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ABSTRACT
The study of reliability has appeared in the first decade of the twentieth century. The

concentration on this type of study has been crystallized during the (II) World War, via
studying the military devices reliability. This type has expanded recently to include the study of
commercial products as a result of extraordinary developments on the one hand; and the use of
electronic devices and the complex systems on the other. This sort of development has imposed
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an increasing concern on studying the reasons of breakdowns that may lead to the stoppage of
devices and sets in their various kinds.

So, the concept of reliability is statistically the probability that the device and/or set may
work to fulfill a certain work for a span of time until the breakdown has occurred.

The current study aims at estimating the reliability function of Babylon Tires Factory. Two
methods have been followed (parametric and non-parametric). The first method is the
maximum likelihood method as a parametric one. The second is Kaplan-Meir method as a non-
parametric. A distribution has been demonstrated throughout using Komogrov - Simirove test.
It is concluded that there was no significant difference between the two methods.
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(Kalbfleisch and Prentice, 1980, 6).
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-Estimation of Reliability Function
           

      Maximum Likelihood Method  
   uniformly minimum variance

unbiased Estimator .  
 .      

Nonparametric Methods–  Kaplan– Meier
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.  1M.
.2M.
.3M.

:

) (

1M18.75, 4 , 259.5, 19 , 203.5, 24, 261, 96, 321,402.5, 404, 72, 127.5, 10.5,
135, 247, 17, 2.5, 292.5, 8.5, 19.25, 152, 11.5, 83.25, 17.5, 147, 44.5, 66.5,
245

2M140.5, 312, 22.5, 48.75, 72.5, 49.75, 218.25, 22.25, 9.25, 68.25, 0.25, 75.5,
22.5, 23.25, 22, 63, 23, 58.75, 237.5, 193.5, 30.25, 17.75, 141, 146.5, 127.5,
257.75, 352, 42.5, 138.5, 51, 35.75, 173, 41.75

3M71.25, 141.75, 78, 220.25, 80.25, 44, 752.25,268, 200.5, 194, 14.5, 11.75,
2.5, 90.75, 43, 49.75, 13, 84.75, 140.75, 38.25, 77, 26.75, 51.25, 78.5, 34.5,
53.5, 118.75, 5, 33, 19.5, 18.75, 47, 15.5, 31.75, 60, 11.5, 9, 130.75
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MINITAB.

1M

No. time rj R(ti)MLE R(ti)KM
1 2.5 1 0.98066 0.9655
2 4 1 0.969235 0.931
3 8.5 1 0.935755 0.8966
4 10.5 1 0.921248 0.8621
5 11.5 1 0.91408 0.8276
6 17 1 0.875637 0.7931
7 17.5 1 0.872224 0.7586
8 18.75 1 0.863748 0.7241
9 19 1 0.862063 0.6897

10 19.25 1 0.860381 0.6552
11 24 1 0.82904 0.6207
12 44.5 1 0.706359 0.5862
13 66.5 1 0.594821 0.5517
14 72 1 0.569805 0.5172
15 83.25 1 0.521866 0.4828
16 96 1 0.472391 0.4483
17 127.5 1 0.369345 0.4138
18 135 1 0.348327 0.3793
19 147 1 0.317158 0.3448
20 152 1 0.305008 0.3103
21 203.5 1 0.20398 0.2759
22 245 1 0.1475 0.2414
23 247 1 0.145213 0.2069
24 259.5 1 0.131704 0.1724
25 261 1 0.130169 0.1379
26 292.5 1 0.101775 0.1034
27 321 1 0.081461 0.069
28 402.5 1 0.043097 0.0345
29 404 1 0.042595 0
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2M

No. Time rj R(ti)MLE R(ti)KM
1 0.25 1 0.997516 0.9688
2 9.25 1 0.912069 0.9375
3 17.75 1 0.838101 0.9063
4 22 1 0.803398 0.875
5 22.25 1 0.801402 0.8438
6 22.5 2 0.799411 0.8125
7 23 1 0.795443 0.7813
8 23.25 1 0.793467 0.75
9 30.25 1 0.740081 0.7188
10 35.75 1 0.700668 0.6875
11 41.75 1 0.660061 0.6563
12 42.5 1 0.655154 0.625
13 48.75 1 0.615651 0.5938
14 49.75 1 0.609556 0.5625
15 51 1 0.602021 0.5313
16 58.75 1 0.557342 0.5
17 63 1 0.534264 0.4688
18 68.25 1 0.507071 0.4375
19 72.5 1 0.486075 0.4063
20 75.5 1 0.471779 0.375
21 127.5 1 0.281209 0.3438
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No. Time rj R(ti)MLE R(ti)KM
22 138.5 1 0.252055 0.3125
23 140.5 1 0.247088 0.2813
24 141 1 0.245862 0.25
25 146.5 1 0.232768 0.2188
26 173 1 0.178817 0.1875
27 193.5 1 0.145821 0.1563
28 218.25 1 0.11399 0.125
29 237.5 1 0.09412 0.0938
30 257.75 1 0.076944 0.0625
31 312 1 0.044848 0.0313
32 352 1 0.030122 0

-3M
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3M
No. Time rj R(ti)MLE R(ti)KM
1 2.5 1 0.972147 0.9737
2  5 1 0.945069 0.9474
3  9 1 0.903305 0.9211
4 11.5 1 0.878145 0.8947
5 11.75 1 0.875668 0.8684
6 13 1 0.863387 0.8421
7 14.5 1 0.848876 0.8158
8 15.5 1 0.839338 0.7895
9 18.75 1 0.809074 0.7632
10 19.5 1 0.802247 0.7368
11 26.75 1 0.739146 0.7105
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No. Time rj R(ti)MLE R(ti)KM
12 31.75 1 0.698544 0.6842
13 33 1 0.688747 0.6579
14 34.5 1 0.677172 0.6316
15 38.25 1 0.649077 0.6053
16 43 1 0.615158 0.5789
17 44 1 0.608246 0.5526
18 47 1 0.587973 0.5263
19 49.75 1 0.569984 0.5
20 51.25 1 0.560405 0.4737
21 53.5 1 0.546337 0.4474
22 60 1 0.507648 0.4211
23 71.25 1 0.44705 0.3947
24 77 1 0.418928 0.3684
25 78 1 0.414221 0.3421
26 78.5 1 0.411887 0.3158
27 80.25 1 0.403823 0.2895
28 84.75 1 0.383803 0.2632
29 90.75 1 0.358644 0.2368
30 118.75 1 0.261373 0.2105
31 131.75 1 0.225666 0.1842
32 140.75 1 0.203845 0.1579
33 141.75 1 0.201555 0.1316
34 194 1 0.111683 0.1053
35 200.5 1 0.103774 0.0789
36 220.25 1 0.083018 0.0526
37 268 1 0.0484 0.0263
38 752.25 1 0.000203 0

 .
 .

––
(0.919)

P value=0.01).
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