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where Z is a standard normal deviate. One of these probabilities is negligible

unless the power is small. The first probability is small if , the second prob-

ability is small if  If the power is larger than 20% the contribution from the

smaller term can safely be omitted. The power of the test is related to the false neg-

ative rate, or the risk of a Type II error  through the relation  For a

given sample size the power of the test increases as  moves away from 0. Note

that the power of the test depends on  only through the ratio  which

is often denoted the effect size. The situation is illustrated in Figure 11.1 where the

distribution of the test statistic for  (panel A) and for a given alternative

value (panel B) are shown.

Figure 11.1 A: The distribution of the test statistic on the null hypothesis  The
shaded area above the rejection region equals the level of significance α. B: The distribu-
tion of the test statistic for an alternative value of δ. The area above the rejection region
equals the power  of the test statistic for the considered δ-value.
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