QUESTION ONE
A random sample of 30 executives from companies with assets over $1 million was selected and asked for their annual income and level of education.  The ANOVA comparing the average income among three levels of education rejected the null hypothesis.  The Mean Square Error (MSE) was 243.7.  The following table summarized the results:
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High School

 

or Less

 

Undergraduate

 

Degree

 

Master’s Degree

 

or More

 

Number sampled

 

7

 

11

 

12

 

Mean salary (1,000’s)

 

49

 

76.3

 

78.3

 

 



1.
When comparing the mean salaries to test for differences between treatment means, the t statistic is based on: 

A)
The treatment degrees of freedom. 

B)
The total degrees of freedom. 

C)
The error degrees of freedom 

D)
The ratio of treatment and error degrees of freedom 

In t-test on multiple comparisons, the degrees of freedom used are from the error df, which are

the Total df – treatment df. This assumes the sample sizes are roughly equal and the variances are roughly equal. D would refer to the F-statistic.

2.
When comparing the mean annual incomes for executives with Undergraduate and Master's Degree or more, the following 95% confidence interval can be constructed: 

A)
2.0  2.052*6.51 

B)
2.0  3.182*6.51 

C)
2.0  2.052*42.46 

D)
None of the above 

The 95% CI around the difference is the standard error times a critical t-value. For unequal sample sizes, this is a bit of a complicated procedure since we need the harmonic mean. However, we can first check for the correct critical value. The degrees of freedom are n1+n2-2 11+12-2 =21 for an alpha of .05, getting us a t of 2.08. A and C are close at 2.052, but that would require 27 degrees of freedom (not sure if your instructor gave you another method he wants you to use). The next best choice is A, since 6.51 comes from the MSE of 243.7.

3.
Based on the comparison between the mean annual incomes for executives with Undergraduate and Master's Degree or more, 

A)
A confidence interval shows that the mean annual incomes are not significantly different. 

B)
The ANOVA results show that the mean annual incomes are significantly different. 

C)
A confidence interval shows that the mean annual incomes are significantly different. 

D)
The ANOVA results show that the mean annual incomes are not significantly different. 
We can infer from the mean and MSE that there is no difference.

4.
When comparing the mean annual incomes for executives with a High School education or less and Undergraduate Degree, the 95% confidence interval shows an interval of 11.7 to 42.7 for the difference.  This result indicates that 

A)
There is no significant difference between the two incomes. 

B)
The interval contains a difference of zero. 

C)
Executives with and Undergraduate Degree earn significantly more than executives with a High School education or less. 

D)
Executives with and Undergraduate Degree earn significantly less than executives with a High School education or less. 
QUESTION TWO
A sales manager for an advertising agency believes there is a relationship between the number of contacts and the amount of the sales.  To verify this believe, the following data was collected:
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1

 

14

 

24

 

2

 

12

 

14

 

3

 

20

 

28

 

4

 

16

 

30

 

5

 

46

 

80

 

6

 

23
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7

 

48

 

90

 

8

 

50

 

85

 

9

 

55

 

120

 

10

 

50

 

110

 

 



5.
What is the value of the coefficient of determination? 

A)
9.3104 

B)
0.9754 

C)
0.6319 

D)
0.9513 
The coefficient of determination is r2 or the correlation squared. I got a correlation of .9754, making r2 = .9513 so the answer is D

6.
The 95% confidence interval for 30 calls is 

A)
55.8, 51.5 

B)
51.4, 55.9 

C)
46.7, 60.6 

D)
31.1, 76.2 

I think your instructor is referring to Contacts and looks like we need to substitute 30 into the regression equation below, the compute the 95% CI. We get the predicted value of 53.638 and 95% CI between 46.71 and 60.57 or choice C (best to use software for this one).

7.
What is the regression equation? 

A)
Y' = 2.1946 – 12.201X 

B)
Y' = –12.201 + 2.1946X 

C)
Y' = 12.201 + 2.1946X 

D)
Y' = 2.1946 + 12.201X 
QUESTION THREE
The table below shows the sales for a plastics manufacturer recorded over the past year.  The seasonal indexes for each quarter are also provided.  To track the trend for these four quarters, use the indexes to deseasonalize the sales data
[image: image3.wmf]Quarter

Sales

Index

1

738

0.75

2

1012

1.04

3

1196

1.21

4

962

1.00


Note: I don’t have much experience with Time Series analysis as this isn’t usually covered in stats course. However, I believe the concept here is to just divide the sales by the index. That’s what I did to answer the subsequent questions.


8.
What is the deseasonalized sales value for quarter 1? 

A)
553.5 

B)
984 

C)
588 

D)
184.5 

738/.75 = 984
     9.
What is the deseasonlized sales value for quarter 3? 

A)
251.16 

B)
944.84 

C)
988.43 

D)
1147.16 

1196/1.21 = 988.43

10.
Sales are 

A)
increasing. 

B)
Decreasing. 

C)
show no trend. 

D)
cannot be determined. 

Here’s my plot of the deseasonalized data (below) and there appears to be a bit of a downward trend.
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