©
2018 2023

New test procedures under multivariate elliptical population and its application
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Conventional methods for testing elliptical symmetry have been based on
asymptotic normality. In this resarch, we consider a test statistic for elliptical symmetry that has
an exact distribution, and derive the exact distribution of which distribution is a uniform
distribution on the Stiefle manifold. We also try to construct a procedure based on the test
statistics we obtain, and we present them at domestic and international conferences, in addtion, the
result is published as a paper in an academic journal.
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Table 1. Upper tail percentage points for p=3, N =5
Q@ ‘ m \ Statistic ‘ Rayleigh V\/273 Va Vs Vi

0.10 5 18.36  12.58 4.66 4.25 4.27
10 18.49 1274 4.77 433 4.38
0.05 5 20.66  13.15 5.33 4.87 4.89
10 20.95 13.21 548 5.02 5.05
0.01 5 25.38 14.60 6.84 6.01 6.04
10 26.10 1424 7.02 6.36 6.37

Table 2. Monte Carlo type I error rates and empirical powers (p =3, N = 5,m = 10)
@ ‘ Statistic ‘ Normal t Kotz ‘ Exp. 1 Exp. 2 X2 Skew Normal

Rayleigh | 0.100  0.101 0.100 | 0.100 0.100  0.098 0.100
Vm 0.101  0.101 0.101 | 0.161 0.130  0.228 0.101

0.10 Va 0.101  0.100 0.099 | 0.101 0.102  0.102 0.100
Vs 0.100  0.100 0.099 | 0.226 0.159  0.351 0.099

Vi 0.101  0.101 0.100 | 0.108 0.106  0.137 0.098

Rayleigh | 0.050  0.050 0.049 | 0.050 0.049  0.048 0.049
V@ 0.050  0.050 0.050 | 0.089 0.069  0.138 0.050

0.05 Va 0.051  0.049 0.050 | 0.050 0.052  0.050 0.050
Vs 0.049  0.050 0.049 | 0.137 0.088  0.241 0.050

Vi 0.050  0.050 0.050 | 0.056 0.054 0.074 0.049

Rayleigh | 0.009  0.009 0.010 | 0.009 0.010  0.009 0.009
V\Z% 0.010  0.010 0.010 | 0.023 0.016  0.044 0.010

0.01 Vs 0.010  0.010 0.009 | 0.010 0.010  0.011 0.010
Vs 0.010  0.009 0.010 | 0.042 0.022  0.094 0.009

Vi 0.009 0.010 0.010 | 0.011 0.011  0.018 0.009




Table 3. Iris (Setosa) data for p=4,m =5, N =10

Statistic | Rayleigh | r | V. Nos Vs V3 Vi
1 7.08 —4.11 3.51 4.17

2 7.00 —-3.40 3.61 2.83

o\ Values | 20.09 | 5| 2oy 403 326 417
4 7.22 —4.14 0.16 4.05

0.10 46.98 7.36 —3.33 4.07 6.72
0.05 50.61 747 =299 451 7.16
0.01 57.86 7.72 —2.23 526 7.94
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