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Flow chart showing algorithm by Neyer D-optimal senstivity test
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Table 1 Effect of o, on the parameter estimation of the two distributions
distribution 7 guess
0.1 0.2 0.4 0.6 1 1.4 1.6 2 4
() N(5,1) 5.0044 5.0009 5.0067 5.0036 4.997 5.0041 5.0083 5.0046 5.091
N(10,1) 9.999 9.9984 10 9.9877 10.002 10. 005 10. 008 10.007 9.998
__ N(5,1) 0.2622 0.2673 0.2752 0.2820 0.2868 0.2922 0.2905 0.2943 0.3186
MSE(p) N(10,1) 0.2694 0.2717 0.2720 0.2854 0.2846 0.2913 0.2943 0.2974 0.3175
E(3) N(5,1) 0.7943 0.8359 0.8635 0.8755 0.8745 0.8672 0.8638 0.8521 0.8555
N(10,1) 0.8099 0.8398 0.8603 0.8675 0.8814 0.8728 0.8800 0.8731 0.8578
. N(5,1) 0.4345 0.3964 0.3619 0.3437 0.3313 0.3355 0.3368 0.3426 0.3603
MSE(a) N(10,1) 0.4269 0.3872 0.3572 0.3454 0.3324 0.3324 0.3353 0.342 0.3588
K2 BHAEXNFEMIGETSHETERHZE
Table 2 Effect of the sample size on the parameter estimation of the two distributions
n b(/},) /m E(o) \/m n E(,&,) /m E(o) /m distribution
5.0035 0.4019 0.7870 0.4559 5.0051 0.2479 0.90567 0.2771 N(5,1)
" 10.007 0.4122 0.7929 0.4674 40 10. 002 0.2440 0.91703 0.2739 N(10,1)
5.0041 0.3481 0.8214 0.4163 5.0151 0.2337 0.9156 0.2590 N(5,1)
20 10.004 0.3503 0.8204 0.4190 45 10.006 0.2371 0.92819 0.2575 N(10,1)
5.0057 0.3120 0.8498 0.3697 5.0047 0.224 0.93635 0.2374 N(5,1)
» 10.014 0.3134 0.8579 0.3689 >0 9.9989 0.220 0.92892 0.2394 N(10,1)
4.997 0.2868 0.8744 0.3312 5.0022 0.2154 0.9403 0.2191 N(5,1)
30 9.9969 0.2866 0.8838 0.3283 » 10. 004 0.2078 0.94326 0.2292 N(10,1)
5.0213 0.2674 0.9073 0.3174 5.0029 0.2061 0.94671 0.2124 N(5,1)
» 10. 003 0.2643 0. 89943 0.30568 60 10. 006 0.2008 0.94941 0.2165 N(10,1)
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Table 3 Effect of the initial guesses of the mean on the parameter estimation

Fomin sMmay E(n) VMSE(L) E(o) VMSE(&) TBTR (@) TBTR (o) TNLE TNLE2
2,5 5.0073 0.28191 0.87572 0.32983 2534 1623 52 0
4,6 5.0036 0.2857 0.86875 0.32916 2548 1592 14 0
1,9 5.0059 0.27793 0.88748 0.33115 2531 1589 31 0
8,12 5.0149 0.29961 0.85116 0.35598 2610 1570 15 5

6,10 5.018 0.27617 0.84203 0.33898 2653 1449 98 772
10,20 5.072 0.30398 0.85302 0.35535 3015 1506 39 5030
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Table 4 Effect of the sample size on the parameter estimation

n E(f) JMSE(R) E(&) VMSE(&) TBTR(ji) TBTR( &) TF
15 5.064 0.59325 0.3743 0.74962 2629 365 1096
16 5.0353 0.50909 0.42232 0.72032 2630 554 476
18 5.0231 0. 43406 0.47457 0. 66901 2511 585 228
20 5.0184 0.39918 0.54054 0.6309 2589 773 50
25 5.0094 0.32443 0. 66409 0.53557 2572 1071 2
30 5.0064 0.3001 0.76125 0.45319 2551 1300 0
35 4.9976 0.2695 0.80786 0.39436 2458 1412 0
40 5.0083 0.25174 0. 84562 0.35261 2589 1525 0
45 5.0011 0.23578 0.87956 0.31163 2527 1654 0
50 5.0001 0.22442 0.90186 0.28814 2498 1758 0
55 4.9967 0.21030 0.90752 0.26229 2471 1766 0
60 5.0029 0.20495 0.92507 0.24541 2506 1830 0
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Table 5 Effect of o on the parameter estimation

guess

7 guess E(p) VMSE () E(&) JMSE(6)  TBTR() TBTR( ) TNLE TNLE2
0.1 5.0084 0.27656 0.82502 0.42506 2506 1464 3 0
0.2 5.017 0.27497 0.83931 0.3741 2533 1491 0 0
0.5 5.0042 0.27932 0. 88654 0.34054 2536 1653 8 0
0.8 5.0019 0.28248 0.87321 0.33207 2515 1633 19 0

1 5.0073 0.28191 0.87572 0.32983 2534 1622 53 0
1.2 5.0088 0.2807 0.85988 0.33615 2583 1554 23 0
1.4 5.0052 0.29158 0.8727 0.33533 2506 1667 31 0
1.6 5.0105 0.28581 0.88122 0.3301 2576 1675 12 0
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Simulation of Neyer D-Optimal Senstivity Test

ZHOU Li-dong', WEN Yu-quan', WANG Pei-lan' , WANG Jun-bo

(1.

State Key Laboratory of Explosion Science and Technology, Beijing Institute of Technology, Beijing 100081, China;

2. No. 63961, PLA, Beijing 100012, China)

Abstract:In order to study the characteristics and the influence factors of the parameter estimation of Neyer D-optimal sensitivity

test, the effects of the initial guesses of parameters and the sample size on the precision of parameter estimation were studied by

computer simulation. Results show that the mean estimation is unbiased; about one-third of the standard deviation estimation is

smaller and two-thirds of the standard deviation estimation is bigger; the initial guesses of the parameters have a little effect on the

precision of parametric estimation; a better mean estimation can be obtained if sample size is more than 18.

Key words:system engineering; Neyer D-optimal method; sensitivity test; computer simulation
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