Question 1
A manufacturing company designed an experiment to determine whether the number of days necessary to develop a new product depends on whether the development processes were performed sequentially or simultaneously (the method of development). Because the duration of development would depend on whether the new product is a breakthrough idea or not (the type of product), the product type was treated as a block in the experiment.

To test whether or not there were significant differences between the methods of development (sequential versus simultaneous), an ANOVA analysis was formed and the following table was constructed:

ANOVA: Two-Factor without Replication

	Summary
	Count
	Sum
	Average
	Variance

	Breakthrough projects

Non-breakthrough projects

Sequential

Simultaneous
	2

2

2

2
	50

39

47

42
	25

19.5

23.5

21
	2

4.5

12.5

18


ANOVA

	Source of Variation
	SS
	Df
	MS
	F
	P-value
	F crit

	Rows

Columns

Error

Total
	30.25

6.25

0.25

36.75
	1

1

1

3
	30.25

6.25

0.25
	121

25


	0.057716

0.125666
	161.4462

161.4462


a. Is there a difference in the mean number of days of product development between the sequential and the simultaneous method? Explain.

b. Does the type of product under development (breakthrough vs. non-breakthrough) affect the mean number of days of product development? Explain.

Question 2

A business professor knows that many students stay up late several nights before a midterm exam in order to ‘cram’ for the exam. Once the exam is over, she asks students to indicate the average hours of sleep they had over the previous four days. Based on an ‘average’ nights sleep of 7 hours, she then calculates a ‘sleep deprivation’ index for each student and plots it against their midterm exam grade these were her findings:
	Student
	(X)

Sleep Deprivation
	(Y)

Exam Grade
	(XY)
	X^2

	1

2

3

4

5

6

7

8

9

10

11

12


	2

3

3

5

9

12

13

14

15

15

19

20
	74

85

87

80

76

71

70

71

68

60

65

52
	148

255

267

400

684

852

910

994

1020

900

1235

1040
	4

9

9

25

81

144

169

196

225

225

361

400

	∑
	130
	859
	8705
	1848
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	10.83
	71.58
	
	


a. Calculate the Y-intercept and the slope.

b. On the way to the exam, Jody mentions to the professor that she had only 4 hours sleep each night for the past 4 nights (a sleep deprivation score of 12). Predict Jody’s midterm exam score.

