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A Study of Reliability of Guided Missile(OO) using Probit
Analysis

Hong, SeokJin ™ - Jung, SangHoon ™

*Defense agency for Technology And Quality (DTAQ)
“ Defense Acquisition Program Administration(DAPA)

ABSTRACT

Purpose: The purpose of this study was to propose useful suggestions by analyzing reliability of guided missile
using field data in Military industry.

Methods: The collected data from Defense industry company and the military were analyzed using probit
analysis which is non-linear model because field data contain binary variable.

Results: The results of this study are as follows; It was found that the effect of time was significant. It takes
about 12.4 years when 10st percentile of guided missiles are not working and it takes about 18.6 years when
50st percentile of guided missiles are not working. It was found that period between 10years to 15years
comes less than reliability 0.0.

Conclusion: Periodical check needs to extend from 4 year to 10 year partially. Early LOT need to check
per 4 year and follow-up LOT extend the period of check to 10 year by reflecting the result of reliability.
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Table 1. Pearson, Deviance Statistic and P—-value comparison

Pearson Y’ P-value olg: y? P-value

Weibull* 13.9992x 0.122+ Weibull 14.7645 0.098
Lognormal 14.2431 0.114 Lognormal 14.7103 0.099
Loglogistic 14.0442 0.121 Loglogistic 14.7867 0.097

Logistic 14.6002 0.103 Logistic 15.4314 0.008

spolE B Z o] &adlo] L2Hl A5 3t Ay} <Table 2> BH, A A5 3,2 4.658 AFAS G,

2 Ush B Gelsithn wAY 5 olvh the Ao ASE g

Fitwan (1) = By+ B, = —13.993 + 4.658z

— I R=3
o= 13E gE

Table 2. regression model of probit analysis

W A REL Z P-Value

e -13.9930 2.65995 -5.26 0.000

Az 4.65782 1.24529 3.74 0.000
2% -91.493

4.3 W& 74
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Table 3. shape parameter and scale parameter of Weibull distribution

B %77 EE07 3 A3
R 4.65782 1.24529 2.75811 7.86602
Ee g n e 20.1700 4.83595 12.6073 32.2693

Table 4. percentile estimation and life estimation

LR HEAT xFoat skt gk
1 7.513 0.441 6.253 8.297
5 10.660 0.869 9.475 14.369
10 12.442 1.452 10.621 19.631
20 14.616 2.289 11.880 27.364
30 16.165 2.947 12.723 33.727
40 17.461 3.531 13.403 39.602
50 18.644 4.087 14.006 45.400
60 19.795 4.648 14.579 51.449
70 20.990 5.251 15.161 58.153
80 22.339 5.954 15.804 66.244
90 24.125 6.917 16.634 77.805
99 27.996 9.125 18.360 106.247

Weibull ¥X5 483k 2H] E7Z3} <Table 5> A HH AFA47) 51dY wl= AEEE 0.998, 10d4Y o)

= 0.777, 209 W= 0.3822 =AU o2 EYRE =i 28 A%E 1 109 E

o2 a7ggEo] W Holgta A H ) AT 10~151 ARolol| a7g-g-Eo] wolx]7] A|ZsfaL 15~201 ARo]of A
Q

Qo s AlE % 0.8 14.6W0l =gt A= shetgl 7Eo s 3hs of

1ol A1) %E 0.8 o]at= Wolx|= friethe] WAlEtial 48 = St} #7137 P 4d 0= A wfol il g
of AT S ES BS o AL F719) T84S v & W X glow, F1HAL A ATE 5 A
HE 7 frEEe] TS B4 e AR g1 Ao AAIA o2 hdE ojokgitar ) <Figure 1>
ol ek AESES YeR L 9tk E3F <Figure 2> Pearson Za}e} olghe 2xpr) Ao dx| sk A #Helsk
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AZAS A E(AELE) s At
5 0.998 0.996 0.999
10 0.962 0.890 0.976
11 0.942 0.759 0.967

14.6 0.801 0.017 0.919
15 0.777 0.004 0911
20 0.382 0.000 0.796
Table 5. survival probability
JAEe| Cer AE O
Weibull 2= - 95% CI
=25 HOH - ML =3 %
100 EAE =
g
&L E; =7t ieoces
=9= 186437
[_ - IQR 6.19508
IH
= 40
20
o
10 15 20 25 30
AlZH
Figure 1. Survival function of Weibull distribution
Pearson THA} [ €& o2 AL O & E
000 001 002 Q‘E 003 004 005 0.00 001 002 Q‘E 0.03 004 005

Figure 2. Pearson, Deviance residual of Weibull distribution
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