
    
      Fig. 3. 
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Change in the value of [image: equation] with 100 different lines of sight (testing both noise and sample variance; green), 100 different noise realisations of a single line-of-sight (testing the importance of photometric noise; orange), 100 perfectly sampled spectroscopic catalogues (testing spectroscopic selection effects; purple), and 100 lines-of-sight excluding DEEP2 (testing the similarities to simulations and data; pink). The representations seen in the real KV450 data are also shown (black dashed lines). The distributions show that simulation is a reasonable match to the observed representations, being typically within ±5% of the representations seen in the data. We see that photometric noise dominates our observed misrepresentation, and that the MICE2 KV450-like spectroscopic compilation is typically ∼5% less representative of the full photometric sample, when compared to a perfectly sampled spectral catalogue (with the exception of bin 3). Thus the majority of the under-representation is caused by Poisson sampling and photometric noise.



    

  
    
      Fig. A.1. 
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Change in the effective number density of the MICE2 cosmic shear sample [image: equation], caused by the choice of SOM construction parameters and training samples. Each panel shows one tomographic bin from a single realisation of the MICE2 mock KiDS dataset. We separate, in particular, five option selections that cause the most significant change to the observed representation in the SOMs: three different sets of training inputs, and three different spectroscopic dataset constructions. The legend indicates the spectroscopic samples used (KV450-like fiducial setup, without DEEP2, and using a perfect sampling of the photometric data) and/or the input training data (#colours:#magnitudes). The remaining 16 SOM constructions within each of these subsets are shown as the variously coloured histograms. We can see that the construction of the SOM induces a ∼percent level uncertainty on the representation fraction [image: equation]; the results presented throughout the paper are therefore robust to the construction of our SOM.



    

  
    
      Fig. B.2. 
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Influence of the number of SOM clusters on the resulting tomographic bin redshifts and the recovered photometric misrepresentation for the full KV450 photometric and spectroscopic datasets. The figure is constructed in the same way as Fig. B.1. Here we additionally show the point at which the tomographic bin mean redshifts cross the |⟨z⟩n − ⟨z⟩max| ≤ 0.01 boundary (shown with grey shading). This criteria designates our per-tomographic-bin cluster-number choice for this work.



    

  
    
      Fig. D.1. 
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Left: distribution of mean redshift as a function of SOM cell for the fiducial MICE2 simulation. Right: distribution of the difference in SOM cell mean redshifts for the full photometric sample compared to the first tomographic bin. The figure demonstrates that the N(z) of the high-z SOM cells in the lowest tomographic bin is systematically different to those cells in the full sample. This effect creates the bias observed in the SOM direct calibration.
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