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Analysis of Variance

1. The following are the yields of wheat (in pounds per plot) which an agronomist obtained for three test plots each of four different grain varieties:


	Variety A
	Variety B
	Variety C
	Variety D

	51
	38
	44
	47

	49
	43
	46
	48

	56
	50
	52
	53


a. Test at the level of significance α = 0.05 whether the differences among the average yields of the four varieties are significant.

b. Putting the variety along the horizontal axis and yields on the vertical axis, plot the data.  Include the variety mean in your graph.

2. The following are the yields of wheat (in pounds per plot) which an agronomist obtained for three test plots each of four different grain varieties.  Each test plot received a different brand of fertilizer.


	
	Variety A
	Variety B
	Variety C
	Variety D

	Brand 1
	51
	38
	44
	47

	Brand 2
	49
	43
	46
	48

	Brand 3
	56
	50
	52
	53


a. Perform a 2-way analysis of variance, using the level of significance α = 0.05.

b. With Brand on the horizontal axis and yields on the vertical axis, plot the data.  Include the brand mean in your graph.

c. Judging from your two 2-dimensional graphs from parts 1.b and 2.b does it appear to you that the {Brand, Variety} pair matters?

d. With Brand and Variety on the horizontal plane and yield on the vertical axis, plot the data.  [Hint: there is an example in the ANOVA MathCAD notes that you can cut and paste, and then edit.]  

3.  Hermione, an economics student, was interested in studying the meal purchasing behavior of students at her university.  There are two dining halls on the campus: Gryphondor and Ravenclaw.  The students are in one of four classes: Freshman, Sophomore, Junior and Senior.  The amount of money spent per week by each student is listed in the following table:


	
	Freshman
	Sophomore
	Junior
	Senior

	Gryphondor
	22.56

25.02

23.66

17.22

22.58
	16.54

24.64

24.62

19.06

20.12
	18.58

15.44

16.12

16.88

17.58
	18.20

14.56

15.54

16.82

14.56

	Ravenclaw
	25.64

28.84

26.00

26.02

23.24
	22.50

24.48

25.52

24.76

20.62
	17.82

15.76

12.96

15.00

19.54
	19.74

17.48

16.46

16.44

15.70


a. Test the following hypotheses at the 5% level:

b. There is no interaction effect.

c. There is no dining hall effect.

d. There is no class effect.

