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PSQI Dataset

• Sleep Center at Taipei Veterans General 
Hospital

• 200 deidentified, PSG-verified patients with 
primary insomnia (N=100) and obstructive 
sleep apnea (N=100)

• Pittsburgh Sleep Quality Index

Strictly use within the class!
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PSQI Dataset



Import PSQI Data into Matlab

• data = 
readtable('sleep_questionnaire_dataset.xlsx');



Classification vs. Regression

https://www.javatpoint.com/regression-vs-classification-in-machine-learning
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Classification Methods

Logistic Regression Support Vector Machine

Neural NetworkDecision Tree



Logistic Regression

https://bookdown.org/roback/bookdown-bysh/ch-logreg.html
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Generalized Linear Regression
Link Function: Logistic

• predictors = table2array(data(:,2:end));

• response = categorical(data.PSGDiagnosis);

• model = 
fitglm(predictors,response,'link','logit','Distrib
ution','binomial')



Logistic Regression on PSQI Data
Results





Logistic Regression on PSQI Data
Evaluate Trained Model

• ypred = predict(model,predictors);



Logistic Regression on PSQI Data
Confusion Matrix

• ypred = ypred >= 0.5;

• ypred = double(ypred);

• [group_cat, ~, group] = unique(response);

• group = group - 1;

• c = confusionmat(group,ypred);

• confusionchart(c)



Confusion Matrix



Confusion Matrix Statistics

https://builtin.com/data-science/supervised-machine-learning-classification
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Confusion Matrix Statistics

• stats = confusionmatStats(group,ypred)



Receiver Operating Characteristic 

https://machinelearningmastery.com/tour-of-evaluation-metrics-for-imbalanced-classification/

https://machinelearningmastery.com/tour-of-evaluation-metrics-for-imbalanced-classification/


• scores = model.Fitted.Probability;

• [X,Y,T,AUC] = perfcurve(group,scores,1);

• plot(X,Y)

• xlabel('False positive rate')

• ylabel('True positive rate')

• title('ROC for Classification by Logistic 
Regression')

Receiver Operating Characteristic 



Receiver Operating Characteristic 



Support Vector Machine

https://www.learnopencv.com/support-vector-machines-svm/
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Support Vector Machine

• model1 = fitcsvm(data,'PSGDiagnosis');
• ypred1 = predict(model1,predictors);

• [group_cat, ~, group_pred] = unique(ypred1);
• group_pred = group_pred - 1;

• c1 = confusionmat(group,group_pred);
• confusionchart(c1)
• stats1 = confusionmatStats(group,group_pred)



Confusion Matrix



• model1 = fitPosterior(model1);

• [~,score_svm] = resubPredict(model1);

• [X,Y,T,AUC] = perfcurve(group,score_svm(:,2),1);

• plot(X,Y)

• xlabel('False positive rate')

• ylabel('True positive rate')

• title('ROC for Classification by Support Vector 
Machine')

Receiver Operating Characteristic 



Receiver Operating Characteristic 
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Online References

• https://vas3k.com/blog/machine_learning/?fbcli
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KiaBGi11DskcBHAa2d6xaUchkPZdDch7pxS5sbcrZ
kUBJA

• https://machinelearningmastery.com/tour-of-
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• https://builtin.com/data-science/supervised-
machine-learning-classification
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