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ABSTRACT 
In this paper Bayes estimators of parameters of inflated geometric 

distribution have been obtained by taking joint beta prior. The loss 
functions used are squared, precautionary and entropy.

1. INTRODUCTION

Let us consider the inflated geometric distribution whose probability density function is defined by 
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Where 1p q .+ =  
(Singh, Dixit and Roy, 2015). 
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The object of the present paper is to obtain a Bayes estimator of the parameters α and p under different loss 

functions using a beta prior distribution. 
A commonly used loss function is the squared error loss function (SELF) 
 

2
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                                               (2) 

 

The Bayes estimator under the above loss function is the posterior mean, say, sθ
∧

is given by 
 

( )s E .θ θ
∧
=                                                 (3) 

 
Norstrom (1996) introduced an alternative asymmetric precautionary loss function and also presented a 

general class of precautionary loss functions with quadratic loss function as a special case. A very useful and simple 
asymmetric precautionary loss function is given as 
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The Bayes estimator under precautionary loss function is denoted by pθ
∧

 and is obtained by solving the 
following equation. 
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In many practical situations, it appears to be more realistic to express the loss in terms of the ratio θθ
∧

. In this 
case, Calabria and Pulcini (1994) points out that a useful asymmetric loss function is the entropy loss 
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Where  ,θδ
θ

∧

=  and whose minimum occurs at .θ θ
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=

 
Also, the loss function ( )L δ  has been used in Dey et 

al. (1987) and Dey and Liu (1992), in the original form having 1p .=  Thus ( )L δ  can written be as 
 
( ) ( ) 1eL b log ;  b>0.δ δ δ= − −                                                        (6) 
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The Bayes estimator under entropy loss function is denoted by eθ
∧

 and is obtained by solving the following 
equation 

 
1

1
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−
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                                                              (7) 

  
Since α and p lies between 0 and 1 so that we may take conjugate prior i.e., Beta distribution ( )B a,bα :  and 

( )p B c,d .:  Also α and p are independent then the joint prior is 
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2. BAYESIAN ESTIMATION 
 
Let 1 2 3 nx ,x ,x ,.......,x  denote a random sample of size n. Assuming that ( )1 2xn x , ,....,m=  denotes the number 

of observations with value x. The likelihood function can be expressed as below. 
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Using binomial expression, L becomes 
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Under the joint prior as given in (8), the joint posterior of α and p is given by 
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 BAYES ESTIMATORS OF Α 

 
 From (11), the marginal posterior of α is given by 
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Thus the Bayes Estimator of α under squared error loss function is denoted by sα
∧

 and is given by 
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Using (5), Bayes estimator of α under precautionary loss function is obtained as 
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The Bayes estimator of α relative to entropy loss function using (7), is obtained as 
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 BAYES ESTIMATORS OF P 
 
From (11), the marginal posterior of p is given by 
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The Bayes Estimator of p under squared error loss function is denoted by sp
∧

 and is given by 
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Using (5), Bayes estimator of p under precautionary loss function is obtained as 
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The Bayes estimator of p relative to entropy loss function using (7), is obtained as 
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3. CONCLUSION 
  
In this paper, we have obtained a number of Bayes estimator of parameters of inflated geometric distribution. 

In equations (13)-(15) we have obtained the Bayes estimators of α and in equations (17)-(19), the Bayes estimators 
of p under joint beta prior. In the above equation, it is clear that the Bayes estimators depends upon the parameters 
of the prior distribution. In this case the risk functions and corresponding Bayes risks does not exist. 
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