Chapter 12 Assignment

Analysis of Variance

Name ___________________________
Section ___________
Score ________

Part I
Select the correct answer and write the appropriate letter in the space provided.

______ 1.
The analysis of variance technique is a method for




a.

comparing three or more means.
b.
comparing F distributions.




c.

measuring sampling error.
d.
none of the above.

______ 2.

A treatment is




a.

a normal population.


b.
the explained population.




c.

a source of variation.


d.
the amount of random error.

______ 3.

In a one-way ANOVA, k refers to the




a.

number of observations in each column.
b.
the number of treatments.





c.

the total number of observations.
d.
none of the above.

______4.

The F distribution is




a.

a continuous distribution.


b.
based on two sets of degrees of freedom.





c.

never negative.


d.
all of the above

______5.
In an ANOVA test there are 5 observations in each of three treatments.  The degrees of freedom in the numerator and denominator of the F statistic for treatments respectively are:




a.

2, 4
b.
3, 15
c.
3, 12
d.
2, 12

______ 6.

Which of the following assumptions is not a requirement for ANOVA?




a.

dependent samples
b.
normal populations




c.

equal population variances
d.
independent samples

______ 7.

The mean square error term (MSE) is the




a.

estimate of the common population variance.

b.
estimate of the population means.




c.

estimate of the sample standard deviation.

d.
treatment variation.

_______8.

In a one-way ANOVA, the null hypothesis indicates that the treatment means




a.

are all the same or from equal populations.

b.
are not from the same populations.




c.

in at least one pair of means are the same.

d.
are all different.





______9.

The appropriate test statistic for comparing two sample variances to find out if they came from the same or equal populations is the




a.

t distribution.


b.
z distribution.




c.

F distribution.


d.
binomial distribution.

_____ 10.

In a two-way ANOVA with interaction effects there are 3 levels of Factor A and 4 levels of Factor B.  The degrees of freedom for interaction sum of squares  is:




a.

2


b.
12






c.

6


d.
5

Part II
Record your answer in the space provided. Show essential calculations.


11.
The NPC, Inc. is a large mail order company that ships men’s shirts all over the United States and Canada. They ship a large number of packages from their warehouse in Delta, Ohio. Their goal is to have 95 percent of the shipments delivered in 4 days.  For many years they have used Brown Truck Inc., but recently there have been complaints about slow and inconsistent delivery.  A sample of 10 recent shipments handled by Brown Truck showed a standard deviation in delivery time of 1.25 days. A sample of 16 shipments by Rapid Package Service showed a standard deviation in their delivery time of 0.45 days. At the 0.05 significance level is there more variation in the Brown Truck delivery time?



a.
State the null and alternate hypotheses.



H0: ____________________________________________________________________



H1: ____________________________________________________________________



b.
State the decision rule.





    _________________________________________________________________________



c.
Compute the value of the test statistic.



d.
What is your decision regarding the null hypothesis? Interpret the result.




_________________________________________________________________________


12.
Jim Ray, an avid golfer, keeps records on his scores for 18 holes of golf.  When the temperature is above 65 degrees, the standard deviation of his scores is 5.75 for 25 rounds.  When the temperature is below 65 degrees, the standard deviation of his scores is 7.35 for a sample of 21 rounds. At the 0.05 significance level, is there more variation in his scores when the temperature is below 65 degrees?



a.
State the null and alternate hypotheses.



H0: ____________________________________________________________________





H1: ____________________________________________________________________



b.
State the decision rule.




___________________________________________________________________________



c.
Compute the value of the test statistic.



d.
What is your decision regarding the null hypothesis?  Interpret the result.



___________________________________________________________________________

	Youngsville
	Northeast
	Corry

	2.2
	2.3
	0.9

	1.2
	1.5
	0.8

	1.9
	1.2
	1.1

	3.1
	1.4
	1.2

	1.8
	2.2
	0.7

	1.5
	
	



13.
The County Executive for Monroe County is concerned about the response time for the three fire companies in the county.  Samples of the response times (in minutes) for each company follow. At the 0.05 significance level is there a difference in the mean response time?



a.
State the null and alternate hypotheses.



H0: ____________________________________________________________________





H1: ____________________________________________________________________



b.
State the decision rule.




___________________________________________________________________________







c.
Compute the value of the test statistic (use the tables).

	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	


	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	



d.
What is your decision regarding the null hypothesis?  Interpret the result.



___________________________________________________________________________


___________________________________________________________________________

	Brand
	Weeks of Wear

	A
	3
	4
	6
	3
	4

	B
	2
	3
	2
	5
	2

	C
	5
	7
	5
	4
	6



14.
A dentist is trying to decide if there is a difference in the number of weeks three different toothbrushes last. Fifteen patients were randomly assigned to three brands of toothbrushes and the number of weeks that the toothbrushes lasted is given. At the 0.05 significance level, is there a difference in the mean length of time the toothbrushes lasted?



a.
State the null and alternate hypotheses.


H0: ______________________________________________________________________





H1: ______________________________________________________________________



b.
State the decision rule.






    ______________________________________________________________________



c.
Compute the value of the test statistic.



Analysis of Variance



Source    DF     SS      MS



Factor     2   16.93    8.47



Error     12   18.00    1.50



Total     14   34.93



d.
What is your decision regarding the null hypothesis? Interpret the result.


_________________________________________________________________________

15.  A chain of stores that sells athletic shoes and athletic clothing is concerned about delivery times for its most popular athletic shoes.  They believe that there may be differences between different brands and they also think that there may be differences according to order size.  Understanding the effects of  brand and order size on delivery times would help them determine when they should place orders.  They collected data from the past year for the three brands of athletic shoe—Nike, Adidas, and Reebok.  They also divided their orders into two sizes—large and small.  The delivery times for orders are shown in the table below:

	
	Nike
	Adidas
	Reebok

	Small
	9,14,13
	15,17,19
	16,15,20

	Large
	12,15.15
	20, 18, 25
	22, 28,25


       a.  Construct an interaction plot for delivery times.  Does an interaction appear to be present?

       b.  Conduct a two-way ANOVA.  Is there an interaction between brand and size of order?  If not, 

conduct F tests for Brand and Size effects.   What are your conclusions?  Use the p-value approach  to hypothesis testing and a significance level of = .01 for all tests.

Analysis of Variance for Y


Source      DF       SS       MS      F      P

Brand        2  208.000  104.000  14.51  0.001

Size         1   98.000   98.000  13.67  0.003

Brand*Size   2   28.000   14.000   1.95  0.184

Error       12   86.000    7.167

Total       17  420.000


_________________________________________________________________________


_________________________________________________________________________


_________________________________________________________________________


_________________________________________________________________________


_________________________________________________________________________
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