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Table 1 Initial optimization test parameters

for the three kinds of sensitivity tests

s S initial optimization
sensitivity test initial parameter
test parameter

first test level x ;

up and down . Xy =M
step size d;
method . d=0o
sample size N;
lower stress limit x; ;
. o x, =p —4o
Langlie method upper stress limit x; ;
g Xy =p +4o

sample size N;

lower bound for the mean x; ;
X, = —4o

. . L
D-optimality-based ~ upper bound for the mean xy; ; vy =p +do
- v=
method guess of the standard deviation o, ;

. . ° T guess =0
sample size N;

Note: p is mean, ¢ is standard deviation.
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Table 2 Initial test parameters of three kinds of

sensitivity tests for simulation

initial estimate up and down method Langlie method ~D-optimality-based method

Moguess =[0.9,1.1]u X0 = Mguess Xy Mogyess =40 =u +4U_gum
o =[0.8,1.2]c d =0 Xy = Mg 40 Y e e
e = | } g 0T f B e = [0.8,1.2]0
T, Mg — 40 guess

Baess = [05,15]0 %) = By 00 = Bgiess ~ 40 guess ] ;u +4a'g\
o =1[0.18]c d =0, A=guny +4o. U = Mguess guess

guess [ J guess U Mguess guess T = [0.1.8]c
T = Rguess 40 guess

e = (L9110 X = By ¥ = flgens — 40 s ; +ao
_ _ _ U = Mguess guess

Oy = (01810 d =gy 0 = e o U

Note: u is mean, ¢ is standard deviation.
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Fig. 1 Efficiency in determining the mean (a)

and standard deviation (b) for the first type
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Table 3 The numbers of failed data

processing for the first type

up and down method

Langlie method D-optimality-based method

sample

size mean star?dérd mean star?da}rd mean star.lda'lrd
deviation deviation deviation

16 0 724 0 402 0 134

20 0 171 0 94 0 19

26 0 133 0 6 0 0

30 0 94 0 1 0 0

36 0 40 0 0 0 0

40 0 36 0 0 0 0

46 0 13 0 0 0 0

50 0 10 0 0 0
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Table 4 The numbers of failed data

processing for the second type

up and down method

Langlie method D-optimality-based method

sample
. standard standard standard
size mean > mean . mean .
deviation deviation deviation
16 39 5608 288 933 0 2476
20 17 4620 265 439 0 745
26 4 4939 238 295 0 98
30 3 4739 232 248 0 11
36 0 4718 214 223 0 1
40 0 4653 202 212 0 0
46 0 4659 197 199 0
50 0 4590 192 195 0
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Fig.2 Efficiency in determining the mean (a)

and standard deviation (b) for the second type
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Table 5 The numbers of failed data
processing for the third type

up and down method

Langlie method D-optimality-based method
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Estimation and Its Applicability of D-Optimality-Based

Sensitivity Test under Different Prior Information

FU Dong-xiao, ZHANG Rui, LI Fang, XIE Gao-di, XU Feng-yi

( Shaanxi Applied Physics-Chemistry Research Institute,
National Defence Key Laboratory for Safety and Reliability of Pyrotechnical, Xi'an 710061, China)

Abstract; The effects of different prior (known) information on the estimation precision of mean and standard deviation value from

D-optimality-based sensitivity test method were studied by Monte Carlo simulation, and the results were compared with that from the

other two sensitivity test methods( up-and-down method and Langlie method). The results show that the primary test parameter has

less effect on the estimation precision from D-optimality than that from the other two methods. More accurate mean values can be ob-

tained when enough prior information is available, while better standard deviations can be obtained from D-optimality method. In the

case of deficient prior information, the value mean is more precise from D-optimality method than that from the other two methods.

When mean is known and standard deviation is unknown, more accurate estimation of mean can be obtained by Langlie method,

while more reliable standard deviation can be obtained from D-optimality method. Generally, better estimation of standard deviation

and P respond value are obtained by D-optimality than that by the other two methods in any case.

Key words: military chemistry and pyrotechnics; sensitivity test; D-optimality-based method; up and down method; Langlie

method; Monte Carlo method



