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 Properties of good Estimation  

ِٓ ت١ٓ جٍّح  ( Best Estimatorإْ اٌّثدأ اٌعاَ ٌٕظس٠ح اٌرخ١ّٓ تٕمطح ٘ٛ اٌرٛصً اٌٝ أفضً ِخّٓ )     

اٌّطٍٛب ذخ١ّٕٙا ٚتغ١ح      ْ ألسب ِا ٠ّىٓ ٌم١ّح اٌّخّٓ ٠ىِٛخّٕاخ أخسٜ تح١ث أْ ٘را 

اعرثاز ٘را اٌرخ١ّٓ وأفضً ذخ١ّٓ ِّىٓ فإْ ذٌه ٠رطٍة صفاخ ِع١ٕح ٠رٛجة ذٛفس٘ا فٟ ذٌه 

 ، ِٚٓ صفاخ اٌّخّٓ اٌج١داٌرخ١ّٓ ٌىٟ ٠ىْٛ ِخّٓ ج١د

1- Consistency                                                             

ِعتتتتحٛتح ِتتتتٓ  nعٍتتتتٝ أظتتتتاض ع١ٕتتتتح ع تتتتٛا ١ح  جّٙتتتتا   ذّثتتتتً ذمتتتتد٠س ٌٍّعٍّتتتتح  n̂ ا وأتتتتد اذ 

 عٕد تتتتر ٠متتتتاي أْ       أٚ ةاٌتتتتح وثافتتتتح ا رّا١ٌتتتتح         ِجرّتتتت  ٌتتتتٗ ةاٌتتتتح ورٍتتتتح ا رّا١ٌتتتتح 

 ̂nاذا وتتتاْ   ٘تتتٟ ذمتتتد٠س ِرعتتتك ٌٍّعٍّتتتح ̂n ٓعٕتتتدِا   ِرمتتتازب ا رّا١ٌتتتا  ِتتتn  ٓذمرتتتسب ِتتت∞ 

n̂ أٞ                                       ̂    
 
→           →

|    ̂ |)     ٚ٘را ٠عٕٟ أْ        )                

                                   Or          ̂            

Ex : Let             be a r,s from a Poisson population , let   ̅̅ ̅  
   ∑   

 
 is the sample 

mean prove that  ̅   is consistency estimator for λ?  

sol :    p(x,ּג) =
  ג  

  
, x= 0 , 1 , 2 , … 

ع ٛا ١ح  ذّثً ل١اظاخ ع١ٕح x1, x2 ,… xn ْ اٌم١اظاخ ورٌه ، ٚ ١ث ا  𝜆      ٚ ̂   ̂ ٚاضح ٕ٘ا أْ  

 تحىُ ِرغ١ساخ ع ٛا ١ح ِعرمٍح ذاخ ٔفط اٌرٛش٠  أٞ أْ فرٌه ٠عٕٟ أٔٙا 

           (λ)                

     λ         λ         ̅̅ ̅̅     
λ

 
 ٚأْ           

 ٚع١ٍٗ ٚاظرٕاةا اٌٝ ِرثا٠ٕح ذ ١ث١ ١ف فأْ 

  (| ̅  λ|   )  
λ

   
    ,      

      (| ̅  λ|   )     
λ

   
       

 



 

 ٚ ١ث أْ الا رّاي لا ٠ّىٓ أْ ٠ىْٛ ل١ّح ظاٌثح فأذْ

        (|    ̅̅ ̅    -   λ |>ϵ )        

      ̅ = λ )=1 

   ̅ is consistency estimator for  . 

EX. 

Let   ̅̅ ̅ is consistent estimator for   and            , and let     
   

   
   ̅̅ ̅ ,prove that 

    is also consistent for   . 

sol. 

    (|    ̅̅ ̅    -  | > ϵ )     because   ̅̅ ̅  is cons. for    . 

 (|    |    )   
      

  
 

         
   

   
    ̅̅ ̅ ) 

          = (
   

   
       ̅ 

      →            →  (
   

   
       →  

  

 
  

                       = 0 

        (|    |    )       →   
      

  
  

     is consistently for     

 ٠ّىٓ أْ ٠ىْٛ ٕ٘ان أوثس ِٓ ذمد٠س ِرعك ٌٍّعٍّح فٟ اٌّجرّ .     

 : ِلا ظح

 . n̂ صفح الاذعاق ٟ٘ صفح غا٠ح ذعثس عٓ ظٍٛن اٌرمد٠س  -

 nٝ فٟ  اٌح وْٛ ( ٚ٘را ٠عٕٟ أْ ٘رٖ اٌصفح ١ٌط ٌٙا أٞ ِعٕ ∞عٕدِا ٠صةاة  جُ اٌع١ٕح ٔحٛ عدة وث١س ) -

 ِحدٚةج .



فأْ فٟ ذاخ اٌٛلد ٠ٛجد عدة غ١س ِٕرٗ ِٓ ذمد٠ساخ ِّاثٍح   ذمد٠س ِرعك اٌٝ  n̂ ورٌه تافرساض أْ  -

 ̂n  ٌٝذعرثس أ٠ضا ذمد٠ساخ ٌّرعمح ا  . 

 

2 – Unbiased  )عدَ اٌرح١ص ) 

Any estimator (statistic ) whose Mathematical expectation is equal to the parameter   

is called Unbiased estimator the parameter    , otherwise the statistic is said to biased . 

i.e. 

If   (   ̂   )    , then  ̂ is an unbiased. 

If   (   ̂   )    , then  ̂ is biased. 

Example: 

 Let   x1, x2 ,…    be a random sample from a Normal population             , prove 

that   ̅̅ ̅  is unbiased estimator for  . 

sol. 

       ̅   
∑   

 
   

 
 

       ̅   
∑   

 
   

 
 

 

 
  ∑   

 
    

            = 
 

 
 ∑    

 
      

       ̅  
 

 
 ∑   

      = 
  

 
 =   

            ̅       

        ̅   is unbiased estimator for   

Example: 

Let   x1, x2 , x3,    be a random sample from a Normal population             , and 

assuming  ̂  
 

 
∑   

 
          ,  ̂  

      

 
    , prove that   ̂   ̂     are unbiased 

estimator for  . 

sol. 



1-    ̂    
 

 
∑   

 
     

             
 

 
∑     

 
    =  

 

 
    =   

 2-   ̂  =   
      

 
     

 

           = 
        

 
       = 

  

 
 –      

           =         

             ̂    ̂  are unbiased estimator for   

3- Efficiency     )اٌىفاءج )  

 As estimator  U is said to be more efficient from the estimator      if  

                     

If U  and    are an unbiased estimators of   , then U is more  efficient from  

   if                         

An estimator U  is said to be more  efficient if there exist no another  as    

So that  

                     

And if    is an unbiased estimator then U is said to be most  efficient if 

there exists no another unbiased estimator as    so that 

                                         

اٌرمد٠س الاوثس وفاءج ٚت١ٓ ذثا٠ٓ  ت١ٓ ذثا٠ٓ ٌىفاءج  ١ث ٠ّثً إٌعثحّٝ تّعاًِ ا٠ّٚىٓ  عاب ِا ٠ع

 ْ فأ  eذمد٠س آخس فاذا زِصٔا ٌٗ تاٌسِص 

  
   ̂  

   ̂  
 


