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Improved Principal Components Estimate
under Prior Information

Hu Qing Jun
(Department of Systems Engineering and Maths, NUDT, Changsha, 410073)

Abstract With regard to the linear model
Y= XC+ €E(6 = 0,Cov(€6 = 01

possessing the prior information: E(C) = 0,Cov(C,C) = o8, This article gives a best
method of selecting the principal components” numbers in the principal components esti—
mate and presents an improved principal components estimate. Theoretically, we prove
that the improved estimate is admissible amd that it is marked much letter than Least
Square Estimate and is better than the principal components estimate in a sense of “aver—
age” error of mean square. Simulation verifies the inference above.
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1 c ( C N (0, 10 1), € N (0, I))

LS c | tmec Tre LS c| tuec Tre
1 -3.28 (-1.690|- 2.002|- 1.723| 19 18.2 22.343 | 3.527 | 2.940
2 - 8.52(-9.253|- 8.933|- 9.092| 20 | - 272. |- 4.480|- 3.904 |- 2.856
3 - 3.40 [-4.974|- 4.856|- 4.959| 21 0.369 |- 5.187|- 8636|- 9.503

4 20.9 [ 17.485 | 17.071 | 14.849 | 22 | - 3.72 [- 6.430|- 6.497 |- 6. 642
5 - 11. 1 |~ 10.748F 10.905F 10.799| 23 6.19 3.940 | 4.308 | 4.428
6 - 22.4 - 22.361F 22.258F 22.247| 24 29.2 28.401 | 28. 641 | 28.474

7 | - 37.4 | 14771} 14.492] 0.339 | 25 | - 21.2 |- 21.093- 21.1051- 21.077

8 - 10.3 - 10.717F 10.510F 10.638 26 | — 5.10 | 0.649 |- 2929 |- 1.755
9 - 6.71 [-7.979| 8.455 | 11.121 | 27 | - 11.3 (- 8.150|- 1.072| 1.053
10 | = 7.43 |-4.757|- 4.522|- 4.385]| 28 | — 72.8 | 1.184 | 1.008 | 1.451

11 | - 43.3|-9.022(- 6.401 |- 5.285( 29 2.12 3.494 | 3.197 | 3.726
12 12.3 [ 13.392 | 12.955 | 13.286 | 30 7.62 7.587 | 7.828 | 7.975
13 66.0 | 14.264 | 16.839 | 18.834 | 31 | - 13.4 - 14.704- 12.412|- 12.90
14| 7.20 |- 1.227|- 2.192|- 2.649| 32 17.5 17.460 | 17.461 | 17. 461
15 976. [-4.784|- 1.845|- 1.798| 33 1. 80 1.587 | 1.222 | 0.836
16 6.70 |[-5.407|- 6.546|- 7.017| 34 8.98 9.046 | 8.976 | 8.966
17 10.2 9.699 [ 9.982 [ 9.823 [ 35 21.7 21.746 | 21. 737 | 21.737

18" | - 50.7 |- 18.115 14.308|- 6.907| 36 | — 4.67 |- 5.474|- 5.481|- 5.505

I 7= cll 2 1. 04x 106 744.7 | 1266.9
I z=cl 21 cll 2 190. 0.136 | 0.231
%< €/ Ci<2 25 31 28
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2 € (¢ N (0, @D, € N (0, ¢1)
Il - cl 2 Ly
I T-cn? N 2 G
C
@™ o CLs ’CMPC CPC s ZvMPC ’CP(‘ cLs ’CMPC CP(’ | C” 2
2%0.01 496. 0.858 | 0.874 135. 0.233 | 0.238 26 30 30 |3.678
2% 1| 9.1%x 105 | 2.041 | 2.054 |1.94x 105| 0.434 | 0.437 9 22 20 |4.703
2% 1.7]9.72x 106 | 2.112 | 2.137 |1.86x 106| 0.404 | 0.409 8 19 16 |5.230
2%7 3.102.27% 105 | 2.799 | 3.117 |[5.35% 10*| 0.660 | 0.735 7 15 12 [4.240
2%7 3.9|1.38x 107 | 3.943 | 4. 111 [2.15% 106| 0.611 | 0.637 2 15 13 |6.453
2%7 4.7]2.31x 107 | 1.839 | 2.248 |7.24x 106| 0.577 | 0.705 2 13 11 |3.189
2%7 5.6|1.56x 10%| 3.877 | 4.123 [2.73x 107| 0.680 | 0.723 4 10 11 |5.703
2%7 6.2(1.27x 10%| 2.428 | 2.555 [2.88x 107| 0.549 | 0.578 3 15 12 4.422
2%7 6.8|1.55% 108 | 2.405 | 2.303 [3.18x 107| 0.492 | 0.472 3 14 11 |4.883
2%7 6.8(1.09% 106| 2.199 | 2.272 |3.08x 105| 0.619 | 0.610 6 14 11 |3.551
1| 1. ]3.31x 106 [ 11.755 | 122022 |1.02x 105| 0.361 | 0.372 15 23 23 B2.288
;—07 6. |1.98x 106 | 151.01 | 133.32 [5.36x 103| 0.410 | 0.362 9 19 18 368.733
5. 5. [5.20x 108 | 263.26 | 283.55 |3.32x 105| 0.168 | 0.181 13 23 22 [1563.6
5. |10, |1.51x 10° | 243.99 | 357.57 |2.21x 10°| 0.358 | 0.525 13 20 16 p81.29
10. | 1. |1.04x 10° | 744.73 |1266.92| 190 0.136 | 0.231 25 31 28 5494.7

Massy, W. F. Principal Components Regression in Exploratory Statistical Research. J. Amer. Statist- Assoc ,

(1965) 60: 234 266

B

, 1987.

B

1987.

’

1995 (3):
( AL GRdt

36 44.

i )

113



