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Normal 5%
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9 Estimated objective function value = 0.077005
Develop Predictive Function evaluation time = 467.9228
Models
Best estimated feasible point (according to models):

Method NumLearningCycles LearnRate

Train the classifier with misclassification cost

To compensate for fewer 'Abnormal’ observations in the data, and to bias the classifier towards fewer misclassifications of abnormal AdaBoostM1 468 ©.95583

sounds, we use a cost function that assigns higher misclassification cost to the ‘Abnormal’ class. At the same time, we perform Estimated objective function value = ©.077005
hyperparameter tuning by using Bayesian Optimization to find optimal values for model parameters. Estimated function evaluation time = 458.8451

Since the ensemble of trees outperformed the SVM classifier in the Classification Learner, we continue with the ensemble. trained_model =

classreg.learning.classif.ClassificationEnsemble
= - - o 2 PredictorNames: {1x27 cell}
% Assign higher cost for misclassification of abnormal heart sounds ResponseName: ‘class’
= [e, 2¢; 1, e]; CategoricalPredictors:
ClassNames: {'Abnormal® ‘Normal'}
A Ty ScoreTransform: ‘none’
% Create a random sub sample (to speed up training) from the training set NumObservations: 9111
%subsample = randi([1 height(training_set)], round(height(training_set)/4), 1); HyperparameterOptimizationResults: [1x1 BayesianOptimization]

NumTrained: 468
Method: ‘AdaBoostM1’
LearnerNames: {'Tree'}
rng(1); ReasonForTermination: ‘Terminated normally after completin
FitInfo: [468x1 double)]
FitInfoDescription: {2x1 cell}

subsample = [1:height(training_set)];

% Create a 5-fold cross-validation set from training data
cvp = cvpartition(length(subsample), ‘KFold',S);
properties, Methods
if ~exist('TrainedEnsembleModel.mat"')
% perform training only if we don't find a saved model
Min objective vs. Number of 102
% train ensemble of decision trees (random forest) [——Min observed objective |

disp("Training Ensemble classifier...") L Estimated min objective |
10.18

% bayesian optimization parameters (stop after 15 iterations) \
opts = struct('Optimizer', 'bayesopt’, 'ShowPlots',true, 'CVPartition’,cvp,... 10.16
'AcquisitionFunctionName', 'expected-improvement-plus’, 'MaxObjectiveEvaluations',15);

trained_model = fitcensemble(training_set(subsample,:),'class’, 'Cost’,C,... 2
‘OptimizeHyperparameters',{'Method', 'NumLearningCycles','LearnRate'},... 1014 8
'HyperparameterOptimizationOptions',opts) %
—\ 012 £
save('TrainedEnsembleModel2', 'trained_model'); \ =
else S e——— Jas
% load previously saved model 1 =
load('TrainedEnsembleModel.mat') E I% E I%
end -———eee .. 7008 7Y
% Predict class labels for the validation set using trained model 0.06

Bl el e ’ Functon evelusons ’ X MERIC LB ERE OB DRYBIDIER
IR EBA L CRELAREDFFRRERTRELZS/N\TV R ZS
-
A

29V) T MMEID “Train the classifier with misclassification cost 73> AR{TLE T, DRI Tk
IEOAMTAEBER L BRI/ N\AIN—/I\TA—=Z2—DA Xt E R1TLE T,
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Confusion Matrix | ROC Curve

Model 3

(0.05,0.88)

AUC =0.98

s ROC curve
Area under curve (AUC)
®  Current classifier

1 1 1 1 L
0 0.2 0.4 0.6 0.8
False positive rate

INFVTENTOREART >V T )3 $EERD ROC iR
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