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PART I   

WHAT IS ANOVA?  

1. ANOVA = Analysis of Variance 

2. Main purpose of ANOVA is to check  is there a difference between Population Means? 

3. It deals only with the F Distribution. 

4. Recall Hypothesis Testing, the publication by me in Ang (2019) 

a. The greatest number of samples we can test is 2 samples (be it the Z or t test). 

b. What if we have more than 2 samples.. 3, 4, 5 etc.?  

c. This is where the usefulness of ANOVA comes in – to test several population 

means simultaneously (where Z and t test cannot do). 

5. Also recall Hypothesis Testing, the publication by me in Ang (2019), under section “C.

 Using F-Test to Determine Equal or Unequal Variances” 

a. This is another function of the F Distribution.  
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ANOVA FORMULAS  

 

 

 

 

Figure 1: ANOVA Table, SSE, SST, SS Total (SUSS, 2014) 
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ANOVA EXAMPLE  

Given:  

 

 3 types of credit card: Master Card, Visa, Store Card 

 Are their means the same? 

 

Answer:  

STEP 1:  STATE THE NULL AND ALTERNATE HYPOTHESIS 

 

STEP 2: LEEL OF SIGNIFICANCE, ALPHA = 0.05 

STEP 3: WE CHOOSE THE F STATISTIC 

STEP 4: FORMULATE THE DECISION RULE 

 Refer to F Distirbution Table (5%) 

 Numerator = k-1 = 3-1 = 2 (where k is master card + visa + store) 

 Denominator = n-k = 18-3 = 15 (where n is the total number of samples) 
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 Thus, F critical = 3.68 

 

STEP 5: MAKE THE DECISION (BY HAND) 

 To find SS Total:  

 

 To find SSE:  
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 To find F statistic: 

 

 Since F statistic (=6.63) > F critical (=3.68), Accept H1 

 Conclusion: The means are not equal  
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By Excel 
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 Since p-value (=0.0086) < Alpha (=0.05)  Accept H1 

 Conclusion: The means are not equal.  
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2 N D  PART OF ANOVA  

 

Figure 2: CI for ANOVA (SUSS, 2014) 

 

 Now we know that 1 2 3     

 But we do not know: Which ones have the BIGGEST difference? 

 Figure 2 shows how we can use the CI to detect whether or not is there a difference between 

2 means. 

 RULE:   

o If CI Tolerance limit include 0  NO difference between means 

o If CI limit doesn’t include 0 (i.e. both answers are on 1 side of 0)  there’s a 

DIFFERENCE between the means.  
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Given:  

 

 Since the biggest difference is VISA vs STORE, Thus we conduct ANOVA CI Test on 

them to check if there’s a difference or not. 

Answer: 

 

 Since $11.59 to $51.21 does NOT include 0  There’s a difference in mean between VISA 

vs STORE.  
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