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The Shapiro-Wilk test for Normality

lhiaixm)

n

W= —
i=1(xi - x)-

The above is the test statistic where:

n = number of samples
i = ith order stastistic

x = individual sample
X = average

a = a derived constant

The data are sorted in ascending order, then the W statistic is calculated. The obtained value is
then compared to a table of the W statistics. If the calculated value is greater than the table
value, the the data has a normal distribution. If the data is not normally distributed, then the W
statistic is re-calculated using the natural log on the data points. This result is then compared to
the W statistic table. Again, if the calculated value is larger than the table value, then the data is
lognormally distributed, however if the calculated value is less than the table value, then the data
should be treated as paranormal.

Spreadsheet example appears below:

Sample | Concentration | Qualifier | Conc. Used In
1 57 57 4.04305
2 70.6 70.6 4.25703
3 140 140 4.94164
4 309 309 5.73334
5 1920 1920 7.56008
Minimum 57 4.04305
Maximum 1920 7.56008
Average 499.32 5.30402
Standard Deviation 800.486 1.42228
Count 5 5
Calculated W 0.654 0.896
Shapiro Wilk W 0.762 0.762
Distribution Not Normal | Lognormal

Note: In values calculated automatically and only used when necessary.
UCL = Average + 3.747*Standard Deviation*Square root of 1+1/count
99%UCL = % + 3.747 » Stddev » [T+ 1/n

Example: Barium

99%UCL = 133.08 + 3.747*35.95*SQRT(1+1/5) = 280.64





