SUMMARY
The data we collect are characterized by their central tendency (where the values are clustered), and their spread (the variation of individual values around the central value). Central tendency is re-ported by stating the mean or median. The range, standard deviation, or variance may be used to report the data’s spread. Data also are characterized by their errors, which include determinate errors affecting the data’s accuracy, and indeterminate errors affecting the data’s precision. A propagation of uncertainty allows us to estimate the affect of these determinate and indeterminate errors on

results determined from our data.

The distribution of the results of an analysis around a central value is often described by a probability distribution, two examples of which are the binomial distribution and the normal distribution.  Knowing the type of distribution allows us to determine the probability of obtaining results within a specified range. For a normal distribution this range is best expressed as a confidence interval.

A statistical analysis allows us to determine whether our results are significantly different from known values, or from

values obtained by other analysts, by other methods of analysis, or for other samples. A t-test is used to compare mean values, and an F-test to compare precisions. Comparisons between two sets of data require an initial evaluation of whether the data is paired or unpaired. For unpaired data it is also necessary to decide if the standard deviations can be pooled. A decision about whether to retain an outlying value can be made using Dixon’s Q-test.

Finally, we have seen that the detection limit is a statistical statement about the smallest amount of analyte that can be detected with confidence. A detection limit is not exact because its value depends on how willing we are to falsely report the analyte’s presence or absence in a sample. When reporting a detection limit, you should clearly indicate how you arrived at its value.
