
BUSINESS STATISTICS USING EXCEL & SPSS230

The Critical Value Method

The first thing to remember here is that in a two-tailed case, the critical value can occur in both tails of 

the distribution, upper and lower. In other words, a deviation either above or below the null hypothesis 

could be considered significant, and we do not prefer one over the other. Figure 8.3 shows this visually; 

note how it is different from Figure 8.1, even though α is the same at 0.05.
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The important thing to note here is that, in order to conduct a two-tailed test, we need to divide α by 

2 to get the critical value. More specifically, if α = 0.05, then the area in the upper and lower tails of the 

distribution beyond the upper and lower critical values is α/2 = 0.05/2 = 0.025. You can go to the normal 

distribution table to find this, but remember that you need to look for the z-value which corresponds to 

0.5 − 0.025 = 0.475. If you do this, you will see that the relevant z-value is 1.96. Therefore, the critical 

value for the lower part of the two-tailed test is −z0.025 = −1.96, and for the upper part it is z0.025 = 1.96. 

Therefore, you can reject the null hypothesis if:

1.96 ≤ z ≤ −1.96

Thus, if our test statistic is outside the critical values here, we can conclude that we may reject  

the null hypothesis. So, remembering our sample mean of 227 millimetres, let us calculate z and 

find out:
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As you can see, because z = −1.875, which is not less than, more than or equal to either −1.96 or 1.96, the 

statistical evidence suggests that we do not reject the null hypothesis at the 0.05 level of significance, and 

continue happily making cricket balls.

The p-value Method

Using the p-value method can also give us insight into the problem, as you might expect. Remember 

that in the two-tailed situation the test statistic can indicate lack of support for the null hypothesis in 

either direction – above or below. So for the two-tailed case, the p-value can be considered to be the 

probability of getting a test statistic at least as unlikely as the one our sample did provide. It can be a 

little confusing to follow this, however, compared with the simpler one-tailed test. So, step by step:
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