Stat 103 - Spring 2014

         Exam II - Solutions

Instructions: This is an individual assignment. You may use  class notes, other texts, etc., but you may not consult another person either directly or indirectly. For problems where you are asked to provide supporting computer output, please organize it in the order in which it is used in your analysis.
1.  Wishing to study the effects of education level and location on class size, a board of education samples two schools at each level in each of three cities. At the 5% level of significance,

a.  What is the response variable in this problem? Class size.
b.  What are the factors in this problem? Education Level and City.
c.  Identify the levels of each factor? Education level: elementary, intermediate, & high school City: A, B, & C
d.  Is there an interaction due to education level and city? No, the p-value for interactions is 0.9995.
e.  Is there an effect due to education level? Yes. The p-value (with the interaction taken out) is 0.0001.
f.  Is there an effect due to city? Yes. The p-value (with interaction removed) is 0.0000.
g.  What should the board of education conclude about the effect of education level and city upon class size? The model is additive, (i.e., the interaction between the factors Education Level and City is judged to be insignificant), so we can simply add the effects of education level and city together. From the graphs below, we see that the largest classes are in the high schools in city A, while the smallest classes are in the elementary schools in city C. 
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	Education Level
	City A
	City B
	City C

	Elementary
	32, 34
	26, 30
	20, 23

	Intermediate
	35, 39
	33, 30
	24, 27

	High School
	43, 38
	37, 34
	31, 28


2.  The effect of operators and machines on the breaking strength of wool serge is reported below.

	Operator
	Machine 1
	Machine 2
	Machine 3

	A
	115, 115, 119
	111, 108, 114
	109, 110, 107

	B
	117, 114, 114
	105, 102, 106
	110, 113, 114

	C
	109, 110, 106
	100, 103, 101
	103, 102, 105

	D
	112, 115, 111
	105, 107, 107
	108, 111, 110


a.  Effect due to operator?

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





Decision:

b.  Effect due to machine?

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





Decision:

c.  Effect due to the interaction of the operator and machine?

      Ho:
Machine and operator do not interact

HA: They do interact
      P-value: 0.0083




Decision: Machine and operator interact significantly
d.  What conclusions can be reached about average breaking strength of wool serge?

The model is not additive, (because the interaction is significant), so we should consider how operator and machine, taken together, affect breaking strength. For instance, operator A working on machine 1 appears to produce the strongest wool serge, while operator C on machine 2 appears to be the weakest link!
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