APPENDIX
Error analysis
We perform here an error analysis for precipitation change, using relative changes. 
Assume


Where the subscript m terms are the true mean climate and  are the error terms due to natural variability: the relative deviation in ensemble member i compared to the true climate state. 
For the delta change method, the change factor based on ensemble member j is given by:

Thus the change factor contains two error terms due to natural variability. 
This gives a prediction based on the delta change approach:


And comparing the prediction with the actual state:


The direct method as compared to the actual state gives


Assuming that the errors of control and future period are from the same distribution with mean zero and standard deviation , the error has standard deviation with width 2 in the delta change method, and  in the direct approach. So, the expected error is approximately 40% larger in the delta change approach. Likewise, it can be shown that the delta change approach starting from the mean climatic state contains 3 error terms, and sits therefore in the middle between the direct and the normal delta change approach.
The PGW approach, essentially replaces the response to

where  is the bias in the response due to fact that we used the PGW approach, and where we neglected the variations between the members (which are substantially smaller than the variations in the standard ensemble). In the final error equations, we are now left with two error terms, but modified by the bias term. So in a prediction sense we can win two error terms by using the PGW approach. This means that when the influence of the bias is small, the PGW approach can reach the quality of the direct approach. 
We note that the advantage by the direct approach is academic. Since models are always biased the direct prediction cannot be used directly and a bias correction step is first needed. This again adds 2 error terms, and in fact makes this equivalent to the delta change approach. 
For absolute changes, similar error equations can be derived, assuming the following form


The final equations contain identical error terms, yet without the higher order terms.  

[bookmark: _GoBack]
