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Abstract

We can achieve the principle of parsimony and efficiency if homogeneity for panel time series model is
satisfied. We suggest a Rao test statistic and a Wald test statistic for the test of homogeneity for panel
AR(1) and derived the limit distribution. We performed a simulation to examine statistics with the same chi-
square distribution when number of the individual is small and in common with large. We also simulated to
compare the empirical power of the statistics in a small panel. In application, we fit panel AR(1) model using
regional monthly economical active population data and test homogeneity for panel AR(1). It is satisfied
homogeneity, so it could be fitted AR(1) using the sample mean at the time point. We also compare the
power of prediction between each individual and pooled model.

Keywords: panel first order autoregressive model, test of homogeneity, Rao test statistic, Wald test statistic,

regional economical active population data
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Table 4.1. Frequency of empirical distribution (m = 5) (%)

Mid Point x2(4) $=01 $=05
Rao Wald Rao Wald
0.5 9.0 8.7 8.8 9.2 10.0
1.5 174 20.8 21.3 19.5 19.4
2.5 17.8 17.9 18.4 17.3 17.3
3.5 15.2 14.8 14.1 15.0 15.0
4.5 11.9 10.6 10.8 11.4 12.3
5.5 8.8 7.4 7.6 9.1 7.8
6.5 6.3 6.2 6.6 6.8 4.8
7.5 4.4 4.6 4.0 3.3 4.5
8.5 3.0 2.9 2.6 2.7 2.9
9.5 2.1 1.7 1.7 2.0 1.8
10.5 1.4 1.8 1.8 1.3 1.9
11.5 0.9 0.9 0.7 0.7 1.0
1.7 1.7 1.6 1.7 1.3
FHA 100 100 100 100 100
-1 10 --- 0
-1 01 --- 0

Basawa 5 (1984)2 N — oo Wl By (¢) — B(¢)22 &2 +33tiy 3hd 524 A4 Wald
SAFE AF2RA oA Wy = xP(m — 1,78} 2o n5A FeAgREz 22 $y3te 2
S =989tk o71A B(¢)= v|EE, A< Z3 Fisher information 3 & o)1
sT{DB 1 (¢)DT} ol ut TAA AAL AT AT Sl E 0 o] Hol A= Wald SAZFE 7t
JAFEEE W= A Hrh

% Basawa 5 (1984) AAQ 2304 534 4749 LR SA, Rao SAF, Wald FAFo] &
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Qof| A ATt 3714 AA BAF F F2 Ho| AMEEE Wald A% Rao SAF] sde] 7 &

] EZE FIeeA dothgith BAMIIA RE o]43le] AR(1)S W2
g AR(1)E W2+ doldHE st ofw] side] A7t 242 570, 1071,
AL A% Rao 5AFT Wald SA o] 247 *EEZ2 ZH3H=A dolR et
Table 4.1 s g} 7} 5700]a1 sid 14+ A28 Al ¢;7F 242F 0.1, 0.591 s AR(1) 23S o
2& ¢4 E Rao AT Wald SAFS 73 & o]F 1,000 WHEsto] o) 253 vl st dite
t}. Table 4.12] 272 B 5de] £71 5702 A$ ¢; = 0.1,0.591 A% Rao 74127} Wald SAZF
T 9o, Figure 4.13} Figure 420 & F EA39] 3]~
o)

2 PHOR Table 4.2% A9 471 1070012 AY 1 AALA A% 6,7 247 0.1, 0.5 39
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Figure 4.1. Histogram of two statistics (m =5, ¢ = 0.1).
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Figure 4.2. Histogram of two statistics (m =5, ¢ = 0.5).

Table 4.2. Frequency of empirical distribution (m = 10) (%)

. . ¢=0.1 ¢ =0.5
Mid Point X*(9) Rao Wald Rao Wald
1 0.9 0.8 0.8 1.2 1.0
3 8.0 10.4 10.3 9.3 8.3
5 17.1 17.1 16.7 17.3 17.1
7 20.6 18.8 18.8 20.5 17.4
9 18.4 19.7 20.6 14.7 17.6
11 13.7 13.3 13.3 15.7 13.4
13 9.1 8.2 8.1 10.0 9.5
15 5.5 5.7 4.4 5.4 7.7
17 3.2 2.6 3.1 3.5 3.6
19 1.7 1.7 1.8 1.5 2.5
21 0.9 1.0 1.1 0.7 1.0
23 0.5 0.4 0.8 0.1 0.2
0.4 0.3 0.2 0.1 0.7
SHA| 100 100 100 100 100
AR(1)

¥& W2+ 2 Rao FAFI Wald TAFS 73 £ o] & 1,000 W&k {2 &-E3}
e4.29] A7E B 39| 71 10701 ¢ = 0.1,0.591 F-¢ 9 A Rao SAZ
2F X299 fo&3E FA3HS 2913 & glth. Figure 4.3 Figure 4.45 Holw
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Figure 4.3. Histogram of two statistics (m = 10, ¢ = 0.1).
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Table 4.3. Empirical power of Rao statistics (%)

Rao ¢2
0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
0.1 3.8 9.4 28.9 58.0 87.8 97.5 99.9 100.0 100.0
0.2 9.2 9.4 20.7 49.9 79.0 95.2 99.5 100.0 100.0
0.3 29.2 23.6 28.0 52.6 76.7 94.3 99.2 100.0 100.0
0.4 59.3 49.7 49.8 57.2 75.9 93.1 98.9 100.0 100.0
b3 0.5 87.0 79.1 74.9 75.7 86.3 93.5 99.1 99.8 100.0
0.6 97.9 95.7 93.8 91.6 95.1 97.8 99.2 99.9 100.0
0.7 100.0 99.5 99.2 98.9 98.6 99.7 100.0 100.0 100.0
0.8 100.0 100.0 99.8 99.9 99.9 99.9 100.0 100.0 100.0

0.9 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

Table 4.4. Empirical power of Wald statistics (%)

Wald ¢2
0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
0.1 3.4 8.9 26.4 55.6 85.9 97.0 99.8 1000 100.0
0.2 8.5 8.4 18.3 45.3 75.3 93.6 99.4 99.9  100.0
0.3 26.8 20.8 25.5 48.6 71.9 92.4 98.8  100.0  100.0
0.4 54.9 45.2 45.5 54.6 73.3 92.3 98.7  100.0  100.0
b3 05 84.5 75.9 70.8 73.1 84.6 92.7 98.5 99.8  100.0
0.6 96.9 94.3 91.7 90.5 93.7 97.2 99.0 99.9  100.0
0.7 99.9 99.5 98.9 98.0 98.3 99.6 99.9 99.9  100.0
0.8  100.0 99.9 99.7 99.9 99.9 99.9 99.8  100.0  100.0

0.9 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
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Table 5.1. MLE of ¢;
A4 TAEE Az BAEE B AFE AEA
ol 0.7787 0.8099 0 0.8088 0.7335 0.623

MLE = maximum likelihood estimators.

Table 5.2. Comparison of MSPE

AAG E A5 B AE
MSPE 3.772959 2.085439
MSPE = mean square predicted error.
w88 ner),
=¢Yio1+e, er~WN(0,0%), (5.3)

_ 1 5 .
:Xt:gZXt(]), t=1,2,...,144.
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