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Online Resource 3. Comparison of the two decomposition methods 

Both the additive change method and the contour replacement method return similar results in 
cases where the application of the additive change method is correct and the indicator function 
f(.) can be approximated by a linear function (around the values used in its argument). Below 
we formally describe this difference. For simplicity, we consider only the path B→b→a→A.  

First, we compare estimates for the initial component. Let’s consider the initial component in 
the additive change method  
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(a3.1) 

The first component of the first term of (a3.1) can presented as follows 
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(a3.2) 

or using the abbreviation introduced for the contour replacement method 

  (   
[ ]      

[   ])   (  (     ) 
[ ] )  (a3.3) 

At the same time 
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(a3.4) 

and 
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(a3.5) 

Thus the equation (a3.1) can be re-written as follows 
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By contour decomposition the respective initial component is  
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For simplicity first we consider the case of a simple linear function  ( )  ∑    (  )   
 
   .  

Obviously, (a3.7) will be reduced to the difference between the ith component:  
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Taking into account (a3.6) we get identical result for the initial component calculated using 
additive changes method   
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(a3.9) 

Thus the claim 

     
       

  (a3.10) 

is true when  ( ) can be approximated by a linear function. Moreover, if  ( ) is 
differentiable then using a Taylor series we can estimate changes in the target indicator due to 
changes in the ith element as follows 

 
 (  ( ) 

[ ]  )   (  )  
  

   (  )
(  (  )    (  ))   (  (  )    (  ))  (a3.11) 

For the contour replacement method from (a3.8) and (a3.11) we get  
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(a3.12) 

A similar calculation for the additive change method transforms the equation (a3.7) into 
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Thus 
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A similar calculation for the trend component leads to  
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Here it makes sense to note that formulae for a linear function f similar to (a3.6) and (a3.7) for 
the trend component has the form 
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and 
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respectively. 

In conclusion, if the demographic indicator is not too sensitive to changes in the elementary 
components of a vector m and can be represented as  
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where  ( )    by    , differences between components of vectors           and    
are relatively small, then both methods return similar results. 

  

 

 

 

 

 


