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Should the one extremely large value of 29,279,000 (29.3 million or 29.3M) for California
population be excluded as anomalous? Chauvenet’s criterion says that any value of >18.7M can be
excluded, so 29.3M is far beyond the minimum cutoff. If we exclude California and recalculate
mean and standard deviation, reapplication of Chauvenet’s criterion (not recommended) would suggest that we reject two more states with large populations. I have not done so, though it might be
interesting to see how many states we would ultimately exclude through repeated use of Chauvenet’s criterion.

If one is statistically justified in excluding at least California, then such an exclusion implies that
California is in some way unique or anomalous, with some different variable controlling its population than is operant (or at least important) for populations of the other states. As a former member
of the California population, I can think of many ways in which one would describe the California
population as anomalous, but that question is beyond the scopes of these data and of our concern.
The key point is that the analysis flags an anomaly; it cannot explain the anomaly.

Figure 4 suggests that one’s first reaction to a non-normal distribution should not be to discard
data; it is to consider transforms that might convert the dataset to an approximately normal distribution. The most common transform is to take natural logarithms of the data, and the logarithmic
transform is most likely to succeed in cases such as the present one that have a strong positive
skewness. Figure 6b is such a transform. Logarithm of population visually does appear to be normally distributed, mean and median are similar (with a difference that is only about 10% of the
standard deviation), and skewness is zero (!). Thus we may conclude that state population is lognormally distributed, with a mean of 3.0M (e1.1, because the mean of the natural logarithms of
population is 1.1).

Knowing that it is much more appropriate to analyze logarithms of state populations than raw
state populations, we can now apply Chauvenet’s test and find that no data should be excluded. Our
previous temptation to exclude California was ill founded. With any logarithmic distribution the
largest values tend to be more widely spaced than the smallest values. I suspect that Chauvenet’s
criterion will recommend exclusion of one or even many valid data points whenever a dataset has
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