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Test of parameter change point in RCA( 1) model based on LSCUSUM
method
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(1. School of Mathematics and Statistics, Qinghai Normal University, Xining 810008, Qinghai, China; 2. The State Key Labora-
tory of Tibetan Intelligent Information Processing and Application Jointly Built by Qinghai Normal University, Xining 810008,
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Abstract; The parameter change point problem of the first-order random coefficient autoregressive (RCA (1)) model is studied,
and a location and scale based cumulative sum (LSCUSUM) test statistic is proposed to test the parameter change points. Under the
null hypothesis of no change points, the convergence of the LSCUSUM statistic to the upper bound of the Brownian bridge is
derived. Consistency of the method is established under the alternative hypothesis. Numerical simulation results demonstrate that the
introduced LSCUSUM method effectively controls the empirical level. Furthermore, compared to existing methods for testing
parameter change points in RCA( 1) models, the proposed approach exhibits an enhanced empirical power. Finally, the method is
applied to analyze daily closing data of Dongjing electronics stock, and detect the change points within the dataset.
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Table 2 Empirical power of A, changes from 0 to 1/2 at k" =[ né]

e e 7,

" £=0.2 £=0.5 £=0.8 £=0.2 £=0.5 £=0.8 £=0.2 £=0.5 £=0.8
200 0.336 0.411 0.310 0.333 0.407 0.304 0.108 0.324 0.231
400 0.290 0.522 0.401 0.279 0.504 0.280 0.226 0.396 0.283
800 0.339 0.683 0.411 0.347 0.635 0.360 0.292 0.511 0.299

3 OA Ak =[ng]Abih 0B 1 B 2 E
Table 3 Empirical power of A, changes from 0 to 1 at k" =[ nf]

(e ( T,

" £=0.2 £=0.5 £=0.8 £=0.2 £=0.5 £=0.8 £=0.2 £=0.5 £=0.8
200 0.552 0.944 0.803 0.526 0.932 0.774 0.453 0.771 0.521
400 0.826 1 0.987 0.777 1 0.976 0.641 0.845 0.680
800 0.978 1 1 0.955 1 0.999 0.887 1 0.821

K4 A AL =[ng] bk 0 2R 2 IG5 H
Table 4 Empirical power of A, changes from 0 to 2 at k™ =[n¢]

7 e 7,

" £=0.2 £=0.5 £=0.8 £=0.2 £=0.5 £=0.8 £=0.2 £=0.5 £=0.8
200 0.780 1 1 0.754 1 1 0.560 0.881 0.781
400 0.993 1 1 0.991 1 1 0.687 0.964 0.850
800 1 1 1 1 1 1 0.976 1 1
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SCRHMGEH R ZEFANT T, Gt it g3, YA R R E] 400 B, iX 3 Mgt i A B m &
I8 A SR B GEHHE A R W BAEATAT I 0 R8RS 1, Set 7257 A 7" FUZU A0 L (& A
BRZETHVER T LIAG 1S | PR AR SR 36 75 148 T, SR

%5 o'=1.0"=0.1 FHZRKF(KEKTF0.1)

Table 5 Empirical size of 0’=1 and w’=1 (nominal level 0.1)

=0 ¢=0.3
n fbs * i—v'l,nax * T, 7&:3 * f—v’;nax * T,
200 0.139 0.119 0.108 0.144 0.113 0.150
400 0.096 0.102 0.102 0.118 0.098 0.098

800 0.114 0.116 0.118 0.112 0.103 0.118
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Table 6 Empirical power of ®” changes from 0.1 to 0.5 and o> =1 remains the same

n=200 n=400 n=_800
¢ Yﬁ”Ls * f—v’;nax * T, fan * iw:]ax * T, ﬂ_s * ,f:mx * T,
0—0.3 0.757 0.738 0.676 0.937 0.931 0.926 0.999 0.998 0.994
0—0.5 0.876 0.854 0.762 0.993 0.992 0.992 1 1 1
0.3—0.5 0.778 0.765 0.688 0.960 0.965 0.870 1 1 1
K7 o 0.1-0.5.0° 152 TG
Table 7 Empirical power of w” changes from 0.1 to 0.5 and ¢ changes from 1 to 2
n=200 n=400 n=800
¢ T;s * iwr\"nax * T” 7 :s * T:mx * Tn 7 7175 * fv’\;nax * Tn
0—0.3 0.759 0.739 0.990 1 1 0.809 1 1 1
0—0.5 0.875 0.854 0.998 1 1 0.936 1 1 0.908
0.3—0.5 0.780 0.770 0.972 1 1 0.998 1 1 0.998
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Fig.1 Daily closing price of East Crystal Electronics Stock
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