametric and nonparametric expectile estimation methods

Parametric method

Nonparametric method

Model i MISE (SE) MISE (SE)
0.05 0.0057 (0.0045) 0.0127 (0.0050)
1 0.50 0.0149 (0.0039) 0.0424 (0.0112)
0.95 0.4171 (0.0324) 0.8073 (0.0573)
0.05 0.0527 (0.0051) 0.0726 (0.0091)
2 0.50 0.0102 (0.0031) 0.0294 (0.0078)
0.95 0.0206 (0.0661) 0.0612 (0.0099)
Quadratic fitting Exponential fitting
0.05 0.0875 (0.0014) 0.1638 (0.0018) 0.0463 (0.0019)
3 0.50 0.0744 (0.0006) 0.1479 (0.0007) 0.0281 (0.0011)
0.95 0.0874 (0.0014) 0.1659 (0.0018) 0.0482 (0.0022)
Cubic fitting Sine fitting
0.05 1.2250 (0.0038) 1.2209 (0.0029) 0.0810 (0.0018)
4 0.50 1.1450 (0.0007) 1.1443 (0.0006) 0.0466 (0.0018)
0.95 1.9106 (0.0110) 1.9079 (0.0166) 0.0731 (0.0019)

MISE = mean integrated squared error; SE = standard error.
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Figure 4.2. Result of fitting the parametric (left) and nonparametric (right) expectile regression for the RMB
exchange rate and the POSCO stock price.
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