
Figure 1: Exponential distribution ( )xF
~

X  
and the scaled truncated distribution 

( )xFX  with mean value ( )XE . 

Figure 2: Exponential distribution ( )xF
~

X  
and the cut-off truncated distribution 

( )xFX  with mean value ( )XE . 
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Short Description: 

For some simulations random variates have to be generated from a truncated distribution with given 
mean. This can be done utilizing the non-truncated distribution, but often only the mean of the non-
truncated random variables is adjustable such that it has to be modified properly. 
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Example: 

Consider the nonnegative random variable X
~

 with mean value ( )X
~

E , which is described through 

its distribution function ( ) ( )∫
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 and density ( )xf X
~  for ∞≤≤ x0 . In order to 

generate a truncated distribution ( )xFX , bxa ≤≤ , with mean ( )XE  the following methods are 
commonly used. 
 

Method1: Scaled truncation 

If the inverse transform method can be applied to ( )xFX
~  an 

algorithm for generating X is as follows [1]: 

 Generate [ ]10,U~U . 

 Let ( ) ( ) ( )[ ] UaFbFaFV X
~

X
~

X
~ ⋅−+= . 

 Return ( )VFX
X
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1−= . 

The truncated distribution function is given by 
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Figure 1 gives an example for the exponential distribution. 
 

Method2: Cut-off truncation 

Assume we have a method for generating variates from 
( )xFX

~ . The truncation is done as follows: 

 Generate X from ( )xFX
~ . 

 If aX ≤  let aX = . 
 If bX ≥  let bX = . 

In this case the truncated distribution function is given by 
[2] 
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Figure 2 gives an example for the truncated exponential distribution. 
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