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Abstract

This paper employs the local maximum power test method to examine the randomness of the coef-
ficients in the RCAR(p) model. Firstly, based on the maximum likelihood estimation method, the
model parameters are estimated, and the local maximum power method is used to construct the
test statistic, whose limiting properties are then proven. Secondly, in the random simulation stage,
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for second-order, third-order, and fourth-order RCAR models, simulation analysis is conducted
from both the dimensions of test level and test power. The simulation results further verify the ef-
fectiveness and robustness of the proposed test method. Finally, this test method is applied to em-
pirical analysis of Italian economic data.
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B, WFEAPL), BB H o, =0.1,03, a,=0.1503,0450.6, HHEPHFIBPLEREL | Py
iy R, SHFEAEP2), BB e, =03,04,05, a,=0.1,02, a,=0.1,02,0.3,0.4, HRP2)HIHILILE
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Table 1. Empirical sizes for Model (P1)
F* 1. REPHERKKF

ZH DR FEAHE
(a,0) 100 300 500 700 1000 5000
LMP 0.308 0.183 0.169 0.164 0.140 0.115
(0.1,0.15)
EL 0.101 0.122 0.109 0.110 0.121 0.150
LMP 0.309 0.183 0.163 0.157 0.137 0.116
(0.1,0.3)
EL 0.105 0.112 0.113 0.110 0.128 0.153
LMP 0.308 0.199 0.152 0.175 0.117 0.127
(0.1, 0.45)
EL 0.074 0.086 0.116 0.122 0.123 0.126
LMP 0.307 0.210 0.161 0.155 0.114 0.115
(0.1, 0.6)
EL 0.101 0.103 0.123 0.115 0.145 0.151
Table 2. Empirical sizes for Model (P2)
2. REUP2)KIGKF
ZH FEA R
(ay,05,,) 100 300 500 700 1000 5000
(0.3,0.2,0.2) 0.334 0.239 0.214 0.179 0.155 0.112
(0.3,0.2,0.3) 0.362 0.252 0.199 0.184 0.157 0.108
0.3,0.2,0.4) 0.340 0.249 0.182 0.169 0.149 0.100
(0.4,0.1,0.1) 0.378 0.257 0.197 0.182 0.160 0.115
(0.4,0.1,0.2) 0.354 0.246 0.205 0.168 0.147 0.121
(0.4,0.1,0.3) 0.356 0.277 0.194 0.181 0.148 0.125
(0.5,0.1,0.1) 0.356 0.248 0.194 0.170 0.144 0.124
(0.5,0.1,0.2) 0.359 0.246 0.198 0.179 0.136 0.122
(0.5,0.1,0.3) 0.341 0.235 0.194 0.168 0.142 0.120
Table 3. Empirical sizes for Model (P3)
= 3. HE(P3)HKIEKF
ZH FEAHE
(a,05,05,0,) 100 300 500 700 1000 5000
£=08
(0.3,0.1,0.1,0.1) 0.367 0.253 0.197 0.183 0.152 0.118
(0.4,0.1,0.1,0.1) 0.359 0.275 0.223 0.179 0.145 0.121
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(0.5,0.1,0.1, 0.1) 0.354 0.234 0.195 0.172 0.147 0.119
(0.6,0.1,0.1, 0.1) 0.345 0.219 0.198 0.183 0.149 0.102
(0.3,0.1,0.1,0.2) 0.347 0.262 0.215 0.197 0.150 0.137
(0.3,0.1,0.1,0.3) 0.369 0.220 0.197 0.180 0.144 0.112
(0.3,0.1,0.2,0.2) 0.360 0.233 0.204 0.183 0.165 0.122
(0.3,0.1,0.2,0.3) 0.345 0.254 0.197 0.170 0.152 0.108
£=09
(0.3,0.1,0.1,0.1) 0.393 0.262 0.209 0.175 0.160 0.115
(0.4,0.1,0.1, 0.1) 0.343 0.238 0.216 0.168 0.137 0.112
(0.5,0.1,0.1, 0.1) 0.375 0.229 0.194 0.172 0.148 0.114
(0.6,0.1,0.1, 0.1) 0.346 0.234 0.189 0.173 0.145 0.106
(0.3,0.1,0.1,0.2) 0.332 0.234 0.202 0.174 0.152 0.102
(0.3,0.1,0.1, 0.3) 0.345 0.256 0.203 0.174 0.149 0.126
(03,0.1,0.2,0.2) 0.367 0.254 0.202 0.167 0.150 0.113
(0.3,0.1,0.2,0.3) 0.345 0.225 0.195 0.175 0.131 0.118

M1 BIBAIEE R el DUE Y, SRR EBUNS (B0 1004 300), P57 32 A 56 7K~ A7 72 50K D
7, AHBEEFEARR G R, LMP KK ZHEAIC, JH&T 0.1, HFEAREDN 5000 I, X TANEZ4
TS BLI, LMP &SR8 0.1, 1 EL JVEBEFEARKZHHE R, WIRACHZEE /N, BT 0.1 [
FERR, 1 LMP IR RAAE— B2z W& 2, £ 3IFILEE, LB ERE 3 e 4 B,
BEEREARRMIZHIE A, LMP KL/ FZE-T 0.1, KA IFE5E, TibiRZTARMIES 2 Aiid
SEIRA IR A0 G TERE, T AR S EORA B R AR 2, LMP 3280 BoAA B ke ie 25 4L . 1w 5,
A& REA R AW, Aot at SRR EEIT 0.1, X U0 e iR i K T 30k A — e AR fe i, 7EAS
5K R T A AR I 1 R I -

3.2. M TH

ERIGTRETH, 4 BB T BRSO = = DO =MIE T RIS R, ST BB sl AR,
[FIFEILEHE T il e KD ROE NG BALIRAG T, L T 2 & BRSO B R 48 S B R 2, R A4
(7 B1R R i = A 2 .

1) X, =aX,_ +a,X,_,+Z,Z ~N(0,1)

(82) X, =, X, +a, X, s+a,X, ,+Z,Z ~N(0,)

(S3) X, =a X, +a, X, , o, X, s +a, X,  +2Z,7, ~ & LS

RN [FURE (B 5 % 22 TUIR M IE 45 23 A AR A IE A A0 AT PRI L, 4R 22 TR M IE 2404 N (0,02 ) 1
Aol =1; MREMRMNREE TR, BHN(E,0,0,)=(08,1,3),(09,1,3) . &4, XTFHASI),
B o R EEHER (o) RSN (a,,b, ) 1 TUIE S BN S 7 4, BA0LE RAER 4 s
ty HR, WEEA(S2), R RT a,, 0y, 0, JARFETECIERS REWG Y, BIGERAER 5 et S5
BRL(S3) 1 2 BUPUE AL A5 R EL 6 hag .
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Table 4. Empirical powers for Model (S1)
4. HR(SHRITH

S Wi FEA &
o, (ay,b,) 100 300 500 700 1000 5000
LMP 0.332 0.281 0.279 0.315 0.379 0.943
0.40 0.5,1.5)
EL 0.171 0.335 0.400 0.531 0.646 0.989
LMP 0.343 0.271 0.300 0.258 0.388 0.975
0.45 (0.5, 1.5)
EL 0.153 0.336 0.452 0.538 0.633 0.990
LMP 0.327 0.250 0.271 0.320 0.385 0.989
0.50 (0.5, 1.5)
EL 0.168 0.314 0.402 0.537 0.650 0.991
LMP 0.311 0.272 0.306 0.313 0.379 1.000
0.55 (0.5, 1.5)
EL 0.165 0.333 0.474 0.520 0.622 1.000
LMP 0.294 0.245 0.282 0.300 0.349 1.000
0.60 (0.5, 1.5)
EL 0.167 0.325 0.416 0.522 0.627 1.000
Table 5. Empirical powers for Model (S2)
5. RSN THEL
(1.0.,,) (m0,,) 100 300 500 700 1000 5000
a, ~N(0.1,0.4)
(0.1, 0.3) 0.423 0.702 0.882 0.948 0.985 0.996
(0.1, 0.36) 0.460 0.746 0.914 0.963 0.980 1.000
(0.1,0.3)
(0.1,0.4) 0.496 0.779 0.920 0.971 0.983 1.000
(0.1, 0.46) 0.519 0.818 0.922 0.959 0.984 1.000
(0.1, 0.3) 0.494 0.829 0.937 0.964 0.987 1.000
(0.1, 0.36) 0.534 0.835 0.927 0.943 0.986 1.000
(0.1, 0.46)
(0.1, 0.4) 0.538 0.840 0.935 0.944 0.964 1.000
(0.1, 0.46) 0.570 0.849 0.945 0.952 0.966 1.000
Table 6. Empirical powers for Model (S3)
= 6. HHBR(SHEINTHEL
ZH FEA
(a3,by) (ay.b,) 100 300 500 700 1000 5000
o, ~N(0.1,0.3), a, ~ N(0.1,0.4),£=0.8
0.5,2) 0.5,2) 0.454 0.700 0.869 0.937 0.966 0.994
0.5,2) (0.5,2.5) 0.443 0.691 0.834 0.918 0.962 1.000
0.5,2) 0.5,3) 0.441 0.705 0.860 0.916 0.976 1.000
0.5,3) 0.5,2) 0.430 0.689 0.861 0.925 0.971 1.000
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Xiidt, EEF)
(0.5,3) (0.5,2.5) 0.442 0.664 0.827 0.926 0.970 0.999
(0.5,3) (0.5,3) 0.469 0.658 0.825 0.914 0.968 0.999
a,~N(0.1,0.3), @, ~ N(0.1,0.4),£ =09
(0.5,2) (0.5,2) 0.461 0.725 0.869 0.939 0.959 1.000
(0.5,2) (0.5,2.5) 0.464 0.702 0.841 0.935 0.975 1.000
(0.5,2) (0.5,3) 0.456 0.711 0.855 0.928 0.979 1.000
(0.5,3) (0.5,2) 0.441 0.676 0.830 0.904 0.968 1.000
(0.5,3) (0.5,2.5) 0.435 0.674 0.840 0.912 0.966 1.000
(0.5,3) (0.5,3) 0.445 0.672 0.838 0.917 0.977 1.000

N ARIBEE RATULE H, R o, | FER, —HRRDBEE o BUEMIE KGR, BEE R
AR B HTE R, R ThAB SBEER N, JFIET 15 AR 5 PSS Rl AR B, MR o) 7%
AR, LMP K98 DR {or, | (77 ZERG KT R s A 6 il {3 i, 5 —Br. = iiinlas REAL, LMP
R Dh 5 R BT Z I KT, EREAR R0 K, K50 Dh ARG T 1, IO R
PR RN (141 100 51 300), FAERIR S Dh AWK BEEFEAS RGO, XA E KR g
DR B E T, ARy 5000 I, P RIS DR HEE 15 BENL AR BT 280K, LMP K56 A 56
A 1 IR EGR, XA R SRR 8 AN, ERBUHFEEL T, RIRZED
J7 ZE IR AT AU R R -

ik, MR a, | AEBEIRAIES AT A IS AN, TR R ZETURAIES A7 80 IR B
AT, Rl R R ROER BA B DR X TR K, AENSHEARREA R,
Ja Bl i K R8s (AL 56 Th 8 2 B FEAS B AN T I GBI G 1. B A3 BB N A BRI R
TELE BB o MRADSE SRR R A B K T2 — AR S (KA 36 v B 5 [ R 2R v (1) SR B ML (K i

4. S5

TEATTH, X 1991 45 6 H 2 2013 4F 9 H 2 KR B 78 55 AT B S B1(GFCF) I 2= FE 24 LU K R EAT
i, S 90 MIIME, For A {y, )" s W 1) BRI R T OB R X, =y, - E(),)
PO SER A BRI, WEO)FTR, IXEE X, RO A E A A RN, [, 72 2,
3 T X, BIREAS ACF R PACF [, MARf5H X, A2k B TR0 =B i 8 L 2

(a)

Data Value
-6 0 4
LIl

Time

(b)

Data Value
-6 0 4
[

T T T T T
0 20 40 60 80

Time

Figure 1. (a) Observation data sampling path diagram of Y, ; (b) Real data sample path diagram of X,
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Figure 4. The normal QQ diagram of X,
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