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Unsupervised Structure Classes vs
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The document contains further information and results to support the conclusions in the
main text, including the correlations matrix and skew map in Fig. S1. The distribution of
the supervised property classes (color bands) with respect to each of the structural features
is shown in Fig. S2, and the distribution of the unsupervised property classes (ILS clusters)
with respect to each of the structural features is shown in Fig. S3. The weights and biases
for the neural network classifier for the unsupervised structure classes are provided, along
with the neural network regressor, which can be used to construct an analytical expression
for classifying surface passivated SiQDs based on the the size and shape. The weights and
biases for the neural network classifier for the supervised property classes are also provided,
along with results using a random forest classifier in Fig. S4. A flow chart of the entire
workflow is shown in Fig. S5.

*Corresponding author: amanda.s.barnard@anu.edu.au
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Figure S1: (a) The correlation matrix for the entire SiQD data set, and (b) the skew maps
of the retained features.
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Figure S2: Distribution of the supervised property classes with respect to (a) the fraction

of {100} surface area, (b) the fraction of {110} surface area, (c) the fraction of {111}

surface area, (d) the fraction of {113} surface area, (e) the average particle diameter (in
m) and , (f) the hydrogen to silicon ratio.
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Figure S3: Distribution of the unsupervised structure classes with respect to (a) the fraction
of {100} surface area, (b) the fraction of {110} surface area, (c) the fraction of {111} surface
area, (d) the fraction of {113} surface area, (e) the average particle diameter (in nm), and
(f) the hydrogen to silicon ratio.



Neural Network Weights and Biases

Unsupervised Structure Classes

The weights and biases for the one hidden layer and the output layer for unsupervised

structure classes, and the output layer for each class. Format: hidden layer, neuron [w; ...
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The weights and biases for the three hidden layers and the output layer for supervised

property classes, and the output layer for each class. Format: hidden layer, neuron [w; ...
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The weights and biases for the three hidden layers and the output layer for supervised

property classes, and the output layer for each class. Format: hidden layer, neuron [w; ...
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Class Precision Recall Fl-score SiQDs

Band 1 0.50 0.67 0.57 15
Band 2 0.00 0.00 0.00 11
Band 3 0.60 0.82 0.69 67
Band 4 0.50 0.33 0.40 38
Band 5 0.90 1.00 0.95 o8
Band 6 1.00 1.00 1.00 108

Table S1: Classification reports for the supervised property classes separated using the
optimized Random Forest classifier.

Supervised Property Classes with the Random Forest

Classification

The supervised property classes where separated using Random Forest classifier with the
optimized hyper-parameters: {criterion = ‘entropy’, max_depth=13, min_samples_leaf=6,
min_samples_split=10, min_weight_fraction_leaf = 0.0336, max_features=None, n_estimators=493,
random_state=42}. Using these hyper-parameters the training score for the supervised

2 win = 0.924, the testing score was RZ,_, = 0.817 and the cross validation

score based on 10-fold cross validation was RZ, = 0.8 & 0.148.

classes was R?
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Figure S4: (a) Confusion matrix for the supervised property classes separated using the
Random Forest classifier, (b) the feature importance profile, (c) the learning curve showing
the overall accuracy and generalizability, and (d) the recursive feature elimination plot
showing even the (unimportant) {113} facets are necessary to the model.
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Figure S5: A flow chart of the workflow used in this study. Machine learning and data
science packages were used from scikit-learn.



