F distributions
· A family of continuous probability distributions

· Skewed to the right

· Non-negative values

· Identified by two parameters called degrees of freedom for numerator dfN and degrees of freedom for denominator dfD 
· Notation: F0 ~ F(dfN, dfD)

· Critical values and tail probabilities are found in Table 8 in Appendix II
For example, if dfN = 3, dfD = 5, and F0 = 9.42, the upper tail probability P(F > 9.42) is between 0.010 and 0.025

We write it as 0.010 < P < 0.025
What about F0 = 2.95?


P > 0.10

What about F0 = 45.1?


P < 0.001

Analysis of Variance (ANOVA)

ANOVA is used to compare two or more population means.  That is, when there is a quantitative response variable and a categorical explanatory variable (called a factor).
When there is only one factor, it is called a One-Way ANOVA.

How?  

ANOVA compares population means by analyzing the ratio 
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Let  = 0.01.

H0:
All population mean profits per employee are equal among the company types
H1:
At least one population mean differs from another
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ANOVA Table

	Source
	SS
	df
	MS
	F
	P-value

	Between
	215.43
	2
	107.72
	0.816
	P > 0.10

	Within
	1981.12
	15
	132.07
	
	

	Total
	2196.55
	17
	
	
	


At dfN = 2 and dfD = 15, P > 0.10

Do not reject H0 at  = 0.01 (P > 0.10).  There is not enough evidence to suggest a difference in mean profits per employee among these three company types.
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Let  = 0.05.

H0:
All population mean first year incomes are equal among the ethnic groups in NYC
H1:
At least one population mean differs from another


[image: image8.wmf](

)

(

)

(

)

(

)

(

)

69

.

237

8

.

15

4

.

16

5

8

.

15

9

.

20

5

  

8

.

15

7

.

13

4

8

.

15

6

.

11

5

2

2

2

2

2

=

-

+

-

+

-

+

-

=

-

=

å

x

x

n

SS

i

i

BET



[image: image9.wmf](

)

(

)

(

)

(

)

(

)

56

.

256

9

.

4

4

2

.

3

4

2

.

5

3

1

.

3

4

1

2

2

2

2

2

=

+

+

+

=

-

=

å

i

i

W

s

n

SS


ANOVA Table

	Source
	SS
	df
	MS
	F
	P-value

	Between
	237.69
	3
	79.23
	4.63
	.01<P< .025

	Within
	256.56
	15
	17.10
	
	

	Total
	494.25
	18
	
	
	


At dfN = 3 and dfD = 15, 0.01<P< 0.025
Reject H0 at  = 0.05 (0.01<P< 0.025).  There is sufficient evidence to suggest a difference in mean first year income among these four ethnic groups in NYC.
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