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Abstract: This document shows the Bayesian methodology for estimating the parameters μ and σ normal demand for a 
recycling process. In addition, some important quantiles will be obtained in the management of information, such as 
percentiles 2.5, 97.5, 10.0 and 90. The paper demonstrates the benefit of using Bayesian inference. The components in the 
Bayes model will be grounded, i.e. priors for the parameters, the likelihood function, the marginal distribution and posterior 
distribution, with which the above estimates are developed. Calculations are made using the R language for statistical 
calculations. 
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1. Introduction 
 
Today a growing number of companies have implemented recycling programs and remanufacturing, Morales 

(2008). These efforts often involve the operation of manufacturing systems and remanufacturing joint. One of the main 
challenges in managing such hybrid systems is the stochastic nature of product returns. In particular, there is significant 
variability in terms of returns. (Aras et al. 2003). 

In Juarez city the industry is not only is focused on producing items or new products, it is also engaged in 
remanufacturing. There are several companies dedicated to the remanufacturing of automotive parts, computers among other 
items. With the remanufacturing, a product of return used is often dismantled, reprocessed, and are joined in a new product. 
(Grubbström, 2006). 

In the remanufacturing process, a low percentage of the products is not reusable, it does not generate big problem 
because it is always possible to complete the deficient amount (missing or low quality) with new items or materials 
purchased from external suppliers to meet demand in a given period. 

The percentages of products useful or not, are an uncertainty for the remanufacturing process. To address the 
uncertainty of the recovery rate of the products used in the remanufacturing system, we recommend using Bayesian analysis. 
In the Bayesian analysis the new information is combined with previous information available. At this point the information 
prior (prior distribution) corresponds to historical data or subjective thinking of making decisions about the random 
parameter of the process involved. The consequent decision or inferential statement (posterior distribution) brings together all 
available information about the uncertain parameter of interest. 

 
 

2. Bayesian Inference 
 
Bayesian inference is based exclusively on the Bayes Theorem   where  is a probability 

density function a priori for the parameters of the normal distribution,  it is the likelihood function and  it is the 
posterior distribution (Figure 1). 

Albert (2009) mentions that in a Bayesian inference problem is assume you have defined the log posterior density by 
R function. Gelman et al (2203), and Gamerman, D. & Lopes, HF (2006) mention that an appropriate approach to summarize 
this density function is to carry out an algorithm for the simulation of a Markov chain, adding that the Metropolis-Hasting 
algorithms and Gibbs sampling are acceptable Markov chains because they are easy to program and require little prior 
information. But these algorithms require some initial value, such as a measure of centralization or dispersion, which can be 
estimated by not Bayesian methods like the method of moments and maximum likelihood value. Albert (2009) states that, 
alternatively it is possible to obtain the algorithm of Nelder and Mead to get posterior mode and an approximation to the 
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