Multiple Comparisons

Bonferroni Simultaneous Confidence Intervals
Example
The composite ACT score was obtained for independent random samples of students from WI, IA, MN, and IL.  Sample statistics are 
	
	WI
	IA
	MN
	IL

	ni
	8
	8
	8
	8
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	31.6
	27.6
	30.9
	28.2

	si
	1.6
	1.9
	1.4
	1.7
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, N = 32
Let  = 0.05 and compare population mean ACT scores for these 4 states.

H0:
All population mean ACT scores are equal among the four states
H1:
At least one population mean differs from another
ANOVA Table

	Source
	SS
	df
	MS
	F

	Between
	93.20
	3
	31.07
	11.257

	Within
	77.14
	28
	2.76
	

	Total
	170.34
	31
	
	


At dfN = 3 and dfD = 28, P < 0.001
Reject H0 at  = 0.05 (P < 0.001).  There is enough evidence to claim that there is a difference in mean ACT scores among these four states.
But HOW do they differ?  

Construct Bonferroni CI’s at 95% confidence to see how the means differ:

# of comparisons
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At N − k = 28 df,
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And from the ANOVA table
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The CI for the comparison 
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Giving (1.71, 6.29) or 1.71 < 1 - 2 < 6.29

Therefore we can conclude that there is a difference in mean ACT score between WI and IA students.

The remaining 5 CI’s are constructed similarly and are in the table below:

	Comp.
	Interval
	Result

	1 - 2
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	1 - 3
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	1 - 4
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	2 - 3
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	2 - 4
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	3 - 4
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With 95% confidence, the population mean ACT score for students in WI is 1.7 to 6.3 points more than for students in IA and 1.1 to 5.7 more than for students in IL and the mean for students in MN is 1.0 to 5.6 more than for IA and 0.4 to 5.0 higher than for IL and no other pairs were different.
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