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1. INTRODUCTION:
Exponential distribution plays an important role in lifetime data 
analysis. Many authors have developed inference procedures for 
Exponential model. Abdul et al (2001) explored the relationship 
between and Bayesian and classical estimation. Bayes estimator of 
the standard exponential distribution with discussion on symmetric 
and asymmetric loss function was discussed by Ali et al(2005). Aslam 
et al (2010) described the relationship between Bayesian and 
classical estimation using uninformative priors for the parameter of 
the exponential model for time-to-failure data. Kazmi et al.(2012) 
compared class of life time distributions for Bayesian analysis. ey 
studied properties of Bayes estimators of the parameter using 
different loss functions via simulated and real life data. Radha et al 
(2013) assumed generalized uniform-inverted gamma distribution 
as double priors for the parmater of Maxwell distribution to obtain 
Bayesian estimator. 

In this paper, Gamma- Chi-square distribution is considered as 
double prior for single unknown parameter of the exponential 
distribution . Posterior distribution under this double prior is 
derived. Bayes estimator under the loss functions, squared error loss 
function and quadratic loss function is also derived. Comparison is 
done using posterior risk of these loss functions.

2. POSTERIOR DISTRIBUTION:
e posterior distribution   for the unknown parameter of 
Exponential distribution under double prior namely Gamma-Chi-
Square distribution  is derived in the following section.

2.1. Likelihood function:
A random variable X is said to have an Exponential distribution with 
parameter      and its probability density function is given by,

2.2 POSTERIOR DISTRIBUTION FOR GAMMA-CHI-SQUARE AS 
PRIOR:
e double  prior distribution of      is Gamma distribution with hyper 
parameters        and        is given by

e second prior distribution of   is assumed as   Chi-Square 
distribution with hyper parameter     and its probability density 
function given by

Now we define the double prior for 

e posterior distribution of  x is

3. BAYESIAN ESTIMATION FOR DIFFERENT  LOSS FUNCTIONS: 
                  be a loss function and            is a risk function . Bayes decision 
is a decision which minimizes risk function  and gives best decision. 
If the decision is choice of an estimator then Bayes decision is a  Bayes 
estimator.

3.1 Squared Error Loss Function (SELF):
e squared error loss function is defined as: 

3.1.1 Bayes estimator under SELF with Gamma-Chi-square 
prior:

3.2 Quadratic Loss Function (QLF):
A quadratic loss function is defined as:

for some constant C; the value of the constant makes no difference to 
a decision, and can be ignored by setting it equal to 1.

e quadratic loss function can also be defined as
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3.2.1. Bayes estimator under QLF with Gamma – Chi-square 
Prior: 

Now 

4. POSTERIOR RISKS UNFER DIFFERENT LOSS FUNCTIONS:
4.1 Posterior risk of the Bayes estimator under SELF 

4.2 Posterior risk of the Bayes estimator under QLF 

5.  SIMULATION STUDY:
In this section simulation is carried out to check the performance of 
double prior. Random samples of sizes n= 10, 20,30,50,75,100 to 
represent small, medium and large data are generated from 
Exponential distribution. e scale parameter is estimated for 
Exponential distribution under double prior selection Gamma-Chi-
square  with                         All the results are carried out using R 
software. 

6. COMPARISON UNDER THE LOSS FUNCTIONS WITH 
RESPECT TO POSTERIOR  RISK:
 Posterior  risks of the posterior distribution under loss functions is 
calculated by assuming different sets of hyper parameters 
15,25,35,45,55,65,75.  Tables I to VI   summarizes the posterior risk 

under different loss function SELF and QLF based on double prior 
selection Gamma-Chi-square. e posterior risk under SELF is less 
compared to QLF. 

7. CONCLUSIONS:
Posterior risk based on Gamma-Chi-square and for all the loss 
functions, decreases with increase in sample size. Posterior risk 
decreases with increase in the value of the parameter      for different 
choice of hyper parameters. Loss function under QLF   seems to be 
constant as the value of     iincreases, which is dependent on the 
parameter. e loss function SELF has minimum posterior risk 
compared to QLF. So, Gamma-Chi-square can be used as double 
prior with minimum posterior risk for estimating the parameter of 
exponential model.

Table I to VI shows the Posterior Risk of Gamma- Chi-square 
Double Prior using SELF/ QLF
TABLE-1

Table II

Original Research PaperVolume : 5 | Issue : 12 | December-2016  • ISSN No 2277 - 8179 | IF : 3.508 | IC Value : 78.46

IJSR - INTERNATIONAL JOURNAL OF SCIENTIFIC RESEARCH820



Table III 
Table IV

Table VI
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