
    
      Fig. 7 
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Comparison of the generalization performances of three predictors. Top row: linear method. Middle row: linear method with a non-linear pre-processing. Bottom row: random forest. All results are computed on the Horsehead pillar, i.e., the test set. Left and middle columns: spatial distribution of the observed and predicted column density. Both images share the same color scale. Right column: ratio of the predicted column density over the observed one. The limits of the color scale correspond to a ratio interval from 1∕3 to 3.


    

  
    
      Fig. 10 
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Contribution of the different lines (both integrated intensity and temperature peak) to the quality of the random forest fit of the training data set. Noise #1 and 2 are two additional random sets of input data. Top: quantitative improvement of the quality of the fit (RMSE feature importance) for each available line. Bottom: evolution of the RMSE (filled circles) and maximum absolute error when each line is progressively added into the training phase in the order defined in the top panel. These results are computed on the training set. The RMSE values on each diagram are commensurate to log [image: equation].


    

  
    
      Fig. 11 
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Evolution of the prediction of the column density when adding molecular tracers one by one during the training phase. Left and middle columns: spatial distribution of the observed and predicted column densities. Both images share the same color scale. Right column: ratio of the predicted column density over the observed one. The limits of the color scale correspond to a ratio interval from 1∕5 to 5.
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Spatial distribution of the four following masks: 1 ≤ Av < 2 in black, 2 ≤ Av < 6 in brown, 6 ≤ Av < 15 in orange, and 15 ≤ Av in yellow.


    

  
    
      Fig. 14 
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Contributions of the different lines (both integrated intensity and temperature peak) to the quality of the [image: equation]-fit of the training set, depending on the range of visual extinction. These results are computed on the training set. Noise #1 and 2 are two additional random sets of input data.


    

  
    
      Fig. 16 
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Performance of the standard XCO method to predict the column density from the 12CO (1–0) integrated line intensity. Top: spatial distribution of the observed and predicted H2 column density (left and middle panels), and of the ratio of the predicted column density over the observed one (right panel). Bottom: joint histogram of the predicted column density as a function of the observed one (left panel), and histogram of the ratio of the predicted column density over the observed one on a logarithmic scale. These results are computed on the Horsehead pillar, i.e., the test set.
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