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Fig.1 Stimulus vs. response probability model as basis of

sensitivity test results analysis.
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sumiin(P} -7 5203599 % @ logarithm of L a2 7 @ Input area

2 hat 0.12227265 4 )

& hat 0.97137555 ﬁ @ Estimate of @ @ for stimulus value

A Stimulus -05 0 05 “:7——f:;
@ Estimateofo  |number
of Test 13

j of Test SumTalln(Pi WP Pj =) ar’ 0
1 —00001048 -0 05e%e 15 1 1
2 —000G2E56  -001 059088 1 1 1
3 -01779138  -017 084481 05 1 1
4 11722526  -050 (36957 0 1 1
5 -12200214  -005 005335 -05 o 0
6 -16820081  -046 053003 0 0 0
7 18508544  -017 084481 05 1 1
B -23126392 046 053003 0 0 0 @ Inputarea
o -24812875  -017 084481 05 1 1
10 34756261  -090 036057 0 1 1 for test result
11  -352335  -005 005335 -05 o 0 0:No explosion
12 45177336  -090 036007 0 1 1 1 : Explosion
13 -45655024  -005 005335  -05 o 0
14 -B02T4BTZ  -046 053003 0 0 0
15 -51961355 -017 084481 05 1 1
16 -BEEB1202 -046 053003 0 0 0
17 -75211882  -186 015519 05 0 0
18 75303580  -001 099082 1 1 1

Fig.2 Brief overview of Excel sheet for maximum likelihood analysis.
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Table1 Loaded stimulus in Up and down test simulation.
Stimulus E{ E() E1 Ez E.’a E4 E5 Eh’ E7 Es Es) Ew En E12
Preset value  -3.0 -25 =20 -15 -1.0 -05 0.0 05 1.0 15 2.0 25 30
Stimulus S,
-1 -05 0 05 1 15 2 25 3
Test Mo
1 1
2 1
5 1
4 1
5 1
6
7 1
a8 0
9 0
10
11 0
12
13 1
14 N . .
0:No explosion
- 0 1:Explosion
56
57 1
58 0
59 0
60
61 .
Fig.3 An example of Up and down test simulation.
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Fig.4 Distributions of maximum likelihood point estimate.
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Fig.5 Comparison of cumulative probability between 4 and x?.
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Pi: Probability of No.i test results observed under the populatin mean # and population standard deviation o.
Ln(L): Logarism natural of the likehood from No.ltest to No.i test.
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Maximum likelihood analysis of sensitivity test data
according to Up and down test plan

Shozo Takeyama™"

Maximum likelihood analysis method of sensitivity test data according to Up and down test plan is proposed. That
method is designed in Microsoft Excel sheet utilizing the Solver function. Maximum likelihood point estimates of
population mean ¢ and population standard deviation ¢ of the critical stimulus distribution of samples are made certain of
good estimates by numerical simulation. And confidence area of , 0 are also derived. As results, the shapes of confidence
area of ¢, 0 with various confidence levels are not concentric circles. Therefore it is not recommended to evaluate
confidence limit of #, 0 independently. Consistency check method between the estimates £, 6 and the each test results in
Up and down data set is also proposed. By this method, the impact test result on estimation of parameters is can be found.

Keywords : sensitivity test data analysis, maximum likelihood analysis, up and down test plan
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