Analysis of Variance (ANOVA)
Why?
To compare two or more unknown population means.  
When?
The following conditions must be present for the test to be accurate and valid.  All of the conditions may have to be assumed to proceed with the test.

1. All population variances are unknown but assumed to be equal.

2. The samples are selected randomly.

3. The samples are selected independently.

4. The samples are from normally distributed populations.

How:
Preliminary:
• Select the level of significance,   (use 0.05 unless otherwise stated).

1.
State the null hypothesis:
H0:  All population means are equal 

State the alternative hypothesis:

H1:  At least one population mean differs from another

2.
Use the ANOVA Table to calculate the test statistic F0:

	Source of variation in the response variable
	SS
	df
	MS
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	Between groups
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	Within groups
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	Total
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k = the number of populations
ni = the size of the ith sample
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N = the overall sample size
si = the std dev of the ith sample
Note:  The overall sample mean can be computed as 
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3.
Find the P-value (observed significance level):  when H0 is true, the sampling distribution of F0 is F (k-1, N-k).  Find the P-value by using an F distribution with dfN = k – 1 and dfD = N – k and looking in Table 8 to estimate the P-value as
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4.
Conclusion:  Reject H0 if the P-value is less than the level of significance; otherwise, do not reject H0.  Write a conclusion in statistical terms as well as a practical conclusion in the context of the problem.  The practical conclusion should always be stated in terms of the alternative hypothesis. When H0 is rejected the result is “statistically significant.”
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