
 
 

  

Fig. 3. Predictions of population perception. (A), Average of correlation of population predictions. Error 
bars, SDs calculated across models. (B) Ranked prediction correlation for 69 hidden test-set molecules 
produced by aggregated models (open black circles; gray bars, SD) and the average of all models (solid black 
dots; black bars, SD). (C to E) Prediction correlation with increasing number of molecular features using 
random-forest (red) or linear (black) models. Attributes are ordered from top to bottom and left to right by the 
number of features required to obtain 80% of the maximum prediction correlation using the random-forest 
model. Plotted are intensity and pleasantness (C), and attributes that required six or fewer (D) or more than 
six features (E). The combined training + leaderboard set of 407 molecules was randomly partitioned 250 
times to obtain error bars for both types of models. 
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Fig. 4. Quality of predictions. (A and B) Community phase predictions for random-forest (A) and linear (B) 
models using both Morgan and Dragon features for population prediction. The training set was randomly 
partitioned 250 times to obtain error bars: *P < 0.05, **P < 0.01, ***P < 0.001, corrected for multiple 
comparisons [false discovery rate (FDR)]. (C) Comparison between correlation coefficients for model 
predictions and for test-retest for individual perceptual attributes by using the aggregated predictions from 
linear and random-forest models. Error bars reflect standard error obtained from jackknife resampling of the 
retested molecules. Linear regression of the model-test correlation coefficients against the test-retest 
correlation coefficients yields a slope of 0.80 ± 0.02 and a correlation of r = 0.870 (black line) compared with a 
theoretically optimal model (perfect prediction given intraindividual variability, dashed red line). Only the 
model-test correlation coefficient for “burnt” (15) was statistically distinguishable from the corresponding 
test-retest coefficient (P < 0.05 with FDR correction). (D) Schematic for reverse-engineering a desired 
sensory profile from molecular features. The model was presented with the experimental sensory profile of a 
molecule (spider plot, left) and tasked with searching through 69 hidden test-set molecules (middle) to find 
the best match (right, model prediction in red). Spider plots represent perceptual data for all 21 attributes, 
with the lowest rating at the center and highest at the outside of the circle. (E) Example where the model 
selected a molecule with a sensory profile 7th closest to the target, butyric acid. (F) Population prediction 
quality for the 69 molecules in the hidden test-set when all 19 models are aggregated. The overall area under 
the curve (AUC) for the prediction is 0.83, compared with 0.5 for a random model (gray dashed line) and 1.0 
for a perfect model. 
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