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squared test may differ substantially from the nominal significance level. More

accurate methods are needed. According to Cochran’s criterion, the Pearson chi-

squared test should not be used if any of the expected cell counts are less than five.

As we have seen, the minimum expected count in Table 2.5 is 40, and we could

safely use the Pearson chi-squared test.

2.3.5 Small sample significance tests: The Fisher exact test
Here we start with an example.

In  tables with small sample sizes, the seemingly simple problem of testing

association is hampered by a serious problem: Even when the null hypothesis is

true, there are one or two unknown parameters, nuisance parameters. In the two

Example 2.4
Perondi et al. (2004) report a double-blind trial of high-dose versus stand-

ard-dose of epinephrine in children with cardiac arrest, as shown in Table

2.9. One of the 34 children in the high-dose group survived 24 hours, while

seven of the 34 children in the standard-dose group survived 24 hours. The

estimated probability difference is  with 95% New-

combe confidence interval (-0.34,-0.019). The estimated difference is nega-

tive, and the confidence interval does not contain 0. This indicates that the

effect of the high dose is worse than that of the standard dose. Can we con-

firm this result with a significance test?

The minimum expected cell count in Table 2.9 is  (both

cells in the left column). This does not satisfy Cochran’s criterion and we

need a more accurate method than the Pearson chi-squared test.

1 34 7 34 18/ – / .= −0

34 8 68 4× =/

Table 2.9 Treatment of children with cardiac arrest. High-dose versus standard-
dose epinephrine (Source: Perondi et al., 2004).

Treatment

Survival at 24 hours

Yes No Total

High dose 1 33 34

Standard dose 7 27 34

Total 8 60 68

2 2×
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