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When making statistical inferences about the means of small samples, the
confidence limits for the mean are often calculated assuming a normal distri-
bution. But many biological variables follow the lognormal distribution [1], for
example the birth weights of babies (EG data at [2]). Here, sampling distri-
butions (probability density functions) are found for the maximum likelihood
estimates (MLE) of sample mean and variance when data are lognormally dis-
tributed. They are derived analytically, making some use of the Technique for
Estimator Densities (TED) [3], and then checked by using simulations with ran-
dom numbers.

For an I.I.D. sample of size n with lognormal estimation, the sample mean has
a lognormal distribution that is conditional on the variance. The distribution of
the sample variance of the logarithms follows the usual transform of the central
chi-squared distribution. The joint distribution of the sample mean and variance
shows the extent to which the mean is affected by the variance.

When a normal distribution is wrongly used for estimation on lognormally
distributed data, the sample mean still has a lognormal distribution. But the
distribution for the MLE of the variance differs. From the distribution for one
observation, that for larger sample sizes can be approached by using convo-
lutions. The assumption of a normal estimation model biases the confidence
interval for the mean. There is a discussion of the extent to which this is of
practical importance when estimating means for small samples of birth weights
and other lognormally distributed data sets.
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