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Tests of Hypotheses: 

    is true    is false 

Fail to reject    Correct Decision Type II error,   

Reject    Type I error,   Correct Decision 

                                                    

                                                       

1. Test Hypotheses for the population Mean (  ): 

Test Procedures: 

Hypotheses         
        

 
        
        

 
        
        

 

First Case    is known; Normal or Non-normal Distribution 

Test Statistic (T.S.) 
  

     

    
        

Rejection Region (R.R) 

& Acceptance Region 

(A.R) of    

   

Critical Value    
 
          

 
         

Decision 
We reject     at the significant level   if: 

     
 
          

 
            

Second Case    is unknown; n large (n>30) 

Test Statistic (T.S.) 
  

     

    
        

Rejection Region (R.R) 

& Acceptance Region 

(A.R) of    

   

Critical Value    
 
          

 
         

Decision 
We reject     at the significant level   if: 

     
 
          

 
            

 

    
                

A 

        

A.R A.R A.R R.R R.R R.R R.R 

  
 

    
 

        

    
                

A 

        

A.R A.R A.R R.R R.R R.R R.R 

  
 

    
 

        



2 
 

Hypotheses         
        

 
        
        

 
        
        

 

third Case    is unknown; Normal , n<30 small 

Test Statistic (T.S.) 
  

     

    
        

Rejection Region (R.R) 

& Acceptance Region 

(A.R) of    

   

Critical Value    
 
          

 
         

Decision 

We reject     at the significant level   if: 

     
 
          

 
            

 

Steps: 

1. Hypotheses 

2. Assumptions 

3. Test Statistic 

4. Rejection region 

5. Conclusion (Decision) 

P-value: 

Alternative Hypothesis                         

P-value =                                   

Significance Level   

Decision Reject    if a   –         

     The Test Statistic 

    
                

A 

        

A.R A.R A.R R.R R.R R.R R.R 
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2. Test Hypotheses for the difference between two population Means (      ): 

Test Procedures: 

Hypotheses            

           
 

           
           

 
           
           

 

First Case   
    

  are known; Normal or Non-normal Distribution 

Test Statistic (T.S.) 
  

     

   
 

  
  
 

 

        

Rejection Region (R.R) 

& Acceptance Region 

(A.R) of    

   

Critical Value    
 
          

 
         

Decision 
We reject     at the significant level   if: 

     
 
          

 
            

Second Case   
    

  are unknown; m, n large (m>30&n>30) 

Test Statistic (T.S.) 
  

     

   
 

  
  
 

 

        

Rejection Region (R.R) 

& Acceptance Region 

(A.R) of    

   

Critical Value    
 
          

 
         

Decision 
We reject     at the significant level   if: 

     
 
          

 
            

 

  

    
                

A 

        

A.R A.R A.R R.R R.R R.R R.R 

  
 

    
 

        

    
                

A 

        

A.R A.R A.R R.R R.R R.R R.R 
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Hypotheses            

           
 

           
           

 
           
           

 

third Case   
    

  are unknown; Normal; m, n small (m<30&n<30) 

Test Statistic (T.S.) 
  

     

   
 
  

 
 

        

Rejection Region (R.R) 

& Acceptance Region 

(A.R) of    

   

Critical Value    
 
          

 
         

Decision 

We reject     at the significant level   if: 

     
 
          

 
            

 

Note: 

     
       

         
 

     
 

            
  

    
                

A 

        

A.R A.R A.R R.R R.R R.R R.R 
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Example (replacement for example 9.4): 

To compare the income level in two cities, two samples are selected randomly. The 

first sample of size 50 families from the first city has average income 64 thousand 

dollar per year and variance 6 thousand dollar and a sample of size 60 families from 

the second city has an average income 66 thousand dollar with variance 5 thousand 

dollar. Is there exist a significant difference between the average income for families 

in the two cities at        . 

 

Solution: 

First city:              
   . 

Second city:              
     

1. Hypotheses:                                     

Or                                        

2. Assumptions:   
    

                                     

3. Test statistic: 

  
     

   
 

  
  
 

 

 
     

  
  

 
 
  

        

4. Rejection region: R.R 

Reject    if:     

 
                 

 
 

  
 
      

 
             

5. Decision:  

Since                      

 
 , we reject    at       . 

Thus, there is a significant difference between the average incomes for families in 

the two cities. 
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3. Paired t Test: 

Test Hypotheses for the difference between two population Means (for 

dependent populations) (        ):  

Hypotheses         
        

 
        
        

 
        
        

 

Assumptions Normal populations, n<30  

Test Statistic (T.S.) 
  

  

     
 

Rejection Region (R.R) 

& Acceptance Region 

(A.R) of    

   

Critical Value    
 
          

 
         

Decision 

We reject     at the significant level   if: 

     
 
          

 
            

 

4. Test Hypotheses for the population Proportion ( ): 

Hypotheses         
        

 
        
        

 
        
        

 

Test Statistic (T.S.) 
  

     

         
 

        

Rejection Region (R.R) 

& Acceptance Region 

(A.R) of    

   

Critical Value    
 
          

 
         

Decision 

We reject     at the significant level   if: 

     
 
          

 
            

 

    
                

A 

        

A.R A.R A.R R.R R.R R.R R.R 

  
 

    
 

        

    
                

A 

        

A.R A.R A.R R.R R.R R.R R.R 
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5. Test Hypotheses for Two Population Proportions: 

 

Hypotheses          
         

 
         
         

 
         
         

 

Test Statistic (T.S.) 
  

       

      
 
  

 
  

                      
   

   
  

Rejection Region (R.R) 

& Acceptance Region 

(A.R) of    

   

Critical Value    
 
          

 
         

Decision 

We reject     at the significant level   if: 

     
 
          

 
            

 

6. Test Hypotheses for the population Variance (  ): 

Hypotheses      
    

 

     
    

 
 

     
    

 

     
    

 
 

     
    

 

     
    

 
 

Test Statistic (T.S.) 
   

       

  
 

  

Critical Value   
 
    

          
  

 
 
    

         
          

  

Decision 

We reject     at the significant level   if: 

    
  

 
 
    

      

      
 
    

  
         

             
  

 

  

    
                

A 

        

A.R A.R A.R R.R R.R R.R R.R 
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Example: Chemically evaluated irrigation water samples from 14 Qatif wells. The 

percent of Na cations in the water was measured: 

43, 47,40,45, 45,48, 47,47,46,52,50,50,51,49 

Assuming a normal distribution, test whether the variance of the total Na cations is 

less than 10 at        . 

Solution: 

                        
    . 

1. Hypotheses:     
                           

     

2. Test statistic: 

   
       

  
 

  
           

  
        

3. Rejection region: R.R 

Reject    if:              
  

        
          

        

4. Decision:  

Since                        
  , we cannot reject    at       . 

 

7. Test Hypotheses for Equality of Variances: 

Hypotheses       
    

 

      
    

 
 

      
    

 

      
    

 
 

      
    

 

      
    

 
 

Test Statistic (T.S.)     
    

   

Critical Value   
 
    

          
  

 
 
    

         
          

  

Decision 

We reject     at the significant level   if: 

   
  

 
 
        

     

    
 
        

  
                            

 

Note: 

             
 

          
 

 


