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This holds true for any variable that is not approximately normally 

distributed. Its sample distribution will converge to the underlying distribution for 

the entire population as the sample size grows larger, not to the normal 

distribution. 

PSE further claims “Although PSE does not assume a normal distribution 

for allowance prices, z-scores are used as a standard statistical tool to determine 

deviations from the mean. This method provides a consistent framework for 

identifying significant variations in allowance prices and establishing cost-sharing 

thresholds.”7 PSE is in error. While the use of normal z-scores is a standard 

statistical tool, the use of such tools is only valid when the distribution is 

approximately normal. If the distribution is not normal, the use of normal z-scores 

will result in errors. Non-normal distributions call for non-normal z-scores, or a 

direct calculation of percentiles as PSE actually did. 

For example, consider the uniform distribution pictured in Figure 3. The 

mean is 1.5 and the standard deviation is .2887. The 75th and 97.5th  percentiles 

occur at 1.75 and 1.9725, respectively. Using normal z-scores to calculate the 75th 

and 97.5th  percentiles yields 1.69 and 2.07. Note that the probability of 2.07 is 

zero under this uniform distribution. Applying methods that are valid when the 

distribution is approximately normal yields errors when the distribution is not 

approximately normal. The current evidence is that allowance prices are not 

approximately normal. 

7 Id. 
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The percentiles that PSE actually calculates in its example based on 

percentiles from the actual data is the correct approach and free of assumptions 

about the underlying distribution of allowance prices. Using the normal z-score 

method results in $62.76 and $73.89 for the 75th and 97.5th percentiles compared 

to $65.25 and $69.00 values that PSE calculates. Moreover, the normal z-score 

97.5th percentile, $73.89, is larger than the maximum price in the secondary 

market.  
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