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Process monitoring using the Burr XII distribution

Taken from www.topkaizen.com

Improvements:

Liu and Chen modify the
Clements method
[Liu and Chen, 2006].

Ahmad, Abdollahian, and
Zeephongseku show that the
method of Burr is better
[Ahmad et al., 2008].

Abbasi uses a neural network
type Multilayer perceptron
(MLP) to estimate the
distribution parameters
[Abbasi et al., 2010].

BUT...
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Process monitoring using the Burr XII distribution

there is not direct method of estimation

Taken from [Liu and Chen, 2006]
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Parameter estimation problem

The distribution probability density function is defined by:

f (x) =
k c xc−1

(1 + xc)k+1
; x > 0, c > 0, k > 0 k: shape parameter.

c : scale parameter.

logarithm of the likelihood function for the Burr XII distribution is:

ln(L) = n(ln(c) + ln(k)) + (c − 1)
n∑

i=1

ln(xi ) − (k + 1)

(
n∑

i=1

ln(1 + xci )

)
︸ ︷︷ ︸

There is not analytical solution

Andrea Molina-Alonso, Myladis Rocio Cogollo-Flórez Project proposal presentation Andrea
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Parameter estimation problem

Used methods

Maximum likelihood

Pseudo-Maximum likelihood

Neural network type multilayer perceptron

Minimum variance linear unbiased estimators
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Parameter estimation problem

Used methods

Maximum likelihood

Pseudo-Maximum likelihood

Neural network type multilayer perceptron

Minimum variance linear unbiased estimators

Heuristics are not yet considered
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Objectives

General Objective

Propose an accurate parameter estimation method for the Burr type
XII distribution.

Specific Objectives

Identify which heuristics methods are appropriate to find a
general way to estimate the parameters of the Burr XII
distribution.

Establish the found estimation method in a programming
language.

Compare the results obtained with the estimation method with
other proposed in the literature, using experimental data.
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Importance and originality of this research

The importance and originality of this research is:

It is not proposed a precise method of parameter estimation for Burr
type XII distribution.

A suitable monitoring on production processes requires the use of
methods that consider all data generating process (DGP).

Find another estimation method in which the use of tables is not
required.
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Schedule of Activities

Activity Start End

Review of literature July 20 September 29

Proposal report July 25 August 9

Oral presentation of the proposal report August 9 August 14

Identification of the method August 10 September 15

Oral progress report September 15 September 25

Method implementation September 15 September 29

Validation with experimental data September 29 October 15

Project report August 15 November 6

Project presentation October 24 November

Table: Schedule of Activities.
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Thanks for your attention!!

Use of metaheuristic methods in the estimation of indices
of non-normal processes.
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