
Chapter 12


Analysis of Variance

Exercise 12.1

Check your answers against those in the ANSWER section.

The accelerating cost of electricity and gas has caused the management at Arvco Electronics to lower the heat in the work areas. The instructor conducting night classes for employees is concerned that this may have an adverse effect on the employees' test scores. Management agreed to investigate. The employees taking the basic statistics course were randomly assigned to three groups. One group was in a classroom having a temperature of 60˚, another group was placed in a room having a temperature of 70˚, and the third group was in a room having a temperature of 80˚. At the completion of the chapters on tests of hypotheses a common examination was given consisting of ten questions. The number correct for each of the 20 employees is shown in the table. At the 0.05 significance level can management conclude that there is a difference in achievement with respect to the three temperatures? (Use the table to aid in the computations).

Exercise 12.2

Check your answers against those in the ANSWER section.

In Exercise 12.1 it was concluded that there was a difference between the mean number correct for the three different temperatures in the work area. The mean score for the 600 group is 3.8 and the mean score for the 700 group is 7.4. Determine if this pair of means differs significantly.

	Exercise 12.3

	Check your answers against those in the ANSWER section.

The following two-way ANOVA table was developed using the MINITAB system. Use the 0.05 significance level.

a.
How many treatments are there?

b.
How many blocks are there?

c.
What is the total sample size?

d.
Is there a significant difference in the treatment means?

e.
Is there a significant difference in the block means?


	SOURCE
	DF
	SS
	MS

	
	TREATMENTS
	3
	45
	15

	
	BLOCKS
	4
	200
	50

	
	ERROR
	12
	144
	12


Exercise 12.4

Check your answers against those in the ANSWER section.

The data set below displays the results of an experiment designed to measure the effects of two levels of temperature and two levels of catalyst on percentage increase in yield of a chemical compound.

a.  Construct an interaction plot for the data.  Do interaction effects appear to be present?

b.  Conduct a two-way ANOVA model using a statistical software package.  Use the output to test whether 

     there are significant interaction or main effect using α = .05.  What are your conclusions?

	
	                                          Temperature

	Catalyst
	low
	high

	  low
	12
	26

	
	24
	16

	  high
	18
	101


	
	28
	113


	Exercise 12.5 

Check your answers against those in the ANSWER section.

Thomas Economic Forecasting, Inc. and Harmon Econometrics have the same mean error in forecasting the stock market over the last ten years. However, the standard deviation for Thomas is 30 points and 60 points for Harmon. At the 0.05 significance level can we conclude that there is more variation in the forecast given by Harmon Econometrics?
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