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Subsampling Algorithm for Quantile Regression
Based on Optimal Decorrelation Score
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Abstract: For the high-dimensional quantile regression model with massive data, firstly, a subsampling
algorithm based on the decorrelation score function was constructed to estimate the low-dimensional
parameters of interest. Secondly, we derived the limit distribution of the proposed estimates and
calculated the subsampling probability under the L-optimal criterion according to the asymptotic
covariance matrix, giving an efficient two-step algorithm. The simulation and empirical analysis
results show that the optimal subsampling method is significantly superior to the uniform subsampling
method.
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Table 1 Bias and standard deviations of low-dimensional quantile regression estimation parameters under different errors

. 2 w®ED W®E 2) W 3)

(LB it 2= s 22 i 1fE 2 i 25 i 22

200 0, 0.008 7 0.092 2 —0.001 6 0.097 7 0.005 0 0.1317
0, —0.003 7 0.090 2 —0.001 7 0.091 3 —0.0019 0.129 3

05 —0.000 8 0.092 0 0.005 8 0.091 1 —0.014 4 0.125 4

400 0, 0. 000 9 0.062 2 0.001 3 0.065 4 0.005 3 0.090 5
0. 0.004 1 0.060 6 —0.002 4 0.063 7 0.000 9 0.087 5

05 0.005 3 0.059 5 —0.003 9 0.064 7 —0.000 7 0.091 0

600 0, 0.002 4 0.047 0 0.002 1 0.052 6 0.000 6 0.074 9
0, —0.000 4 0.050 2 —0.000 4 0.056 3 0.002 7 0.077 1

05 —0.002 3 0.048 6 0.002 1 0.052 4 —0.000 3 0.083 0

800 0, —0.000 6 0.043 4 —0.001 7 0.044 8 0.000 5 0.064 6
0> —0.000 1 0.043 4 0.004 3 0.045 0 —0.0010 0.064 2

0, 0.003 5 0.041 6 —0.0019 0.047 5 —0.003 6 0.063 5

1 000 0, —0.000 1 0.038 3 0. 000 5 0.043 0 0.001 2 0.061 8
0, 0.004 6 0.037 8 0.002 2 0.042 1 0.003 3 0.059 1

05 0.001 0 0.039 9 0.001 8 0.042 2 —0.005 2 0.056 4

x2 ARRETEESUOAEAGBTSENEESHRES

Table 2 Bias and standard deviations of high-dimensional quantile regression estimation parameters under different errors

. ¥ W®E D W2 2) W 3)

(LB P 1 25 i 2= P v 22 (LE= i 1 22

200 0, —0.005 3 0.085 5 0.002 5 0.081 7 0.006 4 0.117 2
0, —0.002 6 0.080 9 —0.002 9 0.084 0 0.006 1 0.117 5

05 0.007 8 0.088 7 0.004 5 0.084 3 0.002 9 0.124 0

400 0, —0.001 4 0.057 1 —0.002 0 0.056 7 —0.010 7 0.080 9
0. —0.001 6 0.058 3 0.001 2 0.059 4 —0.003 9 0.089 6

05 0.004 8 0.060 8 —0.001 6 0.059 0 0.004 7 0.084 2

600 0, 0.002 0 0.048 5 0.001 5 0.051 5 —0.004 1 0.070 0
0, —0.000 8 0.047 5 0.000 7 0.051 5 0.001 4 0.069 9

05 —0.000 3 0.049 1 0.004 9 0.052 7 —0.002 5 0.072 6

800 0, —0.000 1 0.041 6 —0.002 3 0.045 7 —0.002 2 0.063 7
0, —0.001 7 0.039 5 —0.000 9 0.045 9 —0.006 3 0.063 1

05 —0.000 5 0.042 6 0. 000 4 0.046 3 0.005 3 0.066 4

1 000 0, 0.000 3 0.039 1 0.001 4 0.041 6 —0.003 3 0.061 6
0, —0.003 0 0.035 8 —0.001 8 0.042 3 0.004 4 0. 060 3

05 —0.0019 0.036 0 0.004 3 0.043 1 —0.002 8 0.061 6
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Fig. 4 MSE of estimated parameter under error 1) when p=700
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