
A fundamental task in many statistical analyses is to characterize 

the location and variability of  a data set. A further 

characterization of  the data includes skewness and kurtosis.  

Skewness and Kurtosis  

Measures of Shape 

http://itl.nist.gov/div898/handbook/eda/section3/eda351.htm
http://itl.nist.gov/div898/handbook/eda/section3/eda356.htm


Skewness is a measure of symmetry, or more precisely, the lack of 

symmetry. A distribution, or data set, is symmetric if it looks the same to the 

left and right of the center point.  

Computing 
The moment coefficient of skewness of a data set is 

 

skewness:g1  = m3 / m2
3/2 

 

where 

m3 = ∑(x−x̄)3 / n   and   m2 = ∑(x−x̄)2 / n  

 

x̄ is the mean and n is the sample size, as usual. m3 is called the third 

moment of the data set. m2 is the variance, the square of the standard 

deviation. 

sample skewness: 
 

 

Skewness 



http://www.tc3.edu/instruct/sbrown/stat/shape.htm 



Visualizing 



Kurtosis is a measure of whether the data are peaked or flat relative to a normal 

distribution. That is, data sets with high kurtosis tend to have a distinct peak near 

the mean, decline rather rapidly, and have heavy tails. Data sets with low kurtosis 

tend to have a flat top near the mean rather than a sharp peak.  

Computing 

The moment coefficient of kurtosis of a data set is computed almost the same way 

as the coefficient of skewness: just change the exponent 3 to 4 in the formulas: 

 kurtosis: a4 = m4 / m2
2    

where 

m4 = ∑(x−x̄)4 / n   and   m2 = ∑(x−x̄)2 / n 

The kurtosis for a standard normal distribution is three. For this reason, some 
sources use the following definition of kurtosis (often referred to as "excess 
kurtosis"):  
Therefore,      kurtosis: a4 = m4 / m2

2   and   excess kurtosis: g2 = a4−3  
 

Note: The histogram is an effective graphical technique for showing both the 

skewness and kurtosis of data set.  

 Kurtosis  

http://itl.nist.gov/div898/handbook/eda/section3/eda3661.htm
http://itl.nist.gov/div898/handbook/eda/section3/histogra.htm




Visualizing 



Kurtosis = k1 

Kurtosis = k2 

Kurtosis = k3 




