
Table SI. [Models and model settings] 
In model settings (hyperparameters), numbers and names in parentheses in bold are the optimal parameters 

chosen. Parameters without values are the default for that model. For the random forests model, the max 

depths were 18 when training on all data, 12 for demography only, and 10 for age and sex only.  

Model Description Key Model Settings References for 

Implementation 

Logistic 

Regression 

Logistic regression is a linear 

model widely used for binary 

classification tasks. It 

estimates the probability that a 

given input belongs to a 

particular class by applying a 

logistic function to a linear 

combination of input features. 

C (regularization 

strength (0.01)), Penalty 

(L1 or L2), Solver (e.g., 

'liblinear', 'saga') 

Scikit-learn: 

LogisticRegression 

Random 

Forests 

Random forests are ensemble 

models that create multiple 

decision trees during training 

and output the mode of the 

classes for classification tasks. 

This method is robust to 

overfitting and can handle 

high-dimensional data well. 

Number of Trees 

(n_estimators (1000)), 

Max Depth (max_depth 

(18, 12, 10)), Min 

Samples Split 

(min_samples_split), 

Min Samples Leaf 

(min_samples_leaf) 

Scikit-learn: 

RandomForestClassifier 

Gradient 

Boosting 

Machines 

(GBM) 

Gradient boosting machines 

build models sequentially by 

training each new model to 

correct the errors made by the 

previous ones. This method is 

powerful and often achieves 

high predictive performance, 

especially on structured data. 

Number of Trees 

(n_estimators (1500)), 

Learning Rate (0.1), Max 

Depth (max_depth (1)), 

Subsample 

Scikit-learn: 

GradientBoostingClassifier 

Multi Layer 

Perceptron 

(MLP) 

The multi-layer perceptron 

(MLP) is a type of 

feedforward neural network 

Number of Hidden Units 

(1), Number of nodes 

(16), Activation Function 

Scikit-learn: 

MLPClassifier 



capable of learning non-linear 

relationships in the data. In our 

study, we used an MLP with a 

single hidden layer to capture 

complex patterns that simpler 

models might miss. 

(e.g., 'relu', 'tanh'), 

Learning Rate (0.005), 

Alpha (L2 Penalty), 

Epochs (300), Batch size 

(1000) 
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