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The Big Picture

@ The t-methods we have seen so far for one and two sample problems
assume that underlying populations are normally distributed.

@ Sometimes populations are not normal.

@ There are three ways (at least) to handle this non-normality:

» Just use the t-methods anyway: the methods are robust to
nonnormality when the samples are large enough, because:

* by the CLT, the sample mean is approximately normal;

* the sample variance is approximately chi-square (scaled appropriately);

* and the sample mean and sample variance are only very weakly
dependent;

» Use nonparametric methods (like randomization/permutation tests or
the bootstrap);

» Jransform the variable so that it 1s more like a normal distribution, use
the t-methods on the transformed data, and then transform back.

Assumptions The Big Picture 2 /149



How to Decide if a Sample is Normal

@ While there are formal methods to test for normality, we do not
advocate their use for the following reasons:

*» No real biological distribution i1s exactly normal;

» The real issue is to ascertain if the lack of normality in the populations
will adversely affect methods based on that assumption—and formal
tests do not test this;

» For a small sample, there may be insuthicient information to formally
reject normality, but ignoring it could be perilous;

» [For a large sample, there may be enough data to demonstrate
nonnormality, but the robustness of t-methods, especially for large
samples, means that ignoring the nonnormality is not bad.
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