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Purpose: The purpose of this study is to arrange the life data analysis literatures based on the

Bayesian method quantitatively and provide it as tables.

Methods: The Bayesian method produces a more accurate estimates of other traditional methods
in a small sample size, and it requires specific algorithm and prior information. Based on these
three characteristics of the Bayesian method, the criteria for classifying the literature were taken

into account.

Results: In many studies, there are comparisons of estimation methods for the Bayesian method
and maximum likelihood estimation (MLE), and sample size was greater than 10 and not more
than 25. In probability distributions, a variety of distributions were found in addition to the dis-
tributions of Weibull commonly used in life data analysis, and MCMC and Lindley’s Approxi-
mation were used evenly. Finally, Gamma, Uniform, Jeffrey and extension of Jeffrey distribu-

tions were evenly used as prior information.

Conclusion: To verify the characteristics of the Bayesian method which are more superior to
other methods in a smaller sample size, studies in less than 10 samples should be carried out.

Also, comparative study is required by various distributions, thereby providing guidelines necessary.

Keywords: Bayesian Method, Life Data, Sample Size, MCMC(Markov chain Monte Carlo),

Lindley’s Approximation
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Table 1 Classification of Group A based on sample size and estimation method

Method Sample Size
Author Year :
MLE |Bayesian <10 <125 <50 over 50
Taheri and Behboodian[15] 2001 0 5
Akama[5] 2002 0 46
Singh et al.[16] 2002 (¢} 0 5 20
Assoudou and Essebbar[17] 2003 0 0 21 61
Nassar and Eissa[18] 2005 0 0 15 30, 50
Guikema[19] 2005 0 1~10 10~20
Jaheen[20] 2005 0 0 5, 8 12
Soliman et al.[21] 2006 0 0 19
Huang et al.[22] 2006 0 5
Gebraeel and Lawley[23] 2008 0 25
Singh et al.[10] 2008 0 0 10 20 30, 40
Kundu[24] 2008 (¢} 0 20 30
Amin[25] 2008 0 25
Soliman[26] 2008 0 0 20 50 100
Kundu and Gupta[27] 2008 0 0 15, 23, 25 50 75
Ahmed et al[l] 2010 0 0 25 50 100
Kundu and Howlader[28] 2010 0 (0] 20, 25, 40
Wang et al.[29] 2011 (0] 8
Kim et al.[30] 2011 0 0 20 30, 50
Ahmed and Ibrahim[31] 2011 (0] [0) 25 50 100
Seo and Park[3] 2011 (0] 72
Jaheen and Al Harbi[32] 2011 (¢} 0 15, 50, 40 60
Li et al[33] 2011 0 30
Guure et al.[34] 2012 0 0 25 50 100
Fu et al[35] 2012 0 12, 17, 20 100
Guure and Ibrahim[36] 2012 0 0 25 50 100
Huang and Wu[12] 2012 0 (0] 19, 20
Ahmed et al[37] 2012 ¢} 0 25, 50 100
Kundu and Raqab[38] 2012 0 25, 50
Lin et al.[6] 2013 0 46
Mun et al.[9] 2013 0 0 5
Son[39] 2013 0 0 15 30 100
Jang and Lee[4] 2013 (0] 0 77
Ahmed[40] 2014 0 0 25 50 100
Hao and Su[41] 2014 0 16
Achcar et al.[42] 2015 (¢} 0 5 25 50
Cho et al.[43] 2016 0 0 3, 5,7, 10| 15, 20, 25 30
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Table 2 Classification of Group B based on simulation algorithm, distribution and data type
MCMC .
. e ; - Lindley’s
Author Year | Probability Distribution Data Type Metropolis- | Gibbs L
; approximation
Hastings | sampler
Nassar and Eissa[18] 2005 | Exponentiated Weibull | complete, type 2 0]
Guikema[20] 2005 BurrtypeXII complete 0
Singh et al.[10] 2008 | Generalized Exponential complete 0
Kundu[24] 2008 Weibull progressive type 2 0 0
Amin[25] 2008 Pareto progressive type 2 0
Kundu and Gupta[27] 2008 | Generalized Exponential complete 0] 0]
. BurrtypeXII, Exponential,
Ahmadi et al.[44] 2009 PathI()), Weibuﬁ(l—par) complete
Kundu and Howlader[28]| 2010 Inverse-Weibull type 2 0
Seo and Park[3] 2011 Logistic complete 0]
Jaheen and Al Harbi[32] | 2011 | Exponentiated Weibull type 2 0] 0]
Guure et al.[34] 2012 Weibull complete 0
Guure and Ibrahim[36] 2012 Weibull type 2 0
Huang and Wu[12] 2012 Weibull progressive type 2 0
Ahmed et al.[37] 2012 Weibull type 1 0
Kundu and Raqab[38] 2012 Weibull type 2 0]
Lin et al[6] 2013 Log-normal, Weibull type 1 0]
Son[39] 2013 Pareto(2-par) complete 0
Ahmed[40] 2014 Weibull interval 0 0
Hao and Su[41] 2014 Inverse-Gausian complete 0
Achcar et al.[42] 2015 Exponential(2-par) complete 0]
Cho et al.[43] 2016 Weibull complete 0
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Table 3 Classification of Group C based on prior information

Prior
Author Year | Probability Distribution Informative .
. Non-Informative
Exact |Wrong | Distribution
Taheri and Behboodian[15] | 2001 Binorminal Uniform
Guikema[19] 2005 Weibull 0 Gausian Uniform
Jaheen[20] 2005 BurrtypeXII 0 Gamma
Soliman et al.[21] 2006 Weibull 0 Gamma
Huang et al.[22] 2006 Gausian, Log-normal Jeffrey
Singh et al.[10] 2008 | Generalized Exponential 0 Gamma
Kundu[24] 2008 Weibull 0 Gamma
Amin[25] 2008 Pareto 0 Gamma
Kundu and Gupta[27] 2008 | Generalized Exponential 0 Gamma
Ahmadi et al.[43] 2009 B;::Ziex\ge IEZSZ’IH;I:;;I 0 Gamma
. Jeffrey, extension
Ahmed et al[1] 2010 Weibull of Jeffrey
Kundu and Howlader[28§] 2010 Inverse-Weibull 0 Gamma
Wang et al.[29] 2011 Threshold 0 Gamma
Kim et al.[30] 2011 | Exponentiated Weibull 0 Bivarate
Ahmed and Torahim[31] | 2011 Weibull Jeffrey, extension
of Jeffrey
Gausianx
Seo and Park[3] 2011 Logistic 0 Logisticx
Trianglular
Jaheen and Al Harbi[32] | 2011 | Exponentiated Weibull | O Gammax
Gamma
Guure et al.[34] 2012 Weibull extension of Jeffrey
Fu et al.[35] 2012 Pareto Jeffrey
Guure and Ibrahim[36] 2012 Weibull 0 Gamma generalised
Huang and Wu[12] 2012 Weibull 0 Bivarate
Ahmed et al.[37] 2012 Weibull Jeffrey, extension
of Jeffrey
Kundu and Raqab[38§] 2012 Weibull 0 Gamma
. . Gausian,
Lin et al.[6] 2013 | Exponential, Log-normal (0] Gamma
Mun et al.[9] 2013 Weibull 0 [0) Gamma
. Exponentialx
Jang and Lee[4] 2013 Weibull 0 Weibull
Ahmed[40] 2014 Weibull 0 Gamma
Hao and Su[41] 2014 Inverse-Gausian (0] Gausian,
Gamma
Achcar et al.[42] 2015 Exponential(2-par) 0 Copula, Gamma Jeffrey
Cho et al.[43] 2016 Weibull 0 [0) Gamma Jeffrey

X joint.
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