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Optimal pool size and pooled sample size for hypothesis test of critical threshold of infection rates based on

fixed sample size and pooled sampling method
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[Abstract] Objective To determine the optimal pool size and pooled sample size for testing whether an infection rate has
exceeded the critical level of malaria epidemics using the pool sampling method and fixed sample size approach. Methods The
function between the pooled sample size and pool size was deduced by using arcsin transformation and normal distribution
approximation while controlling the probability of type | and type Il errors. Computer simulation was used to evaluate the
approximate power function. Results The optimum pool size and the pooled sample size were obtained for different critical and
normal levels of infection rates. Conclusion The optimal pool size and the pooled sample size are in an inverse relationship for
given probability of type | and type [l errors, so in practice we should make an evaluation according to the sampling cost and
test cost.
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Tab 1 Optimal pool size m and pooled sample size n
of fixed sample size approach corresponding to different

critical and normal levels of infection rates(a=p=0. 05)

Normal Critical Optimal Pooled
level level pool size sample size
Po 23 m n
0. 20 0.25 6 260
0.15 0.20 8 167
0.1 0. 15 11 90
0.05 0.075 24 96
0.01 0.015 120 101
0. 005 0.007 5 232 102
0.001 0.001 5 1226 102
0.000 5 0. 000 75 2 482 102
0.000 1 0. 000 15 12 574 102
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Tab 2 Pool size m=1 and pooled sample size n of fixed
sample size approach corresponding to different

critical and normal levels of infection rates(a=p=0.05)

Normal Critical Optimal Pooled

level level size pool size sample
bo b1 m n

0. 20 0.25 1 753
0.15 0. 20 1 622
0.1 0. 15 1 469
0.05 0.075 1 1 005
0.01 0.015 1 5290
0. 005 0.007 5 1 10 646
0.001 0.001 5 1 53 498
0. 000 5 0.000 75 1 107 062
0.000 1 0.000 15 1 535 576
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