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Figure 13.5
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If we can reject the null hypothesis, we can conclude that high performers do show a higher variance on 

expense claims.

The sample variance for high performers is in the numerator and the sample variance for low performers 

is in the denominator. Therefore, the F-distribution will have n − 1 = 15 degrees of freedom in the numerator 

and n − 1 = 10 degrees of freedom in the denominator. The level of significant chosen for the test is α = 0.05. 

The sample variance for high performers is 220 and for low performers 180. As such, the test statistic can be 

calculated as:
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We can then refer to an F table to find the distribution with 15 degrees of freedom in the numerator 

and 10 degrees of freedom in the denominator. In doing so, we will find that F for α = 0.1 is 2.32. This 

means that because our calculated F of 1.22 is less than 2.32, then the area in the upper tail must be 

greater than 0.1. As such, our p-value is greater than α = 0.05, and we cannot reject the null hypothesis. 

Our sample results do not support our hypothesis that high performers have higher variation than low 

performers on expense claims. Figure 13.4 shows what should be a now familiar decision process for 

hypothesis tests about two population variances.

USING EXCEL

Excel does have built-in functions for the χ2
2 test but, for our purposes in this chapter, we will have to 

calculate the value for χ2
2 and use the Excel function =CHISQ.DIST.RT to find the probabilities.

The file ‘train times chi.xslx’ contains the data for the difference between the time a train is supposed 

to arrive and the time it actually arrived. If you look at Figure 13.5 you will see the necessary calcula-

tions that need to be done first. Figure 13.6 shows where to find the procedure needed to calculate the 

probability. It also shows the result in cell D8.

Doing the F-test in Excel is reasonably straightforward. The thing to remember is that Excel will per-

form a two-tailed test and assume the variances are not significantly different. We will use the data in 

‘Ftest data.xslx’ to demonstrate how to do an F-test with Excel. Staying with the theme of comparing 

actual train arrival times with the times they are supposed to arrive, we will compare two stations from 

the same company. In theory, there should not be any significant difference between the variances.
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