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Estimation for the modal regression models with exact linear constraints

Wang Zhaoliang, Zhang Tianyi, Zhang Hang

(School of Mathematics and Information Science, Henan Polytechnic University, Jiaozuo 454000, China)

Abstract: This article considers the estimation problem of regression coefficients in modal linear regression models with

exact linear constraints. A mode estimator with Lagrange multipliers is proposed, and the consistency and asymptotic normality

of the obtained estimator are established. Furthermore, an iterative algorithm is proposed to solve the maximization objective

function. Simulation studies are carried out to illustrate the finite sample performance of the proposed method.

Keywords: regression model; least squares estimation; mode; exact linear constraints; Lagrange multiplier
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FS1I He~N(0,1)HHERER
Tab. S1 Simulation results when ¢ ~N (0,1)
n=100 n=200 n=>500
Tk ELiE=R(]
Bias SD MSE Bias SD MSE Bias SD MSE
LSE Bo=1 0.024 6 0.614 5 0.378 2 —0.0121 0.409 5 0.167 8 —0.004 2 0.266 4 0.071 0
Br1=3 —0.0302 0.751 3 0.565 4 0.005 6 0.532 7 0.283 8 —0.005 5 0.328 5 0.107 9
B2=2 —0.001 1 0.717 3 0.514 5 —0.002 3 0.514 2 0.264 4 0.000 0 0.314 0 0.098 6
Bs=3 —0.027 5 0.735 2 0.541 3 0.018 2 0.512 6 0.263 1 0.004 1 0.330 0 0.108 9
LSE-R Bo=1 —0.001 5 0.181 5 0.033 0 —0.002 2 0.126 9 0.016 1 —0.002 4 0.078 4 0.006 2
pr1=3 —0.004 5 0.544 6 0.296 6 —0.006 5 0.380 8 0.145 0 —0.007 1 0.2352 0.055 4
B2=2 —0.002 8 0.3027 0.091 7 0.004 1 0.214 1 0.045 9 0.000 9 0.134 3 0.018 0
Bs=3 —0.004 2 0.454 1 0.206 2 0.006 1 0.321 2 0.103 2 0.001 3 0.201 4 0.040 6
MODL Bo=1 0.051 7 0.854 5 0.732 8 —0.013 3 0.650 6 0.423 4 0.000 9 0.497 1 0.247 1
p1=3 —0.0136 1.247 8 1.557 3 0.017 6 1.053 0 1.109 1 —0.013 6 0.845 1 0.714 3
B2=2 —0.027 0 1.046 1 1.095 0 0.017 7 0.820 4 0.673 4 —0.003 3 0.613 2 0.376 0
Bs=3 —0.018 9 1.066 1 1.136 9 —0.0021 0.806 8 0.650 9 0.005 9 0.619 4 0.383 7
MODL-R Bo=1 0.012 4 0.306 3 0.094 0 —0.006 6 0.263 8 0.069 6 —0.006 4 0.2016 0.040 7
p1=3 0.037 2 0.919 0 0.846 0 —0.0199 0.791 5 0.626 8 —0.019 3 0.604 9 0.366 3
B2=2 —0.004 5 0.443 4 0.196 6 0.001 3 0.344 6 0.118 8 0.008 2 0.253 8 0.064 5
Bs=3 —0.006 7 0.665 1 0.442 4 0.001 9 0.516 9 0.267 2 0.012 2 0.380 7 0.145 1
£S2 He~0.5N(—1,2.57)+0.5N(1,0.5" )R AERI R
Tab. S2  Simulation results when ¢ ~0.5N (—1,2.5*)+0.5N (1,0.5%)
n=100 n=200 n=>500
ik S CEH
Bias SD MSE Bias SD MSE Bias SD MSE
LSE Bo=1 0.098 0 1.293 4 1.682 4 0.015 2 0.934 9 0.167 8 —0.004 2 0.266 4 0.071 0
pr1=3 —0.0822 1.5535 2.420 1 —0.007 8 1.1221 0.283 8 —0.0055 0.328 5 0.107 9
B2=2 —0.056 4 1.502 8 2.261 6 —0.008 5 —0.0059 0.264 4 0.000 0 0.314 0 0.098 6
B3=3 —0.057 0 1.592 8 2.540 3 0.013 5 —0.008 8 0.263 1 0.004 1 0.330 0 0.108 9
LSE-R Bo=1 0.000 2 0.372 0 0.138 4 0.002 5 0.126 9 0.016 1 —0.002 4 0.078 4 0.006 2
p1=3 0.000 6 1.116 0 1.245 4 0.007 4 0.380 8 0.145 0 —0.007 1 0.235 2 0.055 4
B2=2 —0.0059 0.6250 0.390 6 —0.005 9 0.214 1 0.045 9 0.000 9 0.134 3 0.018 0
Bs=3 —0.008 8 0.937 4 0.878 9 —0.008 8 0.3212 0.103 2 0.001 3 0.201 4 0.040 6
MODL Bo=2 —0.259 1 0.667 1 0.512 2 —0.1599 0.650 6 0.423 4 0.000 9 0.497 1 0.247 1
B1=5 0.161 7 0.798 3 0.663 4 0.057 4 1.053 0 1.109 1 —0.0136 0.8451 0.714 3
B2=2 —0.028 8 0.780 3 0.609 7 0.010 3 0.820 4 0.673 4 —0.003 3 0.613 2 0.376 0
B3=3 —0.016 9 0.758 3 0.575 2 0.020 3 0.806 8 0.650 9 0.005 9 0.619 4 0.383 7
MODL-R Bo=2 —0.020 5 0.222 1 0.049 8 —0.021 3 0.2638 0.069 6 —0.006 4 0.201 6 0.040 7
B1=5 —0.051 2 0.555 3 0.311 0 —0.053 3 0.791 5 0.626 8 —0.019 3 0.604 9 0.366 3
B2=2 —0.106 7 0.320 4 0.114 0 —0.046 7 0.344 6 0.118 8 0.008 2 0.253 8 0.064 5
B3=3 —0.160 0 0.480 6 0.256 6 —0.0701 0.516 9 0.267 2 0.012 2 0.380 7 0.145 1




