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Robust Estimation and Statistical Inference for Longitudinal
Multi-Kink Regression Model Based on Exponential Square Loss
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Abstract: In this article, we investigate the robust parameter estimation and statistical inference of the lon-
gitudinal multi-kink regression model based on the exponential square loss function. A procedure based on
local linear smoothing technique and modified Cholesky decomposition is proposed to improve the estima-
tion efficiency of parameters, and the asymptotic normality are established under some mild conditions.
Furthermore, we propose a data-driven procedure to automatically selecting the additional tuning parame-
ter in exponential square loss function. In addition, a weighted cumulative sum type statistic for testing the
existence of a kink-point, and a modified Bayesian information criterion for estimating the number of kink-points
are developed. Finally, simulation studies show the finite sample performance of the proposed methods.
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. ESL. EXCH 0. 000 9 — 0.000 5 0.010 8 0.002 1 —0.006 4 0.006 8 0. 000 4
Bias OLS. AR1 0. 005 6 —0.006 9 —0.005 6 0.005 7 —0.027 1 0.011 1 0.004 4
OLS. EXCH 0.012 8 —0.0002 —0.0560 —0.0110 —0.020 3 0.032 3 0.006 0

MKQR 0.003 4 —0.0052 —0.0004 —0.0036 —0.003 7 0.001 0 —0.0011

SEG —0.001 8 0.020 3 —0.080 3 0.011 9 —0.0351 0.051 3 0.026 4

ESL. IND 0.032 5 0.024 7 0.156 6 0.030 7 0.093 2 0.101 8 0.022 7

ESL. CHO 0.018 1 0.013 2 0.090 3 0.017 0 0.056 1 0.058 8 0.0115

ESL. AR1 0.029 2 0.019 9 0.148 7 0.026 5 0.084 5 0.089 7 0.019 9

. ESL. EXCH 0.022 1 0.016 4 0.123 2 0.019 5 0.068 8 0.070 4 0.014 7
sb OLS. AR1 0.057 2 0.043 1 0.293 5 0. 060 6 0.162 5 0.170 7 0.042 3
OLS. EXCH 0.086 7 0.083 4 0.411 6 0.088 4 0.271 4 0.252 4 0.066 1

MKQR 0.034 3 0.029 7 0.165 7 0.034 7 0.103 0 0.109 4 0.022 9

SEG 0.149 1 0.199 9 1.222 8 0.204 2 0.587 7 0.530 2 0.189 9

ESL. IND 0.001 1 0. 000 6 0.024 3 0.000 9 0.008 7 0.010 3 0. 000 5

ESL. CHO 0. 000 3 0.000 2 0.008 1 0.000 3 0.003 2 0.003 5 0.000 1

ESL. AR1 0. 000 8 0. 000 4 0.022 1 0. 000 7 0.007 1 0.008 0 0. 000 4

MSE ESL. EXCH 0. 000 5 0. 000 3 0.015 2 0. 000 4 0.004 7 0.005 0 0.000 2
OLS. AR1 0.003 3 0.001 9 0.085 3 0.003 7 0.026 9 0.029 0 0.001 8

OLS. EXCH 0.007 6 0.006 9 0.170 8 0.007 9 0.073 3 0.064 1 0.004 4

MKQR 0.001 2 0. 000 9 0.027 2 0.001 2 0.010 5 0.0119 0. 000 5

SEG 0.022 0 0.040 0 1.486 7 0.041 4 0.343 1 0.280 9 0.036 4

4.3 MERNEFEEERIEAOIIES

R ARSCER 3 T TR T R RO A E A IR S T, A FREEAYE R . R AN EOR 2 G 5
Gt eI, TSR L, KB — b, =b,=0,0.1,0.2,0.3; X TIEE 2 FEE 3, WE —b, =b,=0,0. 15,
0.3,0.45, HA Y R1%E b, flo, #5ET 00, NEEFTLRN. KE L =300, BEMHKF o =0.05. £41E
ISR B 58 R Y (Mean of T, fijic A Mean-T,) M2 p {6 (Power). RIFG I E X, Y
VWAL, Goit i T, NI T 0. Bilgh R 5 Be — 80 HE S BB ANFAER . 25 P T4 X
Ly S KT 0. 05, TR P ANV B 0R , RR IR DR N, IR T 1, S BRI AS SCRE S R R 3 A T A g
U ZER QG E T T

®4 K=2WEBREFAMEHUETHITET, HERRBINNNE

b, W1 W 2 1 3
0.00 —0.10 —0.20 —0.30 0.00 —0.15 —0.30 —0.45 0.00  —0.15 —0.30 —0.45
Mean-T, 0.128 3 0.224 8 0.3514 0.5487 0.4259 0.5987 0.9826 1.2809 0.2186 0.348 8 0.556 9 0.695 2
P 0.07 0. 33 0. 89 1. 00 0. 05 0. 10 0.52 0. 96 0. 05 0.22 0.73 0. 99
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