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Abstract 
           We produced a study in Estimation for Reliability of the Exponential 

distribution based on the Bayesian approach. These estimates are derived using 

Bayesian approaches. In the Bayesian approach, the parameter of the 

Exponential distribution is assumed to be random variable .we derived bayes 

estimators of reliability under four types when the prior distribution for the scale 

parameter of the Exponential distribution is: Inverse Chi-square distribution, 

Inverted Gamma distribution, improper distribution, Non-informative 

distribution. And estimators for Reliability is obtained using the well known 

squared error loss function and weighted squared errors loss function. We used 

simulation technique, to compare the resultant estimators in terms of their mean 

squared errors (MSE), mean weighted squared errors (MWSE).Several cases  

assumed for the parameter of the exponential distribution for data generating, of 

different samples sizes (small, medium, and large). The results were obtained by 

using simulation technique, Programs written using MATLAB-R2008a program 

were used. In general, Simulation results shown that the resultant estimators in 

terms of their mean squared errors (MSE) is better than the resultant estimators 

in terms of their mean weighted squared errors (MWSE).According to the our 

criteria is the best estimator  that gives the smallest value of MSE or  MWSE .  

For example bayes estimation is the best when the prior distribution for the scale 

parameter is improper and Non-informative distributions  according to the 

smallest  value  of  MSE  comparative to the values of MWSE  for all samples 

sizes at some of true value of t and θ .   

 
Key words: The Exponential , Bayes method, the prior distributions:  Inverse 

Chi-square distribution, Inverted Gamma distribution, improper distribution, 

non-informative distribution, mean squared errors (MSE), mean weighted 

squared errors (MWSE). 
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1. Introduction 
The exponential distribution is one of the most important distributions in life-

testing and reliability studies. Inference procedures for the exponential 

distribution and applications in the context of life-testing and reliability have 

been discussed by many authors. We mention some of them in a brief manner: 

Chiou (1993) 
[4]

 propose two empirical Bayes shrinkage estimators for the 

reliability of the exponential distribution and study their properties. Under the 

uniform prior distribution and the inverted gamma prior distribution these 

estimators are developed and compared with a preliminary test estimator and 

with a shrinkage estimator in terms of mean squared error. The proposed 

empirical Bayes shrinkage estimator under the inverted gamma prior 

distribution is shown to be preferable to the preliminary test estimator and the 

shrinkage estimator when the prior value of mean life is close to the true mean 

life. 

Baklizi (2003)
 [1]

 investigated the advantages of incorporating prior 

information in the reliability function through the shrinkage estimators. His 

work is an effort to coin unified shrinkage estimators of reliability function for 

five lifetime distributions commonly used to model lifetime data by biologists, 

physicists, engineers and statisticians for living and non-living entities. 

Sarhan (2003) 
[7]

 exploits past experiments to approximate a prior information 

(prior density) into 

the model, in estimating reliability function and parameter of exponential 

distribution, by using bayesian approach. 

Balakrishnan, Lin and  Chan( 2005) 
[2]

 make a comparison of these two 

prediction intervals based on the expected width of the prediction interval, as 

well as by means of the probability of the width of one being smaller than the 

other .Numerical results of these comparisons are presented for different choices 

of the parameters involved. Also they present an example to illustrate the results 

discussed in this paper. 

 Friesl and Hurt (2007)
 [5]

 give some basic ideas of both the construction and 

investigation of the properties of the Bayesian estimates of certain parametric 

functions of the exponential distribution under the model of random censorship 

assuming the Koziol–Green model. Various prior distributions are investigated 

and the corresponding estimates are derived. The stress is put on the asymptotic 

properties of the estimates with the particular stress on the Bayesian risk. Small 

sample properties are studied via simulations in the special case. 

Liu and Ren (2013) 
 [6]

 study the empirical Bayes estimation of the 

parameter of the exponential distribution. In the empirical Bayes procedure, 

they employ the non-parameter polynomial density estimator to the estimation of 

the unknown marginal probability density function, instead of estimating the 

unknown prior probability density function of the parameter. They Empirical 

derived bayes estimators for the parameter of the exponential distribution under 

squared error and LINEX loss functions. 
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 They use numerical examples to compare the empirical Bayes estimators  

obtained under squared error and LINEX loss functions and they get the result 

of the mean square error of the empirical Bayes estimator under LINEX loss is 

usually smaller than the estimator under squared error loss function, so it is 

more better.   

So in this paper, we try to find best estimation for Reliability function 

( R(t)) of exponential distribution which it means the probability of surviving at 

least till age t. According to the smallest value of Mean Square Errors (MSE) 

and Mean Weighted Square Errors (MWSE) were calculated to compare bayes 

estimators under  four  types of prior distributions to  get  bayes  estimation 

:Inverse Chi-square distribution , Inverted Gamma distribution, Improper 

distribution ,Non-informative distribution when the Bayesian estimation based 

on squared and weighted squared error loss functions .Several cases from 

exponential distribution for data generating ,for different sample sizes (small, 

medium, and large).The results were obtained  by using  simulation  technique, 

Programs written using MATLAB-R2008a program were used. 

2. Exponential Distribution 
We consider t1, t2, …, tn is a random sample of n independent observations 

from an Exponential distribution having the probability density function (pdf) 

define as 
[3]

: 

) 1 (  ...                                                                                 0      t,     )
θ

texp(-  1-θ   ) θ ; t f( 

            where θ  > 0 is mean, standard deviation, and scale parameter of the 

distribution, θ  is a survival parameter in the sense that if a random variable t is 

the duration of time that a given biological or mechanical system  manages to 

survive, and  t ~ Exp(θ ) then the expected duration of survival of the system is 

θunits of  time .So the cumulative (distribution) function is 

) 2 (  ...                                                                      0      t  ,     )
θ

texp(-  -1 f(u)du   ) t F(
0


t

 

Also, the Reliability function is 

) 3 (  ...                                                                                )
θ

texp(- f(u)du   ) t F(-1R(t) 


t

     

 Where R(t)  is probability of surviving at least till age t .And F (t) is the 

cumulative distribution function. 

 

 

 

 

 

http://en.wikipedia.org/wiki/Probability_density_function
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http://en.wikipedia.org/wiki/Random_variable
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3. Bayes Estimation Method  
In this section, we used several methods to estimation Reliability 

function( R(t)).Let ) t, ... ,t, t(t n21 be a random sample of size n with 

probability density function given in equation (1) and likelihood function from 

the Exponential pdf given in (1) will be as follows
[3]

: 

) 4 ( ...                                                                        
θ

t
exp(-  n-θ  ) θ ; t f(

n
 θ)\tL(

i

n
1i

1i

 )







In this paper the posterior distributions for the unknown parameter θ are 

derived using the following four types of priors, and then get bayes estimation 
 

[3]
: 

1.Inverse Chi-square distribution
[9]

.  

2.Inverted Gamma distribution
[8]

. 

3.Improper distribution. 

4.Non-informative distribution. 
3.1 The posterior distribution using different Priors 

It is assumed that θ  follows four types of prior distributions with pdf as given 

in table below: 

Table -1: The four types of prior distributions ( ) θ P( ) with pdf forθ . 

Prior distribution ) θ P(  

θ ~Inverse Chi-square( v ) 0θ  for    v,   )
2θ

1 
exp(-   θ  

2

1 
 ) θ P(

1
2

v
-

2

v
     α 



 

θ ~Inverted Gamma( β α, ) 

 
0θ  β, α,for         )

θ

β 
exp(-  

1)(α-
θ  

Γα

αβ 
  ) θ P(      α 


 

θ ~Improper( ba, ) 

 
 - 




a  and                                                

 0θ  b,for        )
θ

b 
exp(-  

1)(a-
θ   ) θ P(    α

 

θ ~Non-informative( c ) 

 

0  c θ,for          
θ

1
     ) θ P(

c
 α   

 

 

Then the posterior distribution of given the data ) nt, ... ,t, t(t 21 is: 

) 5 ...(                                                      
)dθ θ P(   θ)\tL(

θ

) θ P(   θ)\tL(
    t) \θ P(                               
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Substituting the equation (4) and for each  ) θ P( as shown in table -1 in 

equation (9), we get the posterior distributions for the unknown parameter θ are 

derived using the following four types of priors ( for more details see Appendix-

A). 

 

Table -2: The posterior distributions ( t) \θ P( ) for the unknown parameter 

 (θ) are derived using the following four types of priors. 

Prior dist
n
. The posterior distribution ( t) \θ P( ) 

Inverse 

Chi-square 

pdf with ) )
2

1
t ( β ), 

2
(nα ( Gamma Inverted~t)) \θ (P i

n
1i(new)(new)1  

v

0θ    v,,n                                                                            

))
2

1
t(

θ

1
exp(-θ  

 )
2

v
Γ(n 
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2

1

i
tn

1i
( 

 t) \(θP i

n
1i1  

1])
2
v[(n-

)
2
v

(n







 
 





 

Inverted 

Gamma 

 

pdf with ) β)t ( β α),(nα ( Gamma Inverted~t)) \θ (P i

n
1i(new)(new)2  

 

0θ α, β, n,                                                                                          

  α)Γ(n 

β))
i

tn
i

(
θ

1
exp(-  

1]α)[(n-
θ  )β

i
tn

i
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  t) \(θP
11
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3.2 Bayes' Estimators 

Bayes' estimators for Reliability function (R= R(t)), was considered with four 

different priors and under two loss functions: 

1.The squared error loss function   
2

1 R)  - R  (R)  , R  (L
^^

 . 
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2.The weighted squared error loss function   

1kfor     ,     
R

R)  - R  K(
R)  , R  (L

2

2

^
^

 . 

Where 
^

R  an estimator for is R , was considered with different four priors, and 

under two loss functions. Following is the derivation of these estimators: 

 

3.2.1 The squared error loss function  

To obtain the Bayes' estimator, we minimize the posterior expected loss given 

by:  

) 6 (  ...                                                                                                 R)  - R  (R)  , R  (L 2

1

^^

        

 After simplified steps, we get Bayes estimator of R(t)  denoted by
               ^  

SE (t)R for the 

above prior as follows 

7) (  ...                                                                                 dθ t) \θ P( R(t)t) \R E( R
0

SE

^




  

 So, the following results are the derivations of these estimators under the 

squared error loss function with different four priors (for more details see 

Appendix-B). 

Table -3: The estimators (
              ^  

SE (t)R  ) under the squared error loss function  

with different four priors. 

Prior distribution dθ t) \θ P( R(t)t) \R E( (t)R
0

SEi

^




  

Inverse Chi-

square 
 0v&n  ,   ] 

0.5tt

 0.5t
[ (t)R

)
2

v
(n

i

n
1i

i

n
1i

SE1

^











  

Inverted Gamma 

 
0 α, βn,  ,  ]

βtt

βt
[(t) R

α)(n

i

n
1i

i

n
1i

SE2
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1

bt
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i
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3.2.2 The weighted squared error loss function    

To obtain the Bayes' estimator, we minimize the posterior expected loss given 

by: 

(8)   ...                                                                     1kfor     ,     
R

R)  - R  K(
R)  , R  (L

2

2

^
^

   

After simplified steps, we get Bayes estimator of R(t)  denoted by
               ^

WSE (t)R for the 

above prior as follows 

) (9  ...                                                                            

  dθ t) \θ P( 
R

1

1

x) \
R

1
 E(

1
 R

0

         ^

WSE




  

So, the following results are the derivations of these estimators under the 

weighted squared error loss function with different six priors (for more details 

see Appendix-C). 

Table -4: The estimators (
                 ^

  WSE (t)R  ) under the weighted squared error loss  

function with different four priors. 

 

Prior distribution 
  

  dθ t) \θ P( 
R

1

1

x) \
R

1
 E(

1
 (t)R

0

              ^

WSE




  

Inverse Chi-square  0v&n  ,   ] 
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 0.5t
[ (t)R

)
2

v
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i

n
1i
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n
1i
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a)(n-

i

n

i

i

n
1i

WSE3

^














 

 

Non-informative 
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4.  Simulation Study  
In this study, we have generated random samples from Exponential distribution 

and compared the performance of Bayes estimators based on them. So we have 

considered several steps to perform simulation study as follow:    

1.We have chosen sample size n = 30, 60, 90and 120 to represent small, moderate 

and large sample size. 
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2.We generated data from Exponential distribution for the scale parameter; we 

have considered randomly several values for the parameter of Exponential 

distribution 2.5 , 1.5  , 1  , 0.5θ  . 

3.We choose the values for the  parameters of the prior distributions that give 

the appropriate estimation for Reliability function ( R(t)), as shown below:  

 We used two values for the parameter of the Inverse Chi-square distribution 

(v= 4, 6) as prior distribution forθ . 

 We used two values for the parameters of the Inverted Gamma distribution 

(5,2)) ((3,1), ) β,  α (   as prior distribution forθ . 

 We used two values for the parameters of the improper distribution 

(9,3)) ((7,3), ) b,  a (   as prior distribution forθ . 

 We used randomly three values for the function of the non-informative prior 

distribution c = 1, 3. 

4. The number of replication used was ( 1000L  ) for each sample size (n). 

5. The true ) t R(  is computed according to the formula (3) with 2.5 , 1.5  , 1  , 0.5θ   and 

the true t is 3.5 , 2.5  , 1.5  , 0.5t  . 

6. We obtained estimators for Reliability function ( R(t) ), the estimators in table (3), it 

means the estimators )(t)R( SE

^

under the squared error loss function with four different 

priors .And the estimators in table (4) , it means the estimators )(t)R( WSE

^

under the 

weighted squared error loss function with different four  priors.  

The simulation program was written by using MATLAB-R2008a program. After 

the Reliability function ( R(t)), was estimated, Mean Square Errors (MSE) and Mean 

weighted squared Errors (MWSE) were calculated to compare between the bayes 

estimators, where k=1. So we have the following criteria: 

...(10)                                                                               )) t R(- ) t ( R (
L

1
) ) t ( R MSE(

2
    ^^

L

1000

1L




   

(11) ...                                                                       )
) t R(

)) t R(- ) t (
  ^

 R (
(

L

1
) ) t ( R MWSE(

2^
L

1000

1L




      

    See appendix-D, for the   programs algorithm. The results of the simulation 

study are summarized and tabulated in tables (4-1to4-4).In each row of tables (4-1to4-4) 

,we  have  four  estimated values for R(t)
             ^   

) (R(t) with MSE for all sample size (n) and 

values (v, (α ,β ), (a , b), c ) respectively. Also the results of the simulation study are 

summarized and tabulated in tables (4-5to4-8).In  each  row of tables (4-5to4-8) ,we  

have  four  estimated values for R(t)
             ^   

) (R(t) with MWSE for all sample size (n) and 

values (v, (α ,β ), (a, b), c) respectively  .The Bayes estimators under four types of prior 

distribution .So our criteria is the best estimator  that gives the smallest value of ( MSE ) 

and ( MWSE ). We list the results in the following tables (4-1 to4-8). 
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Table 4-1: Reliability Estimation using Bayes with respect to 

) ) t ( R MSE(
^

when prior distribution is inverse Chi-square . 
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Table4- 2: Reliability Estimation using Bayes with respect to 

) ) t ( R MSE(
^

 when prior distribution is inverted gamma . 
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Table4- 3: Reliability Estimation using Bayes with respect to 

) ) t ( R MSE(
^

 when prior distribution is improper . 
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Table4- 4: Reliability Estimation using Bayes with respect to 

) ) t ( R MSE(
^

 when prior distribution is non -informative . 
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Table4-5: Reliability Estimation using Bayes with respect to 

) ) t ( R MWSE(
^

 when prior distribution is inverse Chi-square . 
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Table4-6: Reliability Estimation using Bayes with respect to 

) ) t ( R MWSE(
^

 when prior distribution is inverted gamma. 
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Table4-7: Reliability Estimation using Bayes with respect to 

) ) t ( R MWSE(
^

 when prior distribution is improper . 
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Table4-8: Reliability Estimation using Bayes with respect to 

) ) t ( R MWSE(
^

 when prior distribution is non –informative. 
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5. Discussion 
In general, as we see in the tables (4-1to 4-8) by using different estimation 

methods, we find the Mean Square Errors (MSE) and Mean weighted squared 

Errors (MWSE) were decreased when sample size increased in all cases. That 

means the estimation of 
             ^   

) (R(t) get better for the large sample sizes. We obtained 

a good estimation according to the smallest values of MSE for all samples sizes 

(n) comparative to the other estimated values for MSE.  

As we see in table (4-1), when the true value of θ ( 0.5θ  )  and the  prior 

distribution for θ  is  

 Inverse Chi-square distribution with v=4 for t=0.5 and with v=6 for t=1.5,2.5 

,3.5.  

 Inverted Gamma distribution with 2)β 5,α (   for all t=0.5,1.5, 2.5 ,3.5 . 

 Improper distribution with (a=7, b=3) for t=0.5 and with (a=9, b=3) for 

t=1.5,2.5 ,3.5. 

 Non-informative distribution with c=1 for t=0.5 and with c=3 for t=1.5,2.5 ,3.5. 

And in table (4-2), when the true value of θ ( 1θ  )  and the  prior distribution for 

θ  is  

 Inverse Chi-square distribution with v=4 for all t.  

 Inverted Gamma distribution with 1)β 3,α (   for t=0.5,1.5 and with 

)2β 5,α (   for t=2.5 ,3.5 . 

 Improper distribution with (a=7, b=3) for all t.  

 Non-informative distribution with c=1 for t=0.5 and with c=3 for t=1.5,2.5 ,3.5. 

in table (4-3), when the true value of θ ( 1.5θ  )  and the  prior distribution for θ  

is  

 Inverse Chi-square distribution with v=4 for t=0.5 and with v=6 for t=1.5,2.5 

,3.5. 

 Inverted Gamma distribution with 1)β 3,α (   for t=0.5,1.5,2.5 and with 

)2β 5,α (   for t=3.5 . 

 Improper distribution with (a=7, b=3) for all t.  

 Non-informative distribution with c=1 for t=0.5,1.5 and with c=3 for t=2.5 ,3.5. 

in table (4-4), when the true value of θ ( 2.5θ  )  and the  prior distribution for θ  

is  

 Inverse Chi-square distribution with v=4 for all t. 

 Inverted Gamma distribution with 1)β 3,α (   for all t. 

 Improper distribution with (a=7, b=3) for all t.  

 Non-informative distribution with c=1 for for all t. 
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See the summarized and tabulated the above discussion in table ( 5-1) in 

Appendix-E..Also, we obtained a good estimation according to the smallest 

values of MWSE for all samples sizes (n) comparative to the other estimated 

values for MWSE.  

In table (4-5), when the true value of θ ( 0.5θ  )  and the  prior distribution for θ  

is  

 Inverse Chi-square distribution with v=4 for t=0.5,1.5 and with v=6 for t=2.5 

,3.5.  

 Inverted Gamma distribution with 2)β 5,α (   for all t=0.5,1.5, 2.5 ,3.5 . 

 Improper distribution with (a=7, b=3) for t=0.5,1.5 and with (a=9, b=3) for 

t=2.5 ,3.5. 

 Non-informative distribution with c=1 for t=0.5 and with c=3 for t=1.5,2.5 ,3.5. 

In table (4-6), when the true value of θ ( 1θ  )  and the  prior distribution for θ  is  

 Inverse Chi-square distribution with v=4 for all t.  

 Inverted Gamma distribution with 1)β 3,α (   for all t.  

 Improper distribution with (a=7, b=3) for all t.  

 Non-informative distribution with c=1 for t=0.5 ,1.5 and with c=3 for t=2.5 ,3.5. 

In table (4-7) and table (4-8), when the true value of θ ( 1.5θ  ), 2.5θ  and the 

prior distribution for θ  is  

 Inverse Chi-square distribution with v=4 for all t. 

 Inverted Gamma distribution with 1)β 3,α (   for all t. 

 Improper distribution with (a=7, b=3) for all t.  

 Non-informative distribution with c=1 for all t. 

See the summarized and tabulated the above discussion in table (5-2) in 

Appendix-E. 

6. Conclusion 
When we compared the estimated values for Reliability( R(t)) of the 

Exponential distribution by using  Bayes with respect to Mean Square Errors 

(MSE) and Mean weighted squared Errors (MWSE) in this study .We find that 

MSE and MWSE were decreased when sample size increased in all cases. The 

best method is the bayes estimation according to the smallest values of MSE for 

all sample sizes (n), when the  prior distribution for θ  is  

 Improper distribution with (a=7, b=3) for t=0.5 and with (a=9, b=3) for t=1.5, 

2.5, 3.5, when the true value of θ ( 0.5θ  ) . 

 Non-informative distribution with c=1 for t=0.5, inverted Gamma distribution 

with 1)β 3,α (   for t= 1.5 and improper distribution with (a=7, b=3) for t=2.5, 

3.5, when the true value of θ ( 1θ  ). 

 Non-informative distribution with c=1 for t=0.5,1.5 and inverse Chi-square 

distribution with v=4 for t=2.5,and inverted Gamma distribution with 

2)β 5,α (   for t= 1.5 ,when the true value of θ ( 1.5θ  ). 
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 Non-informative distribution with c=1 for all t, when the true value of 

θ ( 2.5θ  ). 

See the the summary of conclusion for ) )t  (R  MSE(

^

in table (6-1) in Appendix-E. 

The best method is the bayes estimation according to the smallest values of 

MWSE for all samples sizes (n) when the prior distribution is  

 Improper distribution with (a=7, b=3) for t=0.5, 1.5 and with (a=9, b=3) for t= 

2.5, 3.5 when the true value of θ ( 0.5θ  ). 

 Inverted Gamma distribution with 1)β 3,α (   for t= 0.5, 1.5 and inverse 

Chi-square distribution with v=4 for t=2.5,3.5,when the true value of θ ( 1θ  ). 

 Non-informative distribution with c=1 for all t , when the true value of 

θ ( 5.2θ&5.1θ  ). 

See the the summary of conclusion for ) )t  (R  MWSE(

^

in table (6-2) in Appendix-E. 
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Appendix-A: The posterior distribution using different Priors. 
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Appendix-B:  The following is the derivation of these estimators under the 

squared error loss function. 
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Appendix-C:  The following is the derivation of these estimators under the 

weighted squared error loss function. 
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Appendix-D:   The following is the   programs algorithm. 

Algorithm (1): To compute Bayes estimators ( (t)R SE1

^

 ) using inverse chi-square 

as prior distribution forθ  with MSE for (t)R SE1

^

. 

 
Note (1): we can reformulate the Algorithm (1) to compute Bayes estimators for 

2,3,4i , (t)RSEi

^

 under using other distributions as prior distribution for θ  with 

MSE for 2,3,4i , (t)RSEi

^

 . 
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Algorithm (2): To compute Bayes estimators ( (t)R WSE1

^

 ) using inverse chi-           

square as prior distribution forθ  with MWSE for (t)R WSE1

^

. 

 
Note (2): we can reformulate the Algorithm (2) to compute Bayes estimators for 

2,3,4i , (t)R WSEi

^

 under using other distributions as prior distribution for θ  with 

MWSE for 2,3,4i , (t)R WSEi

^

  . 
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Appendix-E:  The summarized and tabulated discussions and conclusions. 

Table 5-1: Best Estimation according to the smallest value for ) )t  (R  MSE(

^

. 

 
Continue for Table 5-1 

 

Table 5-2: Best Estimation according to the smallest value for ) )t  (R  MWSE(

^

. 
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Continue for Table 5-2 

 

Table 6-1: the summary of conclusions for ) )t  (R  MSE(

^

. 

 

Table 6-2: the summary of conclusions for ) )t  (R  MWSE(

^

. 
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 مقارنة مقدرات بيز للمعولية في التوزيع الاسي

 

 بغداد /الكلية التقهية الادارية /د. جهان عباس ناصر العبيدي أ.م.

 

 المستخلص
بالاعتماد على اسلوب بٍص. ذ اشتتق  تلتا المقتدزا     دالة المعولٍة للتوشٌع الاسً اعددنا دزاسة  فً تقدٌس        

معلمة التوشٌع الاستً تتتتسك تمترٍتس عئتوا ً . تتم اشتتقار  مقتدزا          باستعمال اسلوب بٍص. فً اسلوب بٍص ,

: توشٌتتع بٍتتص للمعولٍتتة باستتتعمال ازبعتتة انتتواك ,عاتتدما ٌاتتوي التوشٌتتع الاسلتتً لمعلمتتة القٍتتاض للتوشٌتتع الاستتً     

. Non-informativeستوشٌتع   (Improper)معاوض مسبع تاي ستوشٌع معاوض تاما ستوشٌع غٍس الملا م 

تعمال دالتتتة الرةتتتازع لمسبتتتع الائعتتتاس الئتتتا عة الاستتتتعمال سدالتتتة الرةتتتازع لمسبتتتع الائعتتتاس    استحصتتتل  باستتت

 (MSE)لمقازنتتا المقتتدزا  الااتدتتة بدلالتتة متوستتعة مسبعتتا  الائعتتاس      استتتعما استتلوب المحاتتتاع   الموشسنة.

لاستً لتولٍتد البٍانتا     ا .افتسضتاا عتدع لاتالا  لمعلمتة للتوشٌتع     (MWSE)سمتوسط مسبعا  الائعاس الموشسنة 

استحصتتتتل  الاتتتتتا ا باستتتتتردات  ستتتتلوب   سلالادتتتتات مرتلتتتتتة متتتتص العٍاتتتتا     تتتترٍسع , متوستتتتعة , تبٍتتتتسع .   

المقتدزا   . عمومتا تبتٍص متص نتتا ا المحاتتاع , بتاي       MATLAB-R2008aالمحاتاع,باتابة بتساما باستتردات    

بدلالتة متوستط مسبعتا     مقتدزا  الااتدتة   تاوي افضا متص ال   (MSE)الااتدة بدلالة متوسعة مسبعا  الائعاس  

 اس MSE , سفقا لمعٍازنا ٌاوي افضا مقدز هو المقدز الري ٌععً اقتا قٍمتة لت    (MWSE)الائعاس الموشسنة 

MWSE   التوشٌتع غٍتس    . فمثلا مقدزبٍص ٌاوي افضا عادما ٌاوي التوشٌع الاسلً المتتسك لمعلمة القٍتاض هتو

مقازنتتتة بقتتتٍم    MSEلتتت     سفقتتتا لاقتتتا القتتتٍم   non-informativeستتتترلا توشٌتتتع  (Improper)الملا تتتم 

MWSE     لاا الادات العٍاا  عاد بعض القٍم الحقٍقٍة المتتسضة ل( t     سل) θ (   .  

توشٌع معاتوض مسبتع   التوشٌع الاسً , طسٌقة بٍص ,التوشٌعا   الأسلٍة :  المصطلحات الرئيسة للبحث /

دالتة الرةتازع   . Non-informative, توشٌتع  (Improper)اوض تاما , توشٌع غٍتس الملا تم   تاي ,توشٌع مع

الموشنتتتتا  متوستتتتط مسبتتتتع الائعتتتتاس,  (MSE) متوستتتتط مسبتتتتع الائعتتتتاسالتسبٍعٍتتتتة سالتسبٍعٍتتتتة الموشسنتتتتة , 

(MWSE). 

 

 


