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Abstract

We compared the confidence intervals of estimators using various bootstrap methods for a Random Coeffi-
cient Autoregressive(RCA) model. We consider a Quasi score estimator and M-Quasi score estimator using
Huber, Tukey, Andrew and Hempel functions as bounded functions, that do not have required assumption
of distribution. A standard bootstrap method, percentile bootstrap method, studentized bootstrap method
and hybrid bootstrap method were proposed for the estimations, respectively. In a simulation study, we
compared the asymptotic confidence intervals of the Quasi score and M-Quasi score estimator with the
bootstrap confidence intervals using the four bootstrap methods when the underlying distribution of the
error term of the RCA model follows the normal distribution, the contaminated normal distribution and the

double exponential distribution, respectively.

Keywords: random coefficient autoregressive model, standard bootstrap method, percentile bootstrap

method, studentized bootstrap method, hybrid bootstrap method
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Table 5.1. Comparison of the simulated proportion that €; is standard normal distribution

Confidence level

Estimator Method 95% 90% 0%
Asymptotics 0.947 0.902 0.789

SB 0.946 0.907 0.800

Quasi score PB 0.934 0.872 0.772
STUD 0.940 0.884 0.775

HYB 0.954 0.896 0.800

Asymptotics 0.940 0.882 0.790

SB 0.947 0.899 0.801

Huber PB 0.960 0.904 0.801

STUD 0.952 0.897 0.794

HYB 0.955 0.905 0.813

Asymptotics 0.937 0.876 0.788

SB 0.946 0.903 0.796

Tukey PB 0.955 0.901 0.806

STUD 0.950 0.901 0.782

M-Quasi HYB 0.941 0.891 0.790
score Asymptotics 0.959 0.908 0.807
SB 0.953 0.894 0.787

Andrews PB 0.952 0.904 0.797

STUD 0.949 0.888 0.793

HYB 0.956 0.918 0.787

Asymptotics 0.951 0.901 0.801

SB 0.954 0.894 0.800

Hampel PB 0.949 0.903 0.800

STUD 0.946 0.893 0.793

HYB 0.955 0.910 0.781

SB = standard bootstrap method; PB = percentile bootstrap method; STUB = studentized bootstrap
method; HYB = hybrid bootstrap method.
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ol & &2 AN BF20E WH3Y) A3 RCA(L) ZIOIA B 0 =05, Z,9) 24
0l = 00322 7}%46}33&} FEWF o9 REE BEAFEE, OJSAFRE 291 LPARFRER
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Table 5.2. Comparison of the simulated proportion that e; is double exponential distribution

Confidence level

Estimator Method 95% 90% 0%
Asymptotics 0.890 0.819 0.701

SB 0.936 0.851 0.751

Quasi score PB 0.912 0.832 0.730
STUD 0.916 0.840 0.746

HYB 0.934 0.833 0.732

Asymptotics 0.940 0.882 0.790

SB 0.947 0.899 0.801

Huber PB 0.960 0.904 0.801

STUD 0.952 0.897 0.794

HYB 0.955 0.905 0.813

Asymptotics 0.937 0.876 0.788

SB 0.946 0.903 0.796

Tukey PB 0.955 0.901 0.806

STUD 0.950 0.901 0.782

M-Quasi HYB 0.941 0.891 0.790
score Asymptotics 0.959 0.908 0.807
SB 0.953 0.894 0.787

Andrews PB 0.952 0.904 0.797

STUD 0.949 0.888 0.793

HYB 0.956 0.918 0.787

Asymptotics 0.951 0.901 0.801

SB 0.954 0.894 0.800

Hampel PB 0.949 0.903 0.800

STUD 0.946 0.893 0.793

HYB 0.955 0.910 0.781

SB = standard bootstrap method; PB = percentile bootstrap method; STUB = studentized bootstrap
method; HYB = hybrid bootstrap method.
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Table 5.3. Comparison of the simulated proportion that e is contaminated normal distribution with 10% level
of contamination and 10 magnitude of contamination

Confidence level

Estimator Method 95% 90% 0%
Asymptotics 0.882 0.810 0.675

SB 0.922 0.820 0.742

Quasi score PB 0.914 0.832 0.780
STUD 0.927 0.806 0.762

HYB 0.904 0.826 0.773

Asymptotics 0.925 0.877 0.759

SB 0.921 0.823 0.714

Huber PB 0.932 0.812 0.712

STUD 0.944 0.864 0.739

HYB 0.920 0.832 0.723

Asymptotics 0.908 0.864 0.753

SB 0.926 0.855 0.764

Tukey PB 0.930 0.845 0.735

STUD 0.940 0.866 0.780

M-Quasi HYB 0.930 0.824 0.736
score Asymptotics 0.912 0.864 0.765
SB 0.942 0.860 0.757

Andrews PB 0.931 0.888 0.760

STUD 0.905 0.853 0.771

HYB 0.936 0.865 0.769

Asymptotics 0.919 0.859 0.755

SB 0.936 0.848 0.743

Hampel PB 0.921 0.855 0.721

STUD 0.931 0.892 0.763

HYB 0.932 0.878 0.776

SB = standard bootstrap method; PB = percentile bootstrap method; STUB = studentized bootstrap
method; HYB = hybrid bootstrap method.

AATFEEN B9 2AHQ wpguct Fasd PHo] o E840lY)
A = SBF STUDZE PB2 HYB Rt} 28303t

T e 7F OlFAFEEOAL 2
th. RCA(1) RHo|AE RrE
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