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Abstract:

Pareto's distribution is one of the most widespread failure distributions of stress and strength
models and is widely used in reliability theory applications. This distribution is important in many
fields, including operations research, queuing theory, communications, mechanical engineering,
and economics as a model for individuals' income.

In this research, We found baysian estimator of Pareto distribution with two Parameters based
on Symmetrical and asymmetrical loss functions. We have found a new estimator of Pareto
distribution with two unknown Parameters using the Markov chain Monte Carlo (MCMC) based
on a new balanced loss function and Conjugate Prior distributions, and to verify the efficiency
of the performance of the proposed estimate, This estimate was compared with Bayes'
estimations and maximum likelihood estimation using data generated from Pareto distribution
with two parameters and sample size 100 based on the Mean Error Squared (MSE) scale.
The results of the comparison showed that the proposed estimate was the best of the studied
estimations, since the inferences obtained for Pareto's distribution of the parameters are new
results Covering all the previous results that dealt with this distribution or one of the special
cases related to it and solved the problem of complex calculations that result in Bayes'

inferences using Markov chain Monte Carlo (MCMC).
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Leils lgdle Jgemal) 5 Al i) (3l @lslusg 5oUS (630 o Cagisll b Lo A yg ajstll Sialed Aibidall i)yl
Gy Al @ A Qgllaall Jaas ¥ sasly A of Liad asladll ey cBlSlal) uslad alasials dase ljlie Jae
el LS P e ellyg (L =500) 038 ,lSus (n = 100,n = 50,n = 25) ddtide alaaly dlsie
i Cuno lilall dilas clbdee (e 2l oLl Aalll o3 gdiied Cus o(duibas) dpay 4dd) R Ll dallly s
G ¥ AL malydl ok e dinld) )5 ey Laa Packages aiall e Lo (aa cBllaill o3 ailas
.(2011¢ Matloff,¢ 2013 «Cotton) Luanl<Y) ¥ laall L lealaial limb aale

Lajl (sra o g Bglly o dall 3y da s A 5laall Gy s gk S el Bag s e o SN Jal s
L) Hlaall Ay 5 g e il 5Laal) A1) dabaal) slwall Jigag Al clayygill 4 ahia ) Lnlal gl
Aladial ot (Jal daladd L o 30 2o Glldg [y (Aaaal) g sal) Aeu) )l Al 5 [, ddasl)
AL any (535 yiall (p A5aall MSE a il Tadl) Jaussie

L
1 — —~
MSE = Z;(g N ORCET) (25)

t S Jpaad) B damsdl il e Jsasll SO =(a B)B=(a B) -
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Fiub 8 Aalne ol b daddieal) Gihal) Gaaled @il 1(2) ady Jgaad)

Bays(MCMC)
]
e e MSE;,, MSE;
Laas) | dued
MSE@BS
a=1 a=—1 a=1 a=—1

100 | 1.883708 | 0.523113 | 0.5857977 (5)'438468 0.3112482 | 1.130762

gff 50 | 3.169445 | 0.553233 | 0.6155512 8'471268 0.3300663 | 1.937213

251 3.395239 0.578803 | 0.6432515 | 0.496679 | 0.3685052 | 2.165567

100 | 3.118761 3.774339 | 4.413288 | 2.813718 | 2.725822 | 2.058623

@ =45 50 | 3.441711 4.195016 | 4.812168 | 3.186335 | 3.330861 | 2.42498

251 4.183418 4.356258 | 4.98374 3.300464 | 3.880923 | 3.160943

100 | 1.480534 1.601068 | 1.775621 | 1.396148 | 1.103666 | 1.008383

;f; 50 |2.06809 |1.768935|1.997954 |1.502855 |1.395531 |1.305096
25 ;-51745 1.979607 | 2.292155 |1.609722 |1.862795 |1.559345
100 | 1.618829 | 1.49283 |1.732972 |1.214881 |1.182496 |1.026054
g‘;g 50 %'83932 1.608335 | 1.928532 | 1.248888 |1.367932 |1.101271
25 %'13297 1.757057 | 2.19665 | 1.267048 |1.657137 | 1.238537
100 2'23273 1.735703 | 2.222693 |1.199211 |0.9333728 | 1.298935
Zfi 50 %'09883 2.181547 | 2.876564 |1.417918 |1.313951 | 1.210821
25 %'46110 2.608401 | 3.57515 | 1.51868 | 1.735056 | 1.426324

R disapl) 5l cilajia Lo Talaie) dall) dae) ¢t ysaal)
Hlall dlsa e aldiels b @il 8 olaa¥) a8 ol s oadl) o A5l vie (2) o) dsaall e aadls
Bluall Ay e alae VU 5ol il o of Liad Laadlis alaeY) ey o 3 WdUlhe (e il dibiadl)
Jisall e olaeVh 3k chste slhal g e eladl jreal al ziall ol o 4l 13 (A siall)assiall £oud)
al) ana 2Ll Ao k) 55l () L Jaadlig (g2Y)
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rcluagilly cilalinuy)-4

Conclusions :alalitiuyi-1-4

Lo 1 LSy Ay aladt s 5l o (el Sprde e Jyand) a5 LSl alyy e alael

L) BLaal) 10y 5 1y Al 5Hladl) A00) A Blae ;e A Blae Hlad Jlsa e Talaiel 3l 39k

Dlis) 4ty (UKl A alaal e (o 550 2t T [y (Aa kall) g jsall Aa) BLadll A0 5 [, Al

Al ) ) el A e lileagig slSLal) Ay alasialy i) 43y

Hlosd I e LeDIA e Jsemnll 0 Say daane 00 I3 (Aa el Ansial) L) glaesdl 302 ) (1
Aghall sleall Adlyy dge il Bl A () Asgy Ligmarads LiSy Cn A BLae je g 4 bLas
o Sl all Jlgy e ol 1aa e e WL Laal) doagill a5 ol giloall L et ey dp Y]
Lalall eVLal aal o gptalea gl ajs (e ca o) Al Gluhall psead 3 cene il
lad)l gyladl Jlss Lgd Crardiiudg 4ie

) sl J€ Tads 5agaa LS i cpaleall (63 sl aoisil Lgle Ulas 3l YY) o) (2
A Aalall eV asT ol asll 13 clsls

sl Al (33 (63 a) aladt by Sl VYR W) 8w e Bedl clleal) A S a3 (3
Buas &l e Ulasy

pan b el Aagmdl AN e alaeWh Sl clpa i o eldadl) w8 o ) e oy (4
S g daa iy Andadl) A ) AN e alaie WU b e @ 8 Lells ol el b e LA
s 53l Adiaall ey al) oUdaa) and Ji Liads cdatisd) @, B and dal (e cllig 2 dae1 (LY
il 5oL 33355 SV LY Ak e deadl il ey 35l 33bk ol ol Ml el
- liall aas 8ol

Recommendations :ciluagili-2-4

o (e sdbe (ally (oY) i ml) AC fe Joan LgasS daiall Aiphl) oot uly aagi Gom Laa =1
Apldl Gk gaes (e Jeadl il cudael dagiad) 2ahll e dasll) el yal)

rnhall aisi Jie AT Dlldia) Clasjsi allae o 8 dajikal) HLwdl) Alls a5k o Bulaly mgy 2
il e il aas 30 Ay dule @i

asSke Alubes Gl (385 Jaadly dfidly Llal) Aol ai®Y) Loeay laalaia¥) 4818 3 (pfinll) pues e =3
STl 13 daliy AdLaaY ) Cilagy il (s i B ek Al JSLa) da 3 (MCMC) LIS cuiga
Al ggaa dalra (0

i)l Saete Llaa¥) clajgll (e o da kel daphll Guls —4

b asl iRl Hadall e ol 4% 558 o) -5
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