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ABSTRACT: In this article, we concluded the Bayesian estimations for the parameters of the 

Gompertz distribution (GD) based on general progressively type-II right censored order 

statistics (GPTIIRCO). The squared error loss function (SEL) and linear-exponential loss 

function (LINEX) and the generalization of the entropy loss function (GE) and Al-Bayyati loss 

function (ABL) are considered for Bayesian estimation. Finally, a numerical example is 

established to clear the theoretical procedures.  

KEYWORDS: Gompertz Distribution; General Progressively type-II Right Censored Order 

Statistics. 

 

INTRODUCTION  

Kim [11] derived on estimating Burr Type XII parameter based on GPTIICO. Mohie El-Din 

et al. [12] derived Estimation for parameters of Feller-Pareto distribution from progressive 

Type-II censoring and some characterizations. Mohie El-Din et al. [13] and [14] derived 

characterization for Gompertz and linear failure rate distributions using recurrence relations of 

single and product moments based on GPTIICO.  

In failure data analysis, it is common that some individuals cannot be observed for the full  

failure times. GPTIICOS is a useful and more general scheme in which a specific fraction of 

individuals at risk may be removed from the study at each of several ordered failure times. 

Progressively censored samples have been considered, among others, as solved by Davis and 

Feldstein [7], Balakrishnan et al. [4], and Guilbaud [10]. This scheme of censoring was 

generalized by Balakrishnan and Sandhu [3] as follows: at time units are placed on 

test; the first  failure times, , are not observed; at time  where  is the  ordered 

failure time  units are removed from the test randomly, so prior to the 

 failure there are  units on test; finally, at the time of the  

failure, , the experiment is terminated, i.e., the remaining  units are removed from the test. 

The ’s,  and  are prespecified integers which must satisfy the conditions: 

 with  and   .   

If the failure times are based on an absolutely continuous distribution function (cdf)  with 

probability density function (pdf) , the joint probability density function based on GPTIICOS 

failure times  , is given by  
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 where, 

  

Through ut this paper, we concluded the Bayesian estimations for the parameters of the GD 

based on GPTIIRCO. The SEL, ABL, LINEX and GE loss functions are considered for 

Bayesian estimation. Finally, a numerical example is established to clear the theoretical 

proceduresare obtained. For more details of the SEL, ABL, LINEX and GE loss functions see 

Al-Aboud [1], Al-Bayyati [2], Bernardo and Smith [5], Calabria and Pulcini [6], and  

Figueiredo [8].  

Let   be the ordered observed failure 

times in a sample of size  under GPTIICOS scheme from the GD with probability density 

function (pdf) given by  

  

 and the corresponding cumulative distribution function (cdf) is given by 

  

 The hazard function at time t is given, by 

  

 The GD was introduced by Gompertz [9]. 

Bayes estimation  

In this section, we have three types of loss functions, which are SEL, ABL, LINEX and GE 

loss functions. We apply these types in two cases, the first is known shape parameter  and 

the second is  

 unknown shape   and scale parameter.  

 The likelihood function is 

   

The case of known shape parameter    

For Bayesian estimation, we use here the natural conjugate prior density function for  and the 

known shape parameter  is given by 

 Combining the 

likelihood function given by Eq.(2.1) and prior function Eq.(2.2), the posterior  density of 

given   is 
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Bayes estimator based on squared error loss function (SEL)  The Bayes estimators  of 

  based on SEL loss function given by 

                

  

 The hazard function H(t) at time under the SEL loss function given by 

 

Bayes estimator based on Al-Bayyati loss function (ABL)  The Bayes estimators   

based on ABL loss function given by 

  

 Similarly, hazard function H(t) at time t under the ABL loss function given by 

  

  

Bayes estimator based on linear-exponential loss function (LINEX) 

The Bayes estimators  of   based on LINEX loss function given by 
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Similarly, hazard function H(t) at time t under the LINEX loss function given by 

  

  

Bayes estimator based ongeneralization of the entropy  loss function (GE) 

The Bayes estimators   based on GE loss function given by 

 

                

  

  

 The hazard function H(t) at time t under the GE loss function given by 

  

The case of unknown shape and scale parameters   

 For Bayesian estimation, we use here the natural conjugate prior density function for  

given by 

  

 where 

 

Combining the likelihood function given by Eq. (2.1) and prior function Eq. (2.12), the 

posterior  

density of given  is 
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Bayes estimator based on squared error loss function (SEL) 

 The Bayes estimators    based on SEL loss function are given respectively, by 

                

  

  

 and  

  

  

 The  hazard function H(t) at time under the SEL loss function given by 

  

  

Bayes estimator based on Al-Bayyati loss function (ABL)  The Bayes estimators    

based on ABL loss function given by 

  

  

 and  

  

 Similarly, hazard function H(t) at time t under the ABL loss function given by 
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 Bayes estimator based on linear-exponential loss function (LINEX) 

 The Bayes estimators    based on LINEX loss function given by 

  

  

 and 

  

  

 Similarly, hazard function H(t) at time t under the LINEX loss function given by 

  

 Bayes estimator based ongeneralization of the entropy  loss function (GE) 

 The Bayes estimators    based on GE loss function given by 

 

                

  

  

 and 

 

                

  

 The hazard function H(t) at time t under the GE loss function given by 
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Numerical results 

In this section, we obtained some numerical results to compare the Bayes estimation under 

SEL, ABL  

(with  and ), LINEX (with ) and GE (with ) loss functions   

according to the following steps: 

Algorithm 

1- Specify the values    

2- Specify the values of the parameters    

3- For given values of the prior parameters.  

4- Generate a simple random sample of size  from  distribution,  

5- Determine the values of the censoring scheme  

  

7- Obtain the General Progressively type-II censored sample  where 

 

8- From steps (4)-(7), the order observations   

are calculated as follows  

  

9- We perform Monte Carlo simulation to compare th performaces of the different 

estimators for different sampling schemes. Monte Carlo simulations were performed utilizing 

1000 general progressively type-II  censored  samples  for  each  simulations. The  mean  

squared  error  (MSE)  is  used  to  compear the estimators, where  and 

  is the estimator of    

10- Compute the BEs of the model parameters relative to SEL, ABL, LINEXL and GE 

loss functions.  
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 The following is the generated sample from Gompertz distribution pdf in (1). 

 
 Scheme    n         m        r                                        R 

 
1 30       23      2         -,-, 0,0,0,0,0,1,0,0,0,0,0,1,0,1,0,0,0,1,1,1,1 

2 30       23      5         -,-, -,-,-,0,0,1,0,0,0,0,0,1,0,1,0,0,0,1,1,1,1 

3 30       17      2         -,-, 0,0,0,0, 1,1,1,1,1,1,1,2,2,1,1 

4 30       17      5         -,-, -,-,-,0, 1,1,1,1,1,1,1,2,2,1,1 

5 10       07      1        -,0,0,0,1,1,1 

 

The case of known parameter  

Table 1: The values of BIAS and MSE of the Bayesian estimates of   based on SEL, ABL, 

LINEX and GE loss functions when    

 

  

 

  

  

  

  

  

 

  

  

  

  

  

  

  

  

 

Table 2: The values of BIAS and MSE of the Bayesian estimates of   based on 

SEL,  ABL, LINEX and GE loss functions when   

 

  

 

  

  

  

  

  

  

 

http://www.eajournals.org/


European Journal of Statistics and Probability 

Vol.5, No.3, pp.41-51, June 2017 

___Published by European Centre for Research Training and Development UK (www.eajournals.org) 

49 
Print ISSN: ISSN 2055-0154(Print), Online ISSN: ISSN 2055-0162(Online) 

  

  

  

  

  

  

  

 

 The case of unknown parameters   

 

Table 3: The values of BIAS and MSE of the Bayesian estimates of   based on SEL, ABL, 

LINEX  and GE loss functions   

 

  

 

  

  

  

  

  

  

  

  

  

 

  

  

  

  

 

 

Table 4: The values of BIAS and MSE of the Bayesian estimates of   based on SEL, ABL, 

LINEX  and GE loss functions   
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Table 5: The values of BIAS and MSE of the Bayesian estimates of   based on 

SEL,  ABL, LINEX and GE loss functions   

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

CONCLUSION  

The Bayes estimators under both symmetric and asymmetric loss functions are obtained. 

When we compare the loss functions, we find that the ABL loss function is better than SEL, 

LINEX and GE loss functions in tables 1,3,4, and 5, while find that the ABL and LINEX loss 

functions are better than SEL and GE loss functions in table 2.  
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