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Parameters :  measure computed from population  
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𝟐  

Statistical Inferences 

Hypothesis test  Estimation 

Ch 7 

 تقدير بقيمة حقيقة للمعلمة المجهولة

Estimating the actual value of unknown parameters 

 

Point Estimate  Confidence  Interval =Interval estimate  

single value used to estimate the corresponding 

population parameter. 
consists of two numerical values defining a range 

of values that most likely includes the parameter 

 Population 
parameters 

Point 
estimation 

Mean  𝑥̅ 

Variance 2 𝑆2 
Standard deviation  S 

Proportion P 𝑝̂ 
Difference between 
Two Population 
Means 

1 − 2 𝑥̅1 − 𝑥̅2 

Difference Between 
Two  
Population 
Proportions 

𝑃1 − 𝑃2 𝑃̂1 − 𝑃̂2 

 

Parameter  ( L , U ) 

L < Parameter < U  

Lower limit  Upper limit  

(1-)  

 الطريقة العامة لكتابة الفترة التقديرية : 

Estimator  +
−

 (𝐫𝐞𝐥𝐢𝐚𝐛𝐢𝐥𝐢𝐭𝐲 𝐜𝐨𝐟𝐟𝐢𝐜𝐞𝐧𝐭)(𝐬𝐭𝐚𝐧𝐝𝐚𝐫𝐝 𝐞𝐫𝐫𝐨𝐫) 

                         Estimator  +
−

 𝒎𝒂𝒓𝒈𝒊𝒏 𝒆𝒓𝒓𝒐𝒓  

 

 

 

Confidence coefficient 

Confidence Level 

Chapter 6 
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Confidence Interval of    

Interval Estimation of    

 

 Normal + 𝟐 𝐊𝐧𝐨𝐰𝐧                                              

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

 

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

𝐗 ̅
+

−
  𝐙

𝟏− 

𝟐

  


√𝐧
 

 

 

𝐗 ̅ 
+

−
  𝐭

𝟏− 

𝟐

  
𝐬

√𝐧
 

 

Estimator  

 

Estimator  

Estimator  

 

Estimator  

Reliability  

Coefficient 

 

Reliability  

Coefficient 

Reliability  

Coefficient 

 

Reliability  

Coefficient 

Standard 

Error of 𝒙̅ 

 

Standar

d Error 

of 𝐱̅ 

Standard 

Error of 𝒙̅ 

 

Standar

d Error 

of 𝐱̅ 

𝐦𝐚𝐫𝐠𝐢𝐧 𝐞𝐫𝐫𝐨𝐫 

𝐦𝐚𝐫𝐠𝐢𝐧 𝐞𝐫𝐫𝐨𝐫 

Precision of the estimate 

 

Precision of the 

estimate 

𝐦𝐚𝐫𝐠𝐢𝐧 𝐞𝐫𝐫𝐨𝐫 

𝐦𝐚𝐫𝐠𝐢𝐧 𝐞𝐫𝐫𝐨𝐫 

Precision of the estimate 

 

Precision of the 

estimate 
𝐗 ̅ +  𝐙

𝟏− 

𝟐

  


√𝐧
 

𝐗 ̅ −  𝐙
𝟏− 


𝟐

  


√𝐧
 

Upper limit :  

Lower limit : 

 

 

 

 

 

Upper limit :  

𝐗 ̅ +  𝐭
𝟏− 


𝟐

  
𝐬

√𝐧
 

𝐗 ̅ −  𝐭
𝟏− 


𝟐

  
𝐬

√𝐧
 

𝐗 ̅ +  𝐭
𝟏− 


𝟐

  
𝐬

√𝐧
 

Upper limit :  

Lower limit : 

 

 

 

Upper limit :  

df = v = n-1 

 

df = v = n-1 
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Confidence Interval for the Difference between Two Population Means  
𝟏

− 
𝟐

 

Interval Estimate  
𝟏

− 
𝟐

 

 

 

Confidence Interval for the Difference between Two 

Population Means  
𝟏

− 
𝟐

 

Interval Estimate  
𝟏

− 
𝟐

 

 

 Normal + 𝟏
𝟐 𝐚𝐧𝐝 𝟐

𝟐 𝐊𝐧𝐨𝐰𝐧                                              

 Non-normal + 𝟏
𝟐 𝐚𝐧𝐝 𝟐

𝟐 𝐊𝐧𝐨𝐰𝐧 + 𝒏𝟏, 𝒏𝟐  30 (large )   

 

 

 Normal + 𝟏
𝟐 𝐚𝐧𝐝 𝟐

𝟐 𝐊𝐧𝐨𝐰𝐧                                              

 Non-normal + 𝟏
𝟐 𝐚𝐧𝐝 𝟐

𝟐 𝐊𝐧𝐨𝐰𝐧 + 

𝐧𝟏, 𝐧𝟐  30 (large )   

 

 Normal + 𝟏
𝟐 =  𝟐

𝟐 = 𝟐𝐔𝐧𝐤𝐧𝐨𝐰𝐧  

+ 𝒏𝟏, 𝒏𝟐 < 30 (small) 

 

 Normal + 𝟏
𝟐 =  𝟐

𝟐 =

𝟐𝐔𝐧𝐤𝐧𝐨𝐰𝐧  

+ 𝐧𝟏, 𝐧𝟐 < 30 (small) 

( 𝐗̅𝟏 − 𝐗̅𝟐) 
+
−

  𝐙𝟏−

𝟐
   √

𝟏
𝟐

𝐧𝟏
+

𝟐
𝟐

𝐧𝟐
 ( 𝐗̅𝟏 − 𝐗̅𝟐) 

+
−

  𝐭𝟏−

𝟐
   √

𝐒𝐩
𝟐

𝐧𝟏
+

𝐒𝐩
𝟐

𝐧𝟐
 

 

Estimator  

 

Estimator  

Estimator  

 

Estimator  

Reliability  

Coefficient 

 

Reliabili

ty  

Coefficie

nt 

Reliability  

Coefficient 

 

Reliabi

lity  

Coeffic

ient 

Standard Error of 

𝑿̅𝟏 − 𝑿̅𝟐 

 

Standard 

Error of 𝐱̅ 

Standard Error 

of 𝑿̅𝟏 − 𝑿̅𝟐 

 

Standard 

Error of 𝐱̅ 

𝐦𝐚𝐫𝐠𝐢𝐧 𝐞𝐫𝐫𝐨𝐫 

𝐦𝐚𝐫𝐠𝐢𝐧 𝐞𝐫𝐫𝐨𝐫 

Precision of the estimate 

 

Precision of the 

estimate 

𝐦𝐚𝐫𝐠𝐢𝐧 𝐞𝐫𝐫𝐨𝐫 

𝐦𝐚𝐫𝐠𝐢𝐧 𝐞𝐫𝐫𝐨𝐫 

Precision of the estimate 

 

Precision of the 

estimate 

𝐗 ̅ +  𝐙
𝟏− 


𝟐

  


√𝐧
 

Upper limit :  

( 𝐗̅𝟏 − 𝐗̅𝟐) +   𝐙𝟏−

𝟐
   √

𝟏
𝟐

𝐧𝟏
+

𝟐
𝟐

𝐧𝟐
 

Lower limit : 

( 𝐗̅𝟏 − 𝐗̅𝟐) −   𝐙𝟏−

𝟐
   √

𝟏
𝟐

𝐧𝟏
+

𝟐
𝟐

𝐧𝟐
 

 

 

 

 

 

Upper limit :  

Upper limit :  

( 𝐗̅𝟏 − 𝐗̅𝟐) +  𝐭𝟏−

𝟐
   √

𝐒𝐩
𝟐

𝐧𝟏
+

𝐒𝐩
𝟐

𝐧𝟐
 

Lower limit : 

( 𝐗̅𝟏 − 𝐗̅𝟐) −  𝐭𝟏−

𝟐
   √

𝐒𝐩
𝟐

𝐧𝟏
+

𝐒𝐩
𝟐

𝐧𝟐
 

 

 

 

 

df = v = 𝒏𝟏 + 𝒏𝟐 − 𝟐 

 

𝑺𝒑
𝟐 =

(𝒏𝟏 − 𝟏)𝑺𝟏
𝟐 + (𝒏𝟐 − 𝟏)𝑺𝟐

𝟐

𝒏𝟏 + 𝒏𝟐 − 𝟐
 

Pooled estimate of the common variance 𝟐: 
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Confidence Interval for a Population Proportion   P 

Interval Estimate  P 

 
 𝐧  30 (large)     

  

 

 , ( 𝑞̂ =1-𝑝̂ )  

𝐩  
+
−

  𝐙
𝟏−


𝟐

    √
𝐩̂(𝟏 − 𝐩)

𝐧
 

Reliability  

Coefficient 

 

Reliabili

ty  

Coefficie

nt 

Standard Error  

 

Standard 

Error of 𝐱̅ 

Estimator  

 

Estimator  
𝐦𝐚𝐫𝐠𝐢𝐧 𝐞𝐫𝐫𝐨𝐫 

𝐦𝐚𝐫𝐠𝐢𝐧 𝐞𝐫𝐫𝐨𝐫 

Precision of the estimate 

 

Precision of the 

estimate 
𝐩̂  +   𝐙

𝟏−

𝟐

    √
𝐩̂(𝟏 − 𝐩̂)

𝐧
 

𝐩̂  −  𝐙
𝟏−


𝟐

    √
𝐩̂(𝟏 − 𝐩̂)

𝐧
 

𝐗 ̅ +  𝐙
𝟏− 


𝟐

  


√𝐧
 

Upper limit :  

Lower limit : 

 

 

 

 

 

Upper limit :  

Lower limit : 
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Confidence Interval for the Difference between Two Population Proportion   𝑷𝟏 ؛ − 𝑷𝟐 

Interval Estimate  𝑷𝟏 − 𝑷𝟐 

 
𝐧𝟏  30 (large)   

 30 (large)  +  𝐧𝟏𝐩𝟏 > 𝟓 + 𝐧𝟏𝐪𝟏 > 𝟓 

  

 

𝐧𝟐  30 (large)   

 30 (large)  +  𝐧𝟏𝐩𝟏 > 𝟓 + 𝐧𝟏𝐪𝟏 > 𝟓 

  

 

(𝑷̂𝟏 − 𝑷̂𝟐) 
+
−

  𝐙
𝟏−


𝟐

    √
𝑷̂𝟏𝒒̂𝟏

𝐧𝟏
+

𝑷̂𝟐𝒒̂𝟐

𝐧𝟐
 

Estimator  

 

Estimator  

Reliability  

Coefficient 

 

Reliabili

ty  

Coefficie

nt 

Standard Error  

 

Standard 

Error of 𝐱̅ 

𝐦𝐚𝐫𝐠𝐢𝐧 𝐞𝐫𝐫𝐨𝐫 

𝐦𝐚𝐫𝐠𝐢𝐧 𝐞𝐫𝐫𝐨𝐫 

Precision of the estimate 

 

Precision of the 

estimate 

(𝐏̂𝟏 − 𝐏̂𝟐) +   𝐙
𝟏−


𝟐

    √
𝐏̂𝟏𝐪̂𝟏

𝐧𝟏
+

𝐏̂𝟐𝐪̂𝟐

𝐧𝟐
 

(𝐏̂𝟏 − 𝐏̂𝟐) −   𝐙
𝟏−


𝟐

    √
𝐏̂𝟏𝐪̂𝟏

𝐧𝟏
+

𝐏̂𝟐𝐪̂𝟐

𝐧𝟐
 

Upper limit :  

Lower limit : 

 

 

 

 

 

Upper limit :  

(𝑞1̂ = 1 − 𝑃1̂ ) 

( 𝑞̂2 = 1 − 𝑃̂2 ) 

𝑃̂1 =
𝑥1

𝑛1
=

جزء

 كل
 𝑃̂2 =

𝑥2

𝑛2
=

جزء

 كل
 


