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Why is Skewness and distribution asymmetry of scale scores so important? 
This is because as indicated in Kendall and Stuart (1958), using variables with skewness above 
|2.0| can cause problems with attenuation bias (a reduction in the “true” size) of product moment 
(Pearson) correlation coefficients. Skewed distributions can occur for many reasons, and also be 
associated with restriction of measurement range, outliers, small biased samples, and other 
sample irregularities. It is useful here to demonstrate the effect of increasing skew in one 
variable’s observations, on a correlation computed between two normally distributed variables. I 
generated data (500 observations) for two variables, sampling from a perfect normal distribution 
in each case. I then transformed one of the variables such that it would correlate with the first 
variable at around 0.50 (in fact, 0.53 in this instant). The bivariate histogram of the data is  
 
 
 

N=500, Pearson Correlation = 0.53 - Simulated Data

 
 

The conventional Scatterplot is presented over the page .. 
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COR00 is the random normal variable (RV2) suitably transformed to correlate at 0.53 with the 
random normal variable RV1.  
 
Now what we do is to gradually induce a positive (right directional) skew in the COR00 variable 
data – by expressing its values in increasing powers. Specifically, we computed powers of 2, 3, 
6, 8, 9, 10, and 11, with a dual power scaling as the last series where we raised the 6th power 
dataset to the 3rd power. This latter operation was implemented to show that a more complex 
skew generator equation can yield a moderate skewness value yet have drastic attenuation effects 
on a correlation coefficient. Anyway, the table of statistics of the generated datasets is: 
 
 
 
 

Conventional Scatterplot for the Simulated Data

Pearson r = 0.53, N=500 observations sampled from Normal Distribution
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The variables above correspond to the power transformation (scaled to keep the numbers 
reasonable, with excessive outliers caused by the power transformation trimmed to keep the 
distributions reasonably tapered ) .. 
 
COR00 = no transformation 
SKEW1RV2 = power of 2 of COR00 values 
SKEW2RV2 = power of 3 of COR00 values 
SKEW3RV2 = power of 6 of COR00 values 
SKEW4RV2 = power of 8 of COR00 values 
SKEW5RV2 = power of 9 of COR00 values 
SKEW6RV2 = power of 10 of COR00 values 
SKEW7RV2 = power of 11 of COR00 values 
SKEW8RV2 = power of 3 of SKEW3RV2 values 
 
Plotting the size of correlation between RV1 and the variables COR00 through SKEW8RV2 
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Plot of Induced Distribution Skew against Correlation Coefficient
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As can be seen from the above graph, skewness above about 4.0 causes up to 20% attenuation of 
the original correlation of 0.53. The histograms of a couple of these skewed variables are: 
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Histogram of SKEW8RV2 - Skew = 4.47, Pearson r = 0.32 (original = 0.53)

Mean of SKEW8RV2 = 1575, Median = 212
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Histogram of SKEW4RV2 - Skew = 1.95, Pearson r = 0.46 (original = 0.53)

Mean of SKEW4RV2 = 4756, Median = 3012
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As can be seen from the graphs above, as the skew increases, so invariably does the  
Mean – Median disparity (in a symmetrical distribution, these will be equal). So, when we 
compile our exception report, we report on both Mean-Median disparity and Skewness. Within 
the analyses below, we will use a hard criterion from our Skewness reporting. That is, we report 
values above |3.0| as exceptions. This is in addition to those cases where a median is 0 or near 
zero (which indicates that virtually no-one has scored greater than 0 on a particular scale score). 
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