w 0
2026 Jsbi /03pinlly g3 ll [ 82 suiell — 4,; ® Y\ ( \
»

Suneladl] 80 ((oebily Jotulg_(guidl] Jutnig) T 5wkl el sgudd B plalil] dlld Gl jaild yame
Bl sls Griul (1
oM ale¥l e Gluwy 3.5, (2
sbiasdl qud / sLaid¥lg 5,l0¥1 48/ Bpadl dasls

gr-iceamy

Al Ll S al ey 5 sll) of ) Limas Lgwimny e S al) il 5l LIS e il das @58 181 Canall 1 J iy
bl i e 550 S 1Y) Lad 5,8 ST lalea 53 aaa a5 Laladl 1 e i @l g o ST 1 e 55 (e Sl
SNy cailalea  pasi A Jaliadll @))Sﬂ Lilany) Jailladll C‘)';lw‘ al A yall lag il (e Jaadl 3 ) gy Bnall
alanivd S5 ¢ ( OLS Grall Clay yall 38yl g MLE abie) eyl 485k a5 didlise 3yl 5 phala) Al s
AV S A Hha 4 dad) 13 8 3aal 5 44y 5k

Ay Dl agan sae LAl &5 3 el Sig (bl 5 Jsl) A8yl Ll a6 a3 3) BlSlaall bl alasiudy
el sty Ao At by Abe Jlasiul o8 e il o il pan il (530 48 e dal 10 (25,50,100,200)
36l (e e 100 oo 3oke Ay i) 30 S Ahadlaa A Ayl sl AdUal) 3 10 (e Cuas Asal Jlaall cpal JaaSY)

.Brother HL g st (1 dxsal)

Jumdl o) LAY il il olinall alaad maal s MLE abae Y1 Y1 48 Hla 4 48 jla Juadl ) slSlaal) il &yl
(S all G 3 s ae A e Aiial) i) Jia S o yial) Taliaad) a5 i) s AEDEN Cilay 5l (g i Jlaia) a3 58
(ALC,ALCC) crfbany) o jlaall e slaic YU

g pal) g Sl el ¢ alied) Sl ) Al Alial) cilay) o6 blial o il bS]
sl

146



Gl aa (! ) bsg_ ¥ Jing) zAGLS aigild B yloliel | Adld colyual) (amy

(Some capabilities of the risk function for the proposed distribution (Exponential
Weibull _ Rayleigh Weibull) with application)
1) Eastabraq Jawad Kadhim

2) Asst.Prof.Dr.Raisan Abd Al_imam Zalan
college of Administration and Economics Department of Statistics

University of Basrah

Abstract :

This research discusses a new proposed distribution resulting from mixing composite distributions
with each other, considering that (composite distributions are originally derived from two or more
distributions). This mixing produces a new distribution with more parameters to see whether it is
capable of representing complex data better than composite distributions. Then, its statistical
properties were extracted, and its parameters as well as the risk function were estimated using three
different methods, which are (Maximum Likelihood Estimation MLE, Ordinary Least Squares OLS,
and Cramér-von Mises CVM method). Only one method was used in this research, which is the
Maximum Likelihood Estimation method. Using the simulation method, data were generated through
the accept-reject approach and the experiment was repeated with several sample sizes chosen (25, 50,
100, 200) to determine the impact of sample size on the results. A real data sample was used,
representing operating times until failure for a sample drawn from the National 1D office in Karbala
Governorate, consisting of 100 Brother HL printer devices.

The simulation results showed that the best method is the Maximum Likelihood Estimation (MLE)
method for all sample sizes. The test results confirmed that the best proposed probability distribution
among the three distributions is the proposed mixture distribution when representing the real data,
compared to the two compound distributions, based on the two statistical criteria (ALC, ALCc, BIC).
Keywords: Keywords: Risk, mixture distributions, maximum likelihood estimation method, composite

distributions, least squares method.
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1Y) Jsaal) 8 LS b lalaall s &l jtia af e Jgpeanll 2313 cdgall ciliball Lllanial

AiEa) ULl 4 gaall Al g daS) AN 5 5 plalaall Als o jaie ad iy (23-3)J s2al)

i Ti CDF R H

1 1.5 0.062914 0.937086 0.124317

2 1.5 0.062914 0.937086 0.124317

3 1.6 0.075526 0.924474 0.147412

4 1.6 0.075526 0.924474 0.147412

5 1.7 0.090282 0.909718 0.175259

6 1.7 0.090282 0.909718 0.175259

7 1.8 0.107544 0.892456 0.208985

8 1.8 0.107544 0.892456 0.208985

9 1.8 0.107544 0.892456 0.208985
10 1.9 0.127733 0.872267 0.249991
11 1.9 0.127733 0.872267 0.249991
12 1.9 0.127733 0.872267 0.249991
13 2 0.151323 0.848677 0.300020
14 2 0.151323 0.848677 0.300020
15 2 0.151323 0.848677 0.300020
16 2 0.151323 0.848677 0.300020
17 2.1 0.178838 0.821162 0.361221
18 2.1 0.178838 0.821162 0.361221
19 2.1 0.178838 0.821162 0.361221
20 2.1 0.178838 0.821162 0.361221
21 2.2 0.210835 0.789165 0.436224
22 2.2 0.210835 0.789165 0.436224
23 2.2 0.210835 0.789165 0.436224
24 2.2 0.210835 0.789165 0.436224
25 2.6 0.247869 0.752131 0.528181
26 2.3 0.247869 0.752131 0.528181
27 2.3 0.247869 0.752131 0.528181
28 2.3 0.247869 0.752131 0.528181
29 2.3 0.247869 0.752131 0.528181
30 2.3 0.290435 0.709565 0.640764
31 2.4 0.290435 0.709565 0.640764
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32 2.4 0.290435 0.709565 0.640764
33 2.4 0.290435 0.709565 0.640764
34 2.4 0.290435 0.709565 0.640764
35 2.4 0.338880 0.661120 0.778003
36 2.5 0.338880 0.661120 0.778003
37 2.5 0.338880 0.661120 0.778003
38 2.5 0.338880 0.661120 0.778003
39 2.5 0.338880 0.661120 0.778003
40 2.5 0.393262 0.606738 0.943842
41 2.6 0.393262 0.606738 0.943842
42 2.6 0.393262 0.606738 0.943842
43 2.6 0.393262 0.606738 0.943842
44 2.6 0.393262 0.606738 0.943842
45 2.6 0.393262 0.606738 0.943842
46 2.7 0.453181 0.546819 1.141070
47 2.7 0.453181 0.546819 1.141070
48 2.7 0.453181 0.546819 1.141070
49 2.7 0.453181 0.546819 1.141070
50 2.7 0.453181 0.546819 1.141070
51 2.7 0.453181 0.546819 1.141070
52 2.8 0.517565 0.482435 1.369140
53 2.8 0.517565 0.482435 1.369140
54 2.8 0.517565 0.482435 1.369140
55 2.8 0.517565 0.482435 1.369140
56 2.8 0.517565 0.482435 1.369140
57 2.8 0.517565 0.482435 1.369140
58 2.9 0.584488 0.415512 1.620100
59 2.9 0.584488 0.415512 1.620100
60 2.9 0.584488 0.415512 1.620100
61 2.9 0.584488 0.415512 1.620100
62 2.9 0.584488 0.415512 1.620100
63 2.9 0.584488 0.415512 1.620100
64 3 0.651105 0.348895 1.871980
65 3 0.651105 0.348895 1.871980
66 3 0.651105 0.348895 1.871980
67 3 0.651105 0.348895 1.871980
68 3 0.651105 0.348895 1.871980
69 3.1 0.713852 0.286148 2.081220
70 3.1 0.713852 0.286148 2.081220
71 3.1 0.713852 0.286148 2.081220
72 3.1 0.713852 0.286148 2.081220
73 3.1 0.713852 0.286148 2.081220
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74 3.1 0.713852 0.286148 2.081220
75 3.2 0.769071 0.230929 2.182980
76 3.2 0.769071 0.230929 2.182980
77 3.2 0.769071 0.230929 2.182980
78 3.2 0.769071 0.230929 2.182980
79 3.3 0.814051 0.185949 2.120520
80 3.3 0.814051 0.185949 2.120520
81 3.3 0.814051 0.185949 2.120520
82 3.3 0.814051 0.185949 2.120520
83 3.4 0.848144 0.151856 1.915160
84 3.4 0.848144 0.151856 1.915160
85 3.4 0.848144 0.151856 1.915160
86 3.4 0.848144 0.151856 1.915160
87 3.5 0.873217 0.126783 1.710200
88 3.5 0.873217 0.126783 1.710200
89 3.5 0.873217 0.126783 1.710200
90 3.6 0.892777 0.107223 1.679990
91 3.6 0.892777 0.107223 1.679990
92 3.7 0.910126 0.089874 1.887750
93 3.7 0.910126 0.089874 1.887750
94 3.8 0.926967 0.073033 2.289570
95 3.9 0.943426 0.056575 2.841510
96 4 0.958842 0.041158 3.549840
97 41 0.972366 0.027634 4.454660
98 4.2 0.983257 0.016744 5.614780
99 4.2 0.983257 0.016744 5.614780
100 4.4 0.996018 0.003982 9.039640
Sum 274.8 49.657446 50.342556 139.233136
Mean 2.748 0.49657446 0.50342556 1.39233136
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