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Chapter 13: Analysis of Variance
1) The plant manager for a manufacturing firm has three vendors--Alpha, Bravo, and Charlie--supplying her fasteners (nuts, bolts, and screws). All three vendors supply the same variety and numbers of fasteners, but not all the deliveries have the correct count. Over the course of 60 shipments, the plant manager has collected the following data (Table 13.3):
Table 13.3
“Shipment Count Errors” by “Vendor” for 60 Shipments
	Alpha, 1
	Alpha, 6
	Alpha, 7
	Alpha, 5
	Alpha, 5

	Alpha, 5
	Alpha, 8
	Alpha, 7
	Alpha, 6
	Alpha, 10

	Alpha, 7
	Alpha, 9
	Alpha, 9
	Alpha, 10
	Alpha, 10

	Alpha, 5
	Alpha, 5
	Alpha, 5
	Alpha, 4
	Bravo, 1

	Bravo, 6
	Bravo, 7
	Bravo, 4
	Bravo, 8
	Bravo, 6

	Bravo, 8
	Bravo, 5
	Bravo, 8
	Bravo, 8
	Bravo, 7

	Bravo, 8
	Bravo, 9
	Bravo, 8
	Bravo, 10
	Bravo, 7

	Bravo, 5
	Bravo, 5
	Bravo, 5
	Bravo, 4
	Bravo, 4

	Charlie, 1
	Charlie, 2
	Charlie, 3
	Charlie, 3
	Charlie, 2

	Charlie, 4
	Charlie, 5
	Charlie, 6
	Charlie, 7
	Charlie, 2

	Charlie, 2
	Charlie, 9
	Charlie, 10
	Charlie, 2
	Charlie, 6

	Charlie, 8
	Charlie, 8
	Charlie, 4
	Charlie, 4
	Charlie, 1



Use SPSS® to help the plant manager with her investigation.
a) Construct the data set, with one variable identified as “Vendor,” and the other variable identified as “Shipment Errors.” Then, enter each of the 60 shipments as a case/row/record.
b) Using the techniques described in this chapter, use the “one-way ANOVA” analytical routine to assess the typical (mean) shipping count errors for each of the three different vendors:
Overall, for 60 shipments, the typical count error was 5.7667, with a standard deviation of 2.58002
· What is the typical shipping count error for Vendor Alpha?
For 19 shipments, the typical count error for Alpha was 6.5263, with a standard deviation of 2.38906
· What is the typical shipping count error for Vendor Bravo?
For 21 shipments, the typical count error for Bravo was 6.3333, with a standard deviation of 2.12916
· What is the typical shipping count error for Vendor Charlie?
For 20 shipments, the typical count error for Charlie was 4.4500, with a standard deviation of 2.78104
· Are the typical shipping count errors the same or different?
Different
· If the typical shipping count errors for the different Vendors are different, rank the Vendors in order of their typical count errors from lowest to highest.
Charlie was the most accurate (least error rate),
Bravo was the next most accurate (next least error rate), and
Alpha was the least accurate (highest error rate)
· Are the differences statistically significant using the standard probability level of 0.05?
Yes, the differences are statistically significant: The F statistic comparing the differences between the group means with the combined group variabilities is 4.386, and the probability of obtaining such an F value from different samples taken from a single population is 0.017, which is less than the standard of 0.05 representing “improbability” 
· What action, if any, would you recommend to the plant manager?
Because Alpha and Bravo were similarly less accurate in their shipment counts than Charlie, the plant manager should discuss the accuracy problem with these two vendors and put them on “probation”
(The SPSS analysis can be found in the file Bruhl_13_2017_ANOVA)
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