






















































Appendix 3 



Appendix 4 

Calculation of Standard Deviation 

The standard deviation of a distribution is deri ved from the variance. The variance of a distribution is 
calculated with the following formula: 

n 

VAR = I,(xg -XJ2 I(n-l) 
i=l 

Where Xg is the mean value of the distribution, Xi is a single observed value and n is the number of 
observations. 

The expression in parentheses thus expresses the magnitude of the deviation between each individual 
observed value and the mean value of the distribution. The parentheses are squared in order to make 
the deviations positive. Finally the squares of each deviation are added for a11 of the observed values . 

Thus, the variance indicates the spread of a distribution, but it is not intuitively understandable 
because the variance is a squared quantity. Therefore, the standard deviation is generally used in order 
to describe the spread of a distribution. The standard deviation is deri ved by taking the square root of 
the variance: 

Std.Dev. = a = .JVAR 

Standard Deviation for The Prices Weighted by Volurne 

We have presented the sales volume as a function of the prices. This has been done by comparing each 
individual supplier' s prices with their yearly volume sold to households. In this way we find the 
magnitude of the volume sold at each individual price. This gives a good picture of the price spread of 
the sales volume. 

In order to find a standard deviation, we have to create a distribution that resembles the one that is 
pictured. From the graph on the previous page, we see that about 40% of the power to households was 
sold in July at a price of 23 ørelkWh. Therefore, we have created 40 observations (Xs) with the value 
of 23 ørelkWh. This can also be described as fo11ows: 

X1 ••• X4Q=23 

We also find that about 5% of the volurne was sold in July for 22 øre. Therefore, five observations are 
set equal to 22 øre: 

~ ... X45=22 

In this way 100 observations have been created. We have taken the standard deviation of these 
observations. 

The Standard Deviation of The Prices on The Market 

Here we have simply let each individual price charged be an observation and calculated the standard 
deviation of the prices reported by the Norwegian Competition Authority . Thus, this standard 
deviation only indicates the magnitude of the spread in the prices charged without taking into 
consideration the quantities offered or the quantities sold. 
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