Journal of the Korea Academia-Industrial https://doi.org/10.5762/KAIS.2022.23.11.352
cooperation Society ISSN 1975-4701 / eISSN 2288-4688
Vol. 23, No. 11 pp. 352-358, 2022

APt £9E A P 9T SAH AR5 v

o, My’
'S2 AIEWIIE, ZuolAely
Statistical Approach for Determining the Number of Tests to
Enhance the Reliability of Test and Evaluation Items

Sueng-Won Chung", II-Kuk Jeon®
'ROKA Test & Evaluation Group
"Defense Acquisition Program Administration

2 o ARe TAAAE Edshs B0 APHHE A LS BASHE WAl Axjolth AUBE S
o glolH 71§ 2% 84 F Shit FANCE AT 5 Uk AP AY Fpwdoletn T & Uk 5L AP
42 WAl SlolA BAA olgo] 2AT AYNS Bauche A7HE, AAA ARS F2 DAL, BA $AR
AAAY S B SO Yo U4E BUsdth. 1 An ARl e BAH A=HS SusA 2e
AS7 Q8 YL oleist BAYS A 9 B4 ol2e B8] APASE BRI Tk AWHI
W50l $9HT AL, -Adolets B olEd] FaEl YRS AFE WAHT o), AE AY FEo] AAT
A e 485 2o A= Guska B8 497 e B =R AUBIE AYSA A charet A9
W7l GEEE A /HsT FAX PUS AANAL 2] B2 HAY APISE AASGL. ol Fo Y ol
AR B8 Tobe AFAE SR 4 9T, © Yol Fueol A9Ae BAY 4 e Th Tk e
o Ao 7eig 4 9e oz At

Abstract The test and evaluation (T&E) procedure is an essential legal requirement for ensuring fitness
for purpose before any new weapon system is introduced. Determining the number of tests that should
be performed is an important aspect of this procedure. However, the number of tests required has been
determined based on experience of similar weapons and/or time and cost considerations, and as a
result, the statistical reliability of the T&E procedure has not been achieved. To solve this problem,
scientific T&E methods have been proposed, and several statistical tests have been used. Although there
are examples of their proper use, in too many cases, these methods have not been appropriately
implemented. In particular, reliability was often not achieved because appropriate statistical methods
were not applied to specific test items. This paper presents statistical methods for T&E and proposes
required test numbers. We believe that implementing our findings will improve reliability in the T&E
defense domain and contribute to research in scientific methodologies that improve the reliability of

defense systems.
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standard deviation, n denote sample size
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Table 3. Sample size of t test

power
0.7 0.8 0.9

«
0.1 14 19 28
0.05 21 27 36
0.01 36 43 55
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Table 7. Sample size of ANOVA

power

a 0.7 0.8 0.9
0.1 99 126 171
0.05 129 159 207
0.01 192 228 285

Table 8. Sample size of Kruskall-Wallis
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0.05 194 239 311
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