(osisall (¥ — g3 k) S el ) sill Al gmall Ally a5

(uimel | ouaidl] — ol s ) o b G 30kl ot G| il g
Usdle daal) ae lig.a caasll de b ylad) A3l
slan) acd [ ALaiiY )y 5)l8Y) LIS/ 5pal dasls
.wafaa.ashoor@uobasrah.edu.iq emanlayli@gmail.com

toaldial)

(Lsiaall V1= 50)k) 525 das She woish Clalee joaen ) e 4
Ay iy giall ¥ls IgY) sl e sl Gl S e gall
sl (GEally Y aladia) 55Cs LagliSill ol ae Y clldg 4l A gadl)
b whal)l e (S (ISR 8 G Al Gligilly cDUaall duly e Y
b Y Y syl lajsl) Jlasiad (8 Liseea clllia cilS Aggall bl
Glajsll il Byl 218l 2 Gl cdaigall bl @l Dl Cauagl)
Cigan G Aadyyy bl sl Caagl Ladla ST cilasygig 2 Y Alaay!
Gl dag)l alaiuly Llelal LU Jolall alaly Laliall Cligilly cOlasl
o clad) D Jshes Anatll chdkally agially alae¥) ISQYY) A ol
G (4:0.5) Wyral R adlasy) maball 25l aladiul & o dobesladl)
dalide docalpdl ad Jid dnalidl due aladiu) DA e BB maly
Gliall alaal gl ¢(Ver,00,70) oy Glinll ddlise agan Ay Cilaslaall
LS 5 puiiall amsw@a\dsm@:@\ oailad Jial el Luw 5ypS
Laall Lg\) OS5 Ladie Ljpall Lyl by dad (e M
(MSE) jlas (.\Mu} Bya (Voo v) Al @y S (JsY) gsil o (Slan)
Oy WS il Gyl o e Jead) (& il o) zlnaYl @ sl
aaa oy LS Jay Uadll cibasye Jacsgio oY (laV) Gl el ol poes
e oS @lie alaal die Gu ddnh e QB il G pes Oy il
a2 al) Cilinal)
sk @S e sl A ) Lllaay) ey 5l dalidal) claldl)
L oMa ey jadll il jaiall calae Y1 LYl



mailto:emanlayli@gmail.com
mailto:wafaa.ashoor@uobasrah.edu.iq

VoYY JoW () 2l sl galaity) Al

Estimation of the Reliability Function of a Complex
Distribution (Pareto - amputated exponential)
Eman Qais Abd EI , Rahman
Supervised by Wafa Abdel Samad Ashour

Department of Statistics /College of Administration

and Economics — University of Basrah

Abstract:

In this research, the parameters of the distribution of a new
compound (Pareto-amputated ace) resulting from the
composition of the Pareto distributions of the first type and the
truncated exponential were estimated, and the reliability function
was estimated because with the development of technology and
the frequent use of machines and machines, it became necessary
to study the holidays and stops that occur in the machines, but
due to the complexity of the real data, there was difficulty in the
single distribution workers because they do not give an
appropriate description of the behavior of the real data;
Therefore, synthesis methods for probability distributions were
proposed to produce more appropriate distributions to describe
the behavior of the data, study the cause of sudden holidays and
stops, and find solutions to solve them. He used four methods of
estimation, namely (the greatest possibility, moments, fractional
estimators, and the Bayes estimator (non-informational
method)), and the language of statistical programs R was used
by issuing (4.0.5? in simulation programs and through the use
of a hypothetical sample representing different default values
for the parameters and three different sizes of samples, which are
(100,50,25) The samﬁle sizes are relatively large to represent
the characteristics of the population better than small samples
and also increase the chance of rejecting the null hypothesis
when it is false (i.e. reduces the statistical error of the first type)
and the experiment was repeated (1000) times, using the MSE
criterion) For comparison, it was concluded that the Bayes
method It is the best among the estimation methods and that all
estimators have the property of consistency because the average
sqiuares_, of error decreases as the sample size increases, and that
all estimation methods approach the Bays method at larger
sample sizes than the samples used.
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Methods t Real MLE | Moments Per | Bayes Best
0.55 | 0.9512 | 0.9891 0.9684 | 0.9445 | 0.9469
1.00 | 0.6065 | 0.6086 0.5876 | 0.6106 | 0.5832
1.50 | 0.3679 | 0.3591 0.3429 | 0.3823 | 0.3445 Bayes
n=25 2.00 | 0.2231 0.2144 0.2032 | 0.2429 0.2058
2.50 | 0.1353 | 0.1294 0.1221 | 0.1564 | 0.1243
MSE | 0.0218 0.0238 | 0.0429 0.0185

0.55 | 0.9512 | 0.9705 0.9664 | 0.9352 | 0.9497
1.00 | 0.6065 | 0.6113 0.6042 | 0.6089 | 0.5983
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n=100 2.00 | 0.2231 0.221 0.2192 | 0.2324 | 0.2186
2.50 | 0.1353 | 0.1338 0.1325 | 0.1449 | 0.1324
MSE | 0.0044 0.0079 | 0.0118 | 0.0042
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0.55 0.7788 | 0.7981 0.7218 | 0.7779 0.7635
1.00 0.0821 | 0.0793 0.0865 | 0.1026 | 0.0762
1.50 0.0067 | 0.0075 0.0086 | 0.0137 0.0072 Bayes
n=25 2.00 0.0006 | 0.0008 0.0009 | 0.0022 | 0.0008
2.50 | 0.00004 | 0.0001 0.0001 | 0.0004 | 0.0001
MSE | 0.0048 0.0564 | 0.0137 | 0.0035
0.55 0.7788 | 0.7872 0.7281 | 0.7721 0.7709
1.00 0.0821 | 0.0802 0.0851 | 0.0948 | 0.0786
1.50 0.0067 | 0.0071 0.0081 | 0.0107 0.0069 Bayes
n=50 2.00 0.0006 | 0.0008 0.0009 | 0.0022 | 0.0008
2.50 | 0.00004 | 0.0001 0.0001 | 0.0004 | 0.0001
MSE | 0.0019 0.0277 | 0.0067 0.0017
0.55 0.7788 | 0.7822 0.7382 0.771 0.7744
1.00 0.0821 | 0.0806 0.0841 | 0.0896 0.0798
1.50 0.0067 | 0.0068 0.0077 0.009 | 0.0068 | Bayes
n=100 2.00 0.0006 | 0.0008 0.0009 | 0.0022 | 0.0008
2.50 | 0.00004 | 0.0001 0.0001 | 0.0004 | 0.0001
MSE | 0.0009 0.0192 | 0.0035 0.0008
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VoYY JoW () 2l sl galaity) Al

&Y il Fhh g o0 deadl) yoas (Bayes) G daph ) e
MSE dea Jif el

plas] die diphll oda (e iy FhhI Ak gp o) LiSa (i G @

(MLE) alic¥) (KaY!) iyl dualiy ST il

el gL L) Aahal MSE sy dpedll Aa Gl ail :(4) Joon
0=0.5,0=1.0, A=0.5 Luvic dakadl)

Methods t Real MLE | Moments Per Bayes Best

0.55| 0.9753 1.019 0.9854 | 0.9576 0.973
1.00 | 0.7788 | 0.7972 0.7677 | 0.7702 | 0.7616

1.50 | 0.6065 | 0.6088 0.584 0.607 | 0.5819 Bayes
n=25 2.00 | 0.4724| 0.4663 0.446 | 0.4802 | 0.4459
2.50 | 0.3679 | 0.3582 0.342 | 0.3813 | 0.3427
MSE | 0.0232 0.027 | 0.0475| 0.0187

0.55| 0.9753 | 0.9939 0.9887 | 0.9575| 0.9739
1.00 | 0.7788 | 0.7842 0.7762 | 0.7682 | 0.7685
1.50 | 0.6065 | 0.6034 0.5944 | 0.6025 | 0.5914 Bayes
n=50 2.00 | 0.4724 | 0.4649 0.4561 | 0.4736 | 0.4557
2.50 | 0.3679 | 0.3587 0.3507 0.373 | 0.3516
MSE | 0.0091 0.0142 | 0.0257 | 0.0086

0.55| 0.9753 | 0.9848 0.9909 | 0.9514 | 0.9749
1.00 | 0.7788 0.784 0.7871 0.7668 | 0.7761
1.50 | 0.6065 | 0.6088 0.61 0.604 | 0.6028 Bayes
n=100 2.00 | 0.4724 | 0.4731 0.4733 | 0.4763 | 0.4684
2.50 | 0.3679 | 0.3679 0.3676 0.376 | 0.3642

MSE | 0.0042 0.0083 | 0.0141 0.0039
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(osisall (¥ — g3 k) S el ) sill Al gmall Ally a5

o) gk L) dshall MSE sy gl AN dupaisll aidll :(5) Joos
0=0.5,0=1.0, A=2.5 Luvic dakadl)

Methods t Real MLE | Moments Per Bayes Best
0.55| 0.8825| 0.9098 0.7789 | 0.8739 | 0.8713
1.00 | 0.2865 0.273 0.2662 | 0.3003 | 0.2621
1.50 | 0.0821 0.0769 0.0818 | 0.0999 0.074 Bayes
n=25 2.00 | 0.0235 0.023 0.0254 | 0.0357 | 0.0222
2.50 | 0.0067 | 0.0073 0.008 | 0.0135 0.007
MSE | 0.0105 0.1011 0.0252 | 0.0086
0.55| 0.8825| 0.8981 0.816 | 0.8711 0.8778
1.00 | 0.2865 | 0.2824 0.2765 | 0.2994 | 0.2762
1.50 | 0.0821 0.0806 0.0838 | 0.0957 | 0.0789 Bayes
n=50 2.00 | 0.0235| 0.0237 0.0257 | 0.0318 | 0.0232
2.50 | 0.0067 | 0.0072 0.0079 0.011 0.007
MSE | 0.0045 0.0547 | 0.0131 0.004
0.55| 0.8825| 0.8894 0.8214 | 0.8713 | 0.8802
1.00 | 0.2865 | 0.2841 0.2761 0.2944 | 0.2812
1.50 | 0.0821 0.0812 0.0829 | 0.0904 | 0.0803 Bayes
n=100 2.00 | 0.0235| 0.0235 0.0251 0.0284 | 0.0233
2.50 | 0.0067 | 0.0069 0.0076 | 0.0092 | 0.0069
MSE 0.002 0.0281 0.0073 | 0.0019
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VoYY JoW () 2l sl galaity) Al

o) gk L) dshall MSE sy gl AN dupaiill ail :(6) Jsos
0=2.5,0=0.5, A=0.5 L dabi)

Methods t Real MLE | Moments Per Bayes Best

2.55| 0.9432 | 0.9786 1.065| 0.9132 | 0.9392
3.00 | 0.6014 0.603 0.6406 | 0.5982 | 0.5795
3.50 | 0.3648 | 0.3556 0.3688 | 0.3787 | 0.3422 | Bayes

n=25| 4.00| 0.2212| 0.2118 0.2151 | 0.2427 0.204
4.50 | 0.1342 | 0.1273 0.1271 | 0.1575 | 0.1227
MSE | 0.0163 0.0418 | 0.0362 | 0.0155

2.55| 0.9512 | 0.9683 1.0759 0.932 | 0.9492
3.00 | 0.6065 | 0.6073 0.6531 | 0.6054 | 0.5954
3.50 | 0.3679 | 0.3635 0.3778 | 0.3777 | 0.3565 | Bayes
n=50 | 4.00| 0.2231 | 0.2187 0.2202 | 0.2374 | 0.2145
4.50 | 0.1353 | 0.1322 0.1292 | 0.1503 | 0.1297
MSE | 0.0089 0.0343 | 0.0215| 0.0084

2.55| 0.9512 | 0.9598 1.0761 | 0.9363 | 0.9502
3.00 | 0.6065 | 0.6067 0.6566 | 0.6048 | 0.6006
3.50 | 0.3679 | 0.3653 0.3808 | 0.3737 | 0.3617 | Bayes
n=100 | 4.00 | 0.2231 | 0.2206 0.2218 | 0.2319 | 0.2184
4.50 | 0.1353 | 0.1336 0.1297 | 0.1445| 0.1323

MSE | 0.0046 0.029 | 0.0118 | 0.0044
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(osisall (¥ — g3 k) S el ) sill Al gmall Ally a5

el gk L) Ashall MSE sy gl AN Al ail :(7) Jsos
0=2.5,0=0.5, A=2.5 Luvic ki)

Methods t Real MLE | Moments Per Bayes Best
2.55| 0.7788 | 0.7937 | 0.7472 | 0.7729 0.761
3.00 | 0.0821 | 0.0775 0.0875 | 0.1007 | 0.0746
3.50 | 0.0067 | 0.0074 | 0.0084 | 0.0137 | 0.0071 | Bayes
n=25| 4.00 | 0.0006 | 0.0008 0.0008 | 0.0023 | 0.0008
4.50 | 0.00005 | 0.0001 0.0001 | 0.0004 | 0.0001
MSE | 0.0047 | 0.0206 | 0.0134 | 0.0039
2.55 | 0.7788 | 0.7895 0.7684 | 0.771 | 0.7729
3.00 | 0.0821 | 0.0821 0.0867 | 0.0976 | 0.0804
3.50 | 0.0067 | 0.0074 | 0.0079 | 0.0114 | 0.0072 | Bayes
n=50 | 4.00 | 0.0006 | 0.0007 | 0.0007 | 0.0015| 0.0007
4.50 | 0.00005 | 0.0001 0.0001 | 0.0002 | 0.0001
MSE | 0.0019 | 0.0099 | 0.0065| 0.0016
2.55| 0.7788 | 0.7837| 0.7717 | 0.7687 | 0.7757
3.00 | 0.0821 | 0.0821 0.085 | 0.0921 | 0.0813
3.50 | 0.0067 | 0.0071 0.0075 | 0.0096 0.007 | Bayes
n=100 | 4.00 | 0.0006 | 0.0006 | 0.0007 | 0.0011 | 0.0006
4.50 | 0.00005 | 0.0001 0.0001 | 0.0001 | 0.0001
MSE | 0.00092 | 0.0064 | 0.0037 | 0.00085

Galll alae) e 1 Hladll




YOYY bl (0F) 2l e o>l galaiy) dlas
el gkl gl daihall MSE sy ddgeall dlla dopaiill 2l :(8) Jsan
0=2.5,0=1.0, A=0.5 Lxc dahi.l

Methods t Real MLE | Moments Per Bayes Best

2.55| 0.9753 | 1.0197 1.0226 | 0.9633 | 0.9732
3.00 | 0.7788 | 0.7996 0.7987 | 0.7754 | 0.7635
3.50 | 0.6065| 0.6122 0.6091 | 0.6118 | 0.5849 | Bayes
n=251 4.00 | 0.4724 | 0.4702 0.4661 | 0.4846 | 0.4494
4.50 | 0.3679 | 0.3622 0.3578 | 0.3853 | 0.3463
MSE | 0.0247 0.0252 | 0.0519| 0.0187

2.55| 0.9753 0.997 1.0244 | 0.9585 | 0.9742
3.00 | 0.7788 | 0.7885 0.8055 | 0.7711 | 0.7706
3.50 | 0.6065 | 0.6085 0.6178 | 0.6067 | 0.5947 | Bayes
n=50 | 4.00 | 0.4724 | 0.4702 0.4748 | 0.4784 | 0.4596
4.50 | 0.3679 | 0.3639 0.3655 0.378 | 0.3558
MSE | 0.0104 0.0161 0.027 | 0.0092

2.55| 0.9753 | 0.9851 1.024 | 0.9545| 0.9748
3.00 | 0.7788 0.783 0.8099 | 0.7677 | 0.7749
3.50 | 0.6065 | 0.6071 0.6246 | 0.6033 | 0.6008 | Bayes
n=100 | 4.00 | 0.4724 | 0.4711 0.4822 | 0.4747 | 0.4662
4.50 | 0.3679 | 0.3657 0.3726 | 0.3739 0.362

MSE | 0.0044 0.0112 | 0.0144 | 0.0043
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(osisall (¥ — g3 k) S el ) sill Al gmall Ally a5

o) gk L) Ashall MSE sy gl AN Gl ail :(9) Joon
0=2.5,0=1.0, A=2.5 Luic dikadl)

Methods t Real MLE | Moments Per | Bayes Best
2.55| 0.8825| 0.9148 | 0.8599 | 0.8744 | 0.874
3.00 | 0.2865 | 0.2806 | 0.2905| 0.308 | 0.2687
3.50 | 0.0821 | 0.0802 | 0.0877 | 0.1045 | 0.077 | Bayes
n=251 4.00 | 0.0235| 0.0242 | 0.0267 | 0.0379 | 0.0233
4.50 | 0.0067 | 0.0077 | 0.0082 | 0.0145 | 0.0074
MSE | 0.0105 | 0.0379| 0.0251 | 0.0076
2.55| 0.8825 | 0.8959 0.852 | 0.8723 | 0.8775
3.00 | 0.2865 | 0.2805 0.284 | 0.2972 | 0.2749
3.50 | 0.0821 | 0.0796 | 0.0843 | 0.0938 | 0.078 | Bayes
n=50 | 4.00 | 0.0235| 0.0233 | 0.0252 | 0.0309 | 0.0228
4.50 | 0.0067 | 0.007 | 0.0076 | 0.0105 | 0.0069
MSE | 0.0043 | 0.0162| 0.012| 0.0039
2.55] 0.8825| 0.8895 | 0.8684 | 0.8695 | 0.8803
3.00 | 0.2865 | 0.2844 | 0.2864 | 0.2948 | 0.2814
3.50 | 0.0821 | 0.0813 | 0.0838 | 0.0908 | 0.0804 | Bayes
n=100 | 4.00 | 0.0235 | 0.0236 | 0.0246 | 0.0286 | 0.0233
4.50 | 0.0067 | 0.0069 | 0.0073 | 0.0092 | 0.0069
MSE | 0.002 | 0.0086 | 0.0069 | 0.0019
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