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Continuous random variables (like voltage or 
current) have the probability that their value 
lies within the interval x…x+dx according to 
their probability density function. A very 
common distribution of the probability 
density function is the Gaussian distribution: 
 

2

2

2
1)(

λ

πσ
λϕ

−
⋅= e

 
where: 
             σµλ )( −= x  
 )(λϕ  =Probability Density Function

  µ       = Mean Value 
  σ       = Standard Deviation 

 
The integral of the Gaussian distribution 
gives the probability that x is smaller than a 
certain threshold x0 .This function is also 
called the Error Function: 
 

∫
∞−

==Φ
λ

ϕλλ dtterf )()()(  

 
As this integral can only be solved by 
approximation or numerically there are tables 
for the error function. 
The probability that the sample is within a 
certain interval is: 
 
Interval      | Probability 
      | 
± 1σ      | 68.27% 
± 2σ      | 95.45% 
± 3σ      | 99.73% 
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