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Abstract

This paper summerizes the former 5 papers that studied computer programming for the
estimation of the Weibull, Extreme value, Hazard, Normal and Log-normal parameters
which have a close relation with the reliability of the various kinds of industrial products.

Probability paper is very commonly used in estimating the parameters, however, it is
very hard to neglect the errors in plotting the data, and especially in drawing the
regression line. The main purpose of this paper is to reduce these errors and to help the
engineers to use the parameters in improving the reliability of their prod- ucts.

The following parts are included in the computer programming with the em- phases on
significant digits and rounding of numerical values :

e data input part for various cases

® parameter estimation part

¢ printing part for input data

e printing part for the results

e printing part for the graphic(probability paper).

And the running results(monitor displays) of the program for a fictitious exam- ple of
Weibull distribution is given for the interested ones.
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se=== smez= WE|[BULL PROBLEM 1 ===== =s===
INPUT FAILURE TIME ;

0. 20000 o 35000 0. 50000 0. 70000

0. 90000 1. 30000 1. 50000 1. 80000
2. 50000 3. 00000
GAMMA 1S ZEROQ.

ALPHA & BETA WILL BE ESTIMATED

amssuzasesswm= PRELIMINARY WO RK ==essxescsazss

N = 10 K= 0 L = 10 INOF = 0
F(i)=(i-.3)/(i+. 4) X(i)=1n t Y (i) =Inln 1/ (1-F(i))
i t F (i) X (i) Y (i)

1 0. 20000 0.06731 -1. 60944 ~2.66384
2 0. 35000 0. 16346 -1. 04982 -1.72326
3 0. 50000 0. 25962 -0. 69315 -1. 20202
4 0. 70000 0. 35577 -0. 35667 -0.82167
5 0. 90000 0. 45192 -0. 10536 -0. 50860
6 1. 30000 0. 54808 0.26236 -0. 23037
7 1. 50000 0.64423 0. 40547 0. 03292
8 1. 80000 0. 74038 0.58779 0.29903
9 2. 50000 0.83654 0.91629 0.59398
10 3. 00000 0. 93269 1. 09861 0. 99269
cescemssscesecssssssssse R E § UL T ssssszszssscsscesssssens
ALPHA = 1. 57486 BETA = 1. 26761
GAMMA - 0. 00000 ETA = 1. 43087
MU = 1. 32785 SIGMA = 1. 05312
MODE = 0. 42211 MEDIAN = 1. 07172

REGRESSION LINE : Y = -0.45416 + 1.26761 X

RELIABILITY AT ORIGINAL DATA RELIABILITY AT OTHER POINTS
INPUT DATA | R(T) TIME R(T)
0. 20000 0. 92076 0. 25000 0. 89624
0. 35000 0. 84552 0. 50000 0. 76818
0. 50000 0.76818 0. 75000 0. 64343
0. 70000 0.66763 1. 00000 0. 52995
0. 90000 0.573173 1. 25000 0.43061
1. 30000 0.41250 1. 50000 0. 34589
1. 50000 0. 34589 1. 70000 0.28818
1. 80000 0. 26246 2. 00000 0.21680
2. 50000 0. 13152 2.50000 0. 13152
3. 00000 0.07761 3. 00000 0. 07761

a9 1. 7 A e B3 Running Results (1)
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agz== =szse WE ]l BULL PROBLEM | =s=== =e===

INPUT FAILURE TIME ;

0. 20000 0. 35000 0. 50000 0. 70000
0. 90000 1. 30000 1. 50000 1. 80000
2.50000 3. 00000

GAMMA 1S ZERQ.

ALPHA & BETA WILL BE ESTIMATED

szxwmszexsnmss PRELIMINARY WOREK =esss=c=======

N = 10 K= 0 L=10 INOF = 0
F(i)=(i-.3) 7 (i+. 4) X(i)=1n t Y(i)=Inln 1/ (1-F(i))
i t F{i) X (i) Y (i)

1 0. 20000 0. 06731 ~1. 60944 -2.66384
2 0. 35000 0. 16346 -1. 04982 -1.72326
.3 0. 50000 0. 25962 -0. 69315 -1.20202
4 0. 70000 0. 35577 -0. 35667 -0. 82167

5 0. 90000 0. 45192 -0. 10536 -0. 50860
6 1. 30000 0. 54808 0. 26236 -0.23037
7 1. 50000 0. 64423 0. 40547 0. 03292
8 1. 80000 0. 74038 0.58779 0. 29903
9 2. 50000 0. 83654 0.91629 0. 59398
10 3. 00000 0. 93269 1. 09861 0.99269
===c=cs==szcs==s=s=s====== R E S UL T s====a= == =
ALPHA = 1. 57486 BETA = 1. 26761
GAMMA = 0. 00000 ETA - 1. 43087
MU = 1. 32785 SIGMA = 1. 05312
MODE = 0. 42211 MEDIAN = 1. 07172

REGRESSION LINE : Y = -0.45416 + 1.26761 X

RELIABILITY AT ORIGINAL DATA RELIABILITY AT OTHER POINTS
INPUT DATA . § R(T) TIME R{T)
0. 20000 0.92076 0. 25000 0.89624
0. 35000 0. 84552 0. 50000 0.76818
0. 50000 0. 76818 0. 75000 0.64343
0. 70000 0.66763 1. 00000 0.52995
0. 90000 0.57373 1. 25000 0. 43061
1. 30000 0. 41250 1. 50000 0. 34589
1. 50000 0. 34589 1. 70000 0.28818
1. 80000 0. 26246 2. 00000 0.21680
2. 50000 0.13152 2. 50000 0.13152
3. 00000 0.01761 3.00000 0. 07761

>3>595>> WEIBULL PROBRBILITY PAPER  <CLCLLLC
REGRESSION LINE : ¥ = —8.454 + 1.268 X Inln 1/R(t)
2.8
GAMMAR= 8.808 410
¢ GIVEW )
ae
BETA = 1.268 q-+.0
ALPRAZEXPC 8. 454) 20
- 1.
4-3.0
ERY)
i-s50
4-bl
A A , \ ,
-2k 18 (2] 8 S | L} L] 1]

Int
ILISY  ZRUNe  3LOAD™ 4SAVE™ SCONT+ B,I'IP'H PTRONe BTROFF+ SKEY BSCREEN

a9 3. 7H43E<Q oA ACl tigt Running Results (3)
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Regression Line : ¥ = -8.433 + 1.14X Inin 1/R(T)

2.8

Gamma= @.680 1.8
¢ given ) -

a.9

Beta = 1.14 *~ -1.8

Alpha=exp( -8.433) -2.8

= 1.5

-3.8

-4.8

-5.8

-6.8

—1-2.8

-2.8 -1.8 a.8 1.8 2.8 3.0 4.8 5.8
InT

< End —~ Enter > [}
1LIST ZRUN¢ 3LOAD" 4SAVE" SCONT« GSYSTEM 7TRON¢ 8TROFF« 9KEY BSCREEN

a9 4. 738 QA o Alo] dig Running Results (4)
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