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CHAPTER 5: Probabilistic Features of the Distributions of Certain Sample Statistics 

Statistics : is measure computed form the random sample. 

 

 

 

 

* In this Chapter we will discuss the probability distributions of some statistics. 

 

 

 

 

 

 

 

 

statistics 

Probability  
distribution Mean Variance  

Standard 
deviation 

( Standard error) 

𝒙̅ 𝑺𝟐 𝑺 
𝒑̂ Example of statistics 

Sampling Distribution 

Statistic has the  probability 

distribution 
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𝑻 =  
𝑿̅ − 𝒎𝒆𝒂𝒏 

𝑺. 𝑫
=

𝑿̅ − 

𝒔/ √𝒏
 

Mean ( 𝑿̅) =   

Variance ( 𝑿̅ ) =
𝒔𝟐

𝒏
 

Standard deviation (𝑿 ̅) =
𝒔

√𝒏
 

𝑿̅ ~ 𝒕(𝒏−𝟏)  ,   df= n-1 

 

 Normal + 𝟐 𝐔𝐧𝐤𝐧𝐨𝐰𝐧 + n < 30 (small)  Normal + 𝟐 𝐊𝐧𝐨𝐰𝐧                                              

 Non-normal + 𝟐 𝐊𝐧𝐨𝐰𝐧 + n  30 (large )   

 

𝑿̅ ~ 𝑵𝒐𝒓𝒎𝒂𝒍 (  ,
𝟐

𝒏
 ) 

𝒁 =  
𝑿̅ − 𝒎𝒆𝒂𝒏 

𝑺. 𝑫
=

𝑿̅ − 

/ √𝒏
 

Mean ( 𝑿̅) =   

Variance ( 𝑿̅ ) =
𝟐

𝒏
 

Standard deviation (𝑿 ̅) =


√𝒏
 

 

Sampling Distribution of the Sample Mean 

𝑿̅ 
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 Normal + 𝟏
𝟐 , 𝟐

𝟐 𝐊𝐧𝐨𝐰𝐧                                              

 Non-normal + 𝟏
𝟐 , 𝟐

𝟐  𝐊𝐧𝐨𝐰𝐧 + 𝒏𝟏, 𝒏𝟐  30 (large)   

 

          Mean ( 𝑿̅𝟏 − 𝑿̅𝟐) =  
𝟏

− 
𝟐
 

Variance ( 𝑿̅𝟏 − 𝑿̅𝟐 ) =
𝟏

𝟐

𝐧𝟏
+

𝟐
𝟐

𝐧𝟐
 

Standard deviation ( 𝑿̅𝟏 − 𝑿̅𝟐) = √
𝟏

𝟐

𝐧𝟏
+

𝟐
𝟐

𝐧𝟐
 

 

𝑿̅𝟏 − 𝑿̅𝟐 ~ 𝑵𝒐𝒓𝒎𝒂𝒍 ( 
𝟏

− 
𝟐

  ,
𝟏

𝟐

𝐧𝟏
+
𝟐

𝟐

𝐧𝟐
   ) 

 

𝒁 =  
(𝑿̅𝟏 − 𝑿̅𝟐) − 𝒎𝒆𝒂𝒏 

𝑺. 𝑫
=

(𝑿̅𝟏 − 𝑿̅𝟐) − (
𝟏

− 
𝟐

)

√
𝟏

𝟐

𝐧𝟏
+
𝟐

𝟐

𝐧𝟐

 

 

 

 

 

 

𝑋̅1 − 𝑋̅2 

Sampling Distribution of the difference 

between two Sample Mean  
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Sampling Distribution of the Sample Proportion  

𝒑̂ 

 

 𝒏  30 (large)  + 𝒏𝒑 > 𝟓 + 𝒏𝒒 > 𝟓  

 

 , ( q =1-p )  

𝒑̂ ~ 𝑵𝒐𝒓𝒎𝒂𝒍 ( 𝒑 ,
𝒑𝒒

𝒏
 ) 

𝒁 =  
𝒑̂ − 𝒎𝒆𝒂𝒏 

𝑺. 𝑫
=

𝒑̂ − 𝒑

√
𝒑𝒒
𝒏

 

Mean ( 𝒑̂) =  𝑷 

Variance ( 𝒑̂) =
𝐩𝐪

𝐧
 

Standard deviation (𝑿 ̅) = √
𝐩𝐪

𝐧
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 𝒏𝟏, 𝒏𝟐  30 (large)  + 𝒏𝟏𝒑𝟏 > 𝟓 + 𝒏𝟐𝒑𝟐 > 𝟓 + 𝒏𝟏𝒒𝟏 > 𝟓  + 𝒏𝟐𝒒𝟐 > 𝟓 

 

𝒑̂𝟏 − 𝒑̂𝟐 

Sampling Distribution of the difference 

between two Sample Proportions  

𝒑̂𝟏 − 𝒑̂𝟐 ~ 𝑵𝒐𝒓𝒎𝒂𝒍 ( 𝒑𝟏 − 𝒑𝟐 ,
𝒑𝟏𝒒𝟏

𝒏𝟏
+

𝒑𝟐𝒒𝟐

𝒏𝟐
) 

𝒁 =  
( 𝒑̂𝟏 − 𝒑̂𝟐) − 𝒎𝒆𝒂𝒏 

𝑺. 𝑫
=

(𝒑̂𝟏 − 𝒑̂𝟐) − (𝒑𝟏 − 𝒑𝟐)

√
𝒑𝟏𝒒𝟏

𝒏𝟏
+

𝒑𝟐𝒒𝟐

𝒏𝟐

 

Mean ( 𝒑̂𝟏 − 𝒑̂𝟐) =  𝒑𝟏 − 𝒑𝟐 

Variance ( 𝒑̂𝟏 − 𝒑̂𝟐) =
𝒑𝟏𝒒𝟏

𝒏𝟏
+

𝒑𝟐𝒒𝟐

𝒏𝟐
 

Standard deviation (𝒑̂𝟏 − 𝒑̂𝟐) =  √
𝒑𝟏𝒒𝟏

𝒏𝟏
+

𝒑𝟐𝒒𝟐

𝒏𝟐
 

 


