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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). 

Keywords: Pareto's distribution, Markov chain Monte Carlo (MCMC), baysion estimator, 
Linear-exponential loss function, Balanced loss function 
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Bays(MCMC)   

  
   

a=-1a=1a=-1 a=1

3.114686 2.720242 2.3581975 2.2757874 2.3103806 3.540404 

1.271978 1.145952 0.8979515 0.8622196 0.8790305 1.543563 

5.848202 3.270615 2.957935 2.597193 2.739468 6.513176 

 
3.174345 1.875322 1.406798 1.259666 1.324478 3.778250 

3.096076 2.684546 2.276363 2.230239 2.250964 3.540404 

 
4.054068 2.938236 2.539879 2.341636 2.429816 4.630689 

2.974672 2.649306 2.283108 2.231757 2.254387 3.379609 

 
4.754602 3.515147 3.204720 2.906448 3.035485 5.335547 

3.804142 2.818692 2.285851 2.236250 2.258504 4.381269 

 7.984584 4.120768 3.805945 3.432922 3.597526 8.670042 
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0.5857977 0.523113 1.883708  

 
 1.937213 0.3300663 

0.471268
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0.6155512 0.553233 3.169445 

2.165567 0.3685052 0.496679 0.6432515 0.578803 3.395239 

2.058623 2.725822 2.813718 4.413288 3.774339 3.118761  

 2.42498 3.330861 3.186335 4.812168 4.195016 3.441711 

3.160943 3.880923 3.300464 4.98374 4.356258 4.183418 

1.008383 1.103666 1.396148 1.775621 1.601068 1.480534  

 
 1.305096 1.395531 1.502855 1.997954   1.768935 2.06809 

1.559345 1.862795 1.609722 2.292155 1.979607 2.51745
7 

1.026054 1.182496 1.214881 1.732972 1.49283 1.618829  

 
 1.101271 1.367932 1.248888         1.928532 1.608335 1.83932

3 

1.238537 1.657137 1.267048 2.19665 1.757057 2.13297
2 

1.298935 0.9333728 1.199211 2.222693 1.735703 2.23273
4  

 1.210821 1.313951 1.417918 2.876564 2.181547 2.09883
5 

1.426324 1.735056 1.51868 3.57515    2.608401
2.46110
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