Average deviation for measuring variation in data in small samples (n < 5)
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Abstract
Good control of experiment variability is critical to experiment success, and many methods are
available for quantifying variation in data. Popular methods for measuring variability in data
typically uses a statistical distribution such as a standard normal distribution, but these
distributions are designed for large sample size with n > 30. However, experiments typically
generate less than 5 replicates (n < 5). Thus, the key requirement for the use of standard normal
distribution is not satisfied, which bring forth the need for the development of alternative ways
of quantifying the variation in collected data for small sample size. This abstract describes a
new statistic, average deviation, that aims to quantify the variation of repeated measurements
of a variable. By taking an average of the sum of the differences between the mean and all
measurements, average deviation provides a better representation of the variation in data
around a mean, while capturing the impact of significant deviation from the mean by individual
measurement. However, division of the sum of deviation of all measurements from the mean
by the sample size meant that the presence of outlier measurement may not be fully represented
by the calculated average deviation. Thus, the new statistic is better used with a small sample
size of less than 5, which helps reduce the extent in which an outlier’s influence on the average
deviation would be diluted. In summary, for small sample size, average deviation better
represents the deviation between each measurement and the mean compared to statistical
distribution-based approaches such as standard error. However, desire to not dilute the impact
of outlier measurement on the calculated average deviation meant that the new statistic is only
suitable for sample size less than 5.
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