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Abstract

The process of mixing distributions is one of the vital and important processes that contribute to
increasing the flexibility and efficiency of the basic distributions. In this research¢< a new idea
was identified« which is the idea of building a new probability distribution function by the
function generating the distributions (Topp - Leone) through the single distribution mode

(Kumaraswamy). In the function generated and the derivation of the statistical properties of the
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resulting new mixed distribution (Kumaraswamy- Topp Leone)< which is characterized by
efficiency and flexibility in data representation« as the more parameters of the distribution« the
greater the accuracy« reliability and preference< and then estimate the parameters of the
aforementioned distribution using the informational standard Bayes estimation methods in light
of Different loss functions« and the method of optimization algorithm for the gray wolf (GWO):«
the failure times were studied« which are often random and fuzzy mixture in itc and this is
expressed in fuzzy numbers« and this leads us to estimate the fuzzy reliability function (Fuzzy
Reliability) within certain ranges of belonging to the fuzzy group. Practically applying the
(Kum - TL) distribution to the real data obtained from the Ministry of Electricity / South
Baghdad Station - Al-Zafaraniya< which numbered (70) engines¢ representing the operating
time of the engine until the failure in order to estimate the expected times of future failures. The
results showed that the proposed distribution achieved a clear preference in representing real
data. In addition« the results showed the superiority of the (BLS_10) method at all different cut-
off levels.
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Lgaan ahal) iy fisal g (BWLS 1 )il ARy o die a5 gl il dlandall A aal) s cy (3 — 3) Jgaad)

| t; Rewis10 Fpwisio
1 2.430 0.986843 0.013157
2 2.435 0.975049 0.024951
3 2.454 0.963254 0.036746
4 2.620 0.951463 0.04854
5 2.832 0.939666 0.060334
6 2.952 0.927871 0.072129
7 3.200 0.916077 0.083923
8 3.228 0.904283 0.095717
9 3.343 0.892489 0.107511
10 3.512 0.880694 0.119306
11 3.620 0.86893 0.1311
12 3.643 0.857106 0.142894
13 3.700 0.750957 0.249043
14 3.750 0.739163 0.260837
15 3.781 0.727369 0.272631
16 3.992 0.715574 0.284426
17 3.999 0.70378 0.29622
18 4.1110 0.70114 0.2989
19 4.2000 0.6786 0.3214
20 4.2250 0.6568 0.3432
21 4.3320 0.6561 0.3439
22 4.3420 0.6414 0.3586
23 4.4250 0.64134 0.359
24 4.5320 0.63693 0.3631
25 4.5370 0.63223 0.3678
26 4.6320 0.61861 0.3814
27 4.6410 0.61876 0.382
28 4.6600 0.61779 0.3823
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29 4.6820 0.60061 0.3994
30 4.7870 0.59797 0.4021
31 4.8310 0.59689 0.4032
32 4.8920 0.58019 0.4199
33 4.9960 0.57985 0.4202
34 4.9990 0.57773 0.4223
35 5.1210 0.56862 0.4314
36 5.1780 0.56149 0.4386
37 5.2610 0.55939 0.4407
38 5.3300 0.55693 0.4431
39 5.3890 0.49389 0.507
40 5.3950 0.49232 0.5077
41 5.4310 0.485991 0.5141
42 5.4420 0.47836 0.5217
43 5.4720 0.46920 0.5308
44 5.4900 0.46295 0.5371
45 5.9900 0.44949 0.5506
46 5.9980 0.44965 0.551
47 6.0210 0.43742 0.5626
48 6.0420 0.43057 0.5695
49 6.1120 0.42559 0.5745
50 6.2000 0.41358 0.5865
51 6.2210 0.41145 0.589
52 6.2240 0.40885 0.5912
53 6.3890 0.40785 0.5922
54 6.4000 0.39689 0.6032
55 6.4260 0.39638 0.6037
56 6.5980 0.38382 0.6162
57 6.6010 0.37419 0.6259
58 6.6070 0.33251 0.6675
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59 6.6210 0.30692 0.6931
60 6.6280 0.30313 0.6969
61 6.6980 0.29725 0.703
62 6.7110 0.29347 0.71
63 6.7450 0.28729 0.7128
64 6.7920 0.23483 0.7652
65 6.8340 0.20333 0.7967
66 6.8390 0.18818 0.812
67 6.9900 0.16129 0.839
68 6.9970 0.13983 0.8602
69 7.2250 0.13746 0.8626
70 7.464 0.13689 0.8632
Sum 357.197 38.87076 31.13867
Mean 5.103 0.5553 0.4448
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