Stat 103



      Homework 8 Solutions



      Spring 2014
Instructions: Answers should be accompanied by relevant computer output. You may work on this in your project groups if you wish, in which case turn in one paper for the group.

Two-Way ANOVA Problems:

1.  As part of a study of coliform bacteria, the EPA samples three types of beaches (ocean, bay, and sound) in three locations (west, central, and east) in a large county. Use the recorded counts below to answer the questions.

	
	West
	Central
	East

	Ocean
	25, 20
	9, 6
	3, 6

	Bay
	32, 39
	18, 24
	9, 13

	Sound
	27, 30
	16, 21
	5, 7


a.  Effect due to type of beach?

      Ho:
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HA: At least two of the means differ
      P-value: 0.0003





Decision: The means differ significantly

b.  Effect due to location?

      Ho:
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HA: At least two of the means differ
      P-value: 0.0000


Decision: The means differ significantly
c.  Effect due to the interaction of the type of beach and location?

      Ho:
Type and location of beach don’t interact 
HA: They do interact
      P-value: 0.3047


Decision: Type of beach and location don’t interact significantly

d.  What conclusions can be reached about average coliform bacteria count?

The model is additive (i.e., the interaction between the factors Type of Beach and Location is judged to be insignificant), so we can simply add the effects of type of beach and beach location together. From the graphs below, we see that the most bacteria are in the west and on either the bay or the sound, and the fewest are in the east and on the ocean. (Using the LSD would separate the bay from the sound.)
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2.  A VCR repair service wanting to study the effect of VCR brand and service center upon the repair time (in minutes). Three brands and three service centers were selected. Use the results below to answer the questions.

	Service Centers
	Toshiba: A
	Panasonic: B
	Sony: C

	1
	56, 58
	48, 39
	59, 67

	2
	51, 43
	61, 52
	58, 64

	3
	37, 45
	44, 50
	65, 69


a.  What is the response variable in this problem? Repair time.

b.  What are the factors in this problem? Service center and Brand.

c.  Identify the levels of each factor? Service Center: 1, 2, & 3       Brand: Toshiba, Panasonic, & Sony
d.  Is there an interaction due to service center and VCR brand? Yes. The p-value for interaction is 0.0290.

e.  Is there an effect due to service centers? Since service center and brand interact, we consider only their combined affect upon repair time.

f.  Is there an effect due to VCR brand? (See comments in part (e).)
g.  What should the VCR repair service conclude about the effect of VCR brand and service center upon repair time? The model is not additive (because the interaction is significant), so we should consider how service center and brand, taken together, affect repair time. For instance, service center 3 takes the longest to repair Sony, while it takes the least time to repair Toshiba. 
Analysis of Variance for Minutes - Type III Sums of Squares

	Source
	Sum of Squares
	Df
	Mean Square
	F-Ratio
	P-Value

	MAIN EFFECTS
	
	
	
	
	

	 A:Center
	36.3333
	2
	18.1667
	0.73
	0.5070

	 B:Brand
	901.333
	2
	450.667
	18.19
	0.0007

	INTERACTIONS
	
	
	
	
	

	 AB
	443.333
	4
	110.833
	4.47
	0.0290

	RESIDUAL
	223.0
	9
	24.7778
	
	

	TOTAL (CORRECTED)
	1604.0
	17
	
	
	


All F-ratios are based on the residual mean square error.
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