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Chapter 12: The t-Test of Statistical Significance
1) The plant manager for a manufacturing firm has 40 robot painting machines. While relatively accurate, the machines do make errors, and the plant manager has recorded the annual errors made by each of the machines. All of the machines have exactly the same number of operating hours, so the different error rates for the different machines are comparable. However, because the machines are of two different brands--Alpha and Zed--the plant manager is curious as to whether the two brands have different typical error rates. The machines--by brand--and their error rates are shown in Table 12.4:
Table 12.4
Errors per Machine by Manufacturer (with Equal Numbers of Operations per Machine)
	Alpha, 5
	Zed, 5
	Zed, 8
	Alpha, 6
	Alpha, 5

	Alpha, 6
	Zed, 6
	Zed, 8
	Alpha, 10
	Alpha, 5

	Alpha, 7
	Zed, 7
	Zed, 7
	Alpha, 7
	Alpha, 7

	Alpha, 6
	Zed, 7
	Zed, 8
	Alpha, 9
	Zed, 5

	Alpha, 7
	Zed, 8
	Zed, 9
	Alpha, 9
	Zed, 5

	Alpha, 7
	Zed, 6
	Zed, 9
	Alpha, 10
	Zed, 5

	Alpha, 8
	Zed, 8
	Zed, 9
	Alpha, 10
	Zed, 4

	Alpha, 7
	Zed, 5
	Zed, 7
	Alpha, 5
	Zed, 4



Use SPSS® to help the plant manager with her investigation.
a) Construct the data set.
b) Using the techniques described in Chapter 5, use the “Frequencies” analytical routine to determine the typical error rate (mean) for the 40 machines combined.
For the 40 machines, the typical error rate is 6.9 errors, and the standard deviation is 1.69161
The most frequently encountered error rate is 7
c) Using the techniques described in this chapter, use the “independent samples t-test” analytical routine to assess the typical error rates (means) for the two different brands.
· What is the typical error rate for Brand Alpha
19 machines, mean error rate of 7.1579 and standard deviation in error rates is 1.74047
· What is the typical error rate for Brand Zed?
21 machines, mean error rate is 6.6667 and standard deviation in error rates is 1.65328
· Are the typical rates the same or different?
They are different:
Zed machines have a lower typical error rate
· If the rates are different, is the difference significant?
No, the difference is not statistically significant:
(a) Assuming equal variances, the t-value representing the difference is 0.915, and the probability of obtaining such a t-value is 0.366
(b) Not assuming equal variances, the t-value representing the difference is 0.913, and the probability of obtaining such a t-value is 0.367
(SPSS Analyses can be found in the files Bruhl_12_2017_Frequencies and Bruhl_12_2017_T-Test)
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