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You should now be able to see quite easily how I get to the chi-square test statistic, which is χ2 = 8.4. From 

here, you need to go to the appropriate chi-square distribution table to determine whether 8.4 is a large 

enough chi-square to reject the null hypothesis. Remember: the rule for computing degrees of freedom is 

k − p − 1 = 10 − 2 − 1 = 7 degrees of freedom. There are k = 10 categories and p = 2 parameters estimated 

from the sample data (standard deviation and mean).

The null hypothesis H0 is that the distribution of the test scores is normal. If you use a 0.05 level of 

significance, meaning you need to recover the p-value for χ2 = 8.4 by looking at the area in the upper tail 

of a chi-square distribution with 7 degrees of freedom. You can see that the area in the upper tail of the 

chi-square distribution with 7 degrees of freedom for p = 0.05 is more than 8.4. As such, the null hypothesis 

that the product knowledge test scores are normally distributed cannot be rejected.

think it over 9.8

Who really wants to be normal? Do we really need to worry about being normally distributed? Recall 

the CLT (Central Limit Theorem). If you applied a goodness of fit test to the average distribution, what 

would it tell you?

INDEPENDENCE TESTING WITH EXCEL

We can use Excel to perform independence testing. We will use the politician example shown earlier 

(refer to Table 9.1). Figure 9.1 shows the data arranged in two columns. It also shows where to find the 

chi-square within the pull-down menu system. Figure 9.2 shows the formula which will be used in cell 

D5. You may have noticed by now that if Excel is using a column of data, it separates the start and end 

points with a colon. The different inputs required are separated by a comma.

Table 9.9  Observed and expected frequencies for call-centre test scores and chi-square 
calculation

Test score
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frequency (p
i
)
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Difference  
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Squared 
difference 
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Squared difference 
divided by expected 
frequency (p

i
 − e

i
)2/e
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Less than 35.67 3 5 −2 4 0.8

35.67 to 41.99 4 5 −1 1 0.2

41.99 to 46.56 5 5 0 0 0

46.56 to 50.43 7 5 2 4 0.8

50.43 to 54 8 5 3 9 1.8

54 to 57.58 8 5 3 9 1.8

57.58 to 61.44 6 5 1 1 0.2

61.44 to 66.01 3 5 −2 4 0.8

66.01 to 72.30 2 5 −3 9 1.8

Over 72.3 4 5 −1 1 0.2

Totals 50 50 Chi-sq. = 8.4
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