06 sl s 4 bg o Codel

clear all
clc

data = csvread('Sample DataSet.csv');

X = data(;, 1:end-1);
y = data(:, end);

rng(0);

cv = cvpartition(size(data, 1), 'HoldOut', 0.3);
trainldx = training(cv);

testldx = test(cv);

X_train = X(trainldx, :);
y_train = y(trainldx);

X_test = X(testldx, :);
y_test = y(testldx);

hiddenLayerSize = 2;
net = fitnet(hiddenLayerSize, 'trainlm’);

net.layers{1}.transferFcn = 'logsig’;
net.layers{2}.transferFcn = "purelin’;

net.divideParam.trainRatio = 0.7;
net.divideParam.valRatio = 0.15;
net.divideParam.testRatio = 0.15;

[net, tr] = train(net, X_train', y_train’);

figure;
plotperform(tr);

y_pred_train = net(X_train');
y_pred_test = net(X_test’);

y_pred_train_binary = double(y_pred_train' > 0.5);
y_pred_test_binary = double(y_pred_test' > 0.5);

y_train =y _train(:);
y test=y test(:);
disp(‘Training set confusion matrix:");

disp(confusionmat(y_train, y_pred_train_binary));

disp('Test set confusion matrix:");
disp(confusionmat(y_test, y_pred_test_binary));

confMatrix = confusionmat(y_test, y_pred_test_binary);




TP = confMatrix(2, 2);
FP = confMatrix(1, 2);
FN = confMatrix(2, 1);
TN = confMatrix(1, 1);

accuracy = (TP + TN) / sum(confMatrix(:));

precision = TP / (TP + FP);

recall = TP / (TP + FN);

f1_score = 2 * (precision * recall) / (precision + recall);

fprintf('Accuracy: %.2f\n', accuracy);
fprintf('Precision: %.2f\n', precision);
fprintf('Recall: %.2f\n", recall);

fprintf('F1 Score: %.2f\n", f1_score);
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Best Validation Performance is 4.2235e-05 at epoch 16
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clear all
clc

data = csvread('Sample DataSet.csv');

X = data(:, 1:end-1);
y = data(:, end);

rng(0);

cv = cvpartition(size(data, 1), 'HoldOut', 0.3);
trainldx = training(cv);
testldx = test(cv);

X_train = X(trainldx, :);
y_train = y(trainldx);




X_test = X(testldx, :);
y_test = y(testldx);

hiddenLayerSizes = 2:7;

train_accuracy = zeros(size(hiddenLayerSizes));
train_precision = zeros(size(hiddenLayerSizes));
train_recall = zeros(size(hiddenLayerSizes));
train_f1 = zeros(size(hiddenLayerSizes));

test_accuracy = zeros(size(hiddenLayerSizes));
test_precision = zeros(size(hiddenLayerSizes));
test_recall = zeros(size(hiddenLayerSizes));
test_f1 = zeros(size(hiddenLayerSizes));

for i = 1:length(hiddenLayerSizes)
hiddenLayerSize = hiddenLayerSizes(i);

net = fitnet(hiddenLayerSize, 'trainlm’);
net.layers{1}.transferFcn = 'logsig’;
net.layers{2}.transferFcn = 'purelin’;

net.divideParam.trainRatio = 0.7;
net.divideParam.valRatio = 0.15;
net.divideParam.testRatio = 0.15;

[net, tr] = train(net, X_train', y_train’);

y_pred_train = net(X_train');
y_pred_train_binary = double(y_pred_train > 0.5);

confMatrixTrain = confusionmat(y_train, y_pred_train_binary");
TP_train = confMatrixTrain(2, 2);
FP_train = confMatrixTrain(1, 2);
FN_train = confMatrixTrain(2, 1);
TN_train = confMatrixTrain(1, 1);

train_accuracy(i) = (TP_train + TN_train) / sum(confMatrixTrain(:));

train_precision(i) = TP_train / (TP_train + FP_train);

train_recall(i) = TP_train / (TP_train + FN_train);

train_f1(i) = 2 * (train_precision(i) * train_recall(i)) / (train_precision(i) + train_recall(i));

y_pred_test = net(X_test");
y_pred_test_binary = double(y_pred_test > 0.5);

confMatrixTest = confusionmat(y_test, y pred_test binary");
TP_test = confMatrixTest(2, 2);
FP_test = confMatrixTest(1, 2);
FN_test = confMatrixTest(2, 1);
TN_test = confMatrixTest(1, 1);

test_accuracy(i) = (TP_test + TN_test) / sum(confMatrixTest(:));

test_precision(i) = TP_test/ (TP_test + FP_test);

test_recall(i) = TP_test / (TP_test + FN_test);

test f1(i) = 2 * (test_precision(i) * test_recall(i)) / (test_precision(i) + test_recall(i));
end




disp('Number of Hidden Nodes vs. Training and Testing Performance:");
fprintf('Nodes\tTrain_Acc\tTest_ Acc\tTrain_F1\tTest F1\n");
for i = 1:length(hiddenLayerSizes)
fprintf('%d\t%.2f\t\t%.2f\t\t%.2A\t\t%.2f\n', ...
hiddenLayerSizes(i), train_accuracy(i), test_accuracy(i), train_f1(i), test_f1(i));
end

figure;

subplot(2, 2, 1);

plot(hiddenLayerSizes, train_accuracy, -0', hiddenLayerSizes, test_accuracy, '-X');
title("Accuracy vs. Hidden Nodes');

xlabel("Hidden Nodes'); ylabel('Accuracy’);

legend('Training', ‘Testing");

subplot(2, 2, 2);

plot(hiddenLayerSizes, train_precision, -0, hiddenLayerSizes, test_precision, -x');
title('Precision vs. Hidden Nodes");

xlabel("Hidden Nodes'); ylabel('Precision’);

legend('Training', 'Testing');

subplot(2, 2, 3);

plot(hiddenLayerSizes, train_recall, -0, hiddenLayerSizes, test_recall, -x');
title('Recall vs. Hidden Nodes');

xlabel('Hidden Nodes"); ylabel('Recall’);

legend('Training', 'Testing');

subplot(2, 2, 4);

plot(hiddenLayerSizes, train_f1, -0', hiddenLayerSizes, test_f1, -x");
title('F1 Score vs. Hidden Nodes');

xlabel("Hidden Nodes'); ylabel('F1 Score");

legend('Training', 'Testing');
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clear all
clc

data = csvread('Sample DataSet.csv');

X = data(;, 1:end-1);
y = data(:, end);

rng(0);

cv = cvpartition(size(data, 1), 'HoldOut', 0.3);
trainldx = training(cv);
testldx = test(cv);

X_train = X(trainldx, 3);
y_train = y(trainldx);

X_test = X(testldx, :);
y_test = y(testldx);

hiddenLayerSizes = 2:7;

train_accuracy = zeros(size(hiddenLayerSizes));
train_precision = zeros(size(hiddenLayerSizes));
train_recall = zeros(size(hiddenLayerSizes));
train_f1 = zeros(size(hiddenLayerSizes));
test_accuracy = zeros(size(hiddenLayerSizes));
test_precision = zeros(size(hiddenLayerSizes));
test_recall = zeros(size(hiddenLayerSizes));
test_f1 = zeros(size(hiddenLayerSizes));

for i = 1:length(hiddenLayerSizes)
hiddenLayerSize = hiddenLayerSizes(i);

net = fitnet(hiddenLayerSize, 'trainlm’);
net.layers{2}.transferFcn = 'logsig’;
hiddenActivationFunctions = {'purelin’, 'tansig'};

for j = 1:length(hiddenActivationFunctions)
net.layers{1}.transferFcn = hiddenActivationFunctions{j};

net.divideParam.trainRatio = 0.7;
net.divideParam.valRatio = 0.15;
net.divideParam.testRatio = 0.15;

[net, tr] = train(net, X_train', y_train’);

y_pred_train = net(X_train");
y_pred_train_binary = double(y_pred_train > 0.5);
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confMatrixTrain = confusionmat(y_train, y_pred_train_binary");
TP_train = confMatrixTrain(2, 2);
FP_train = confMatrixTrain(1, 2);
FN_train = confMatrixTrain(2, 1);
TN_train = confMatrixTrain(1, 1);

train_accuracy(i) = (TP_train + TN_train) / sum(confMatrixTrain(:));

train_precision(i) = TP_train / (TP_train + FP_train);

train_recall(i) = TP_train / (TP_train + FN_train);

train_f1(i) = 2 * (train_precision(i) * train_recall(i)) / (train_precision(i) + train_recall(i));

y_pred_test = net(X_test);
y_pred_test binary = double(y_pred_test > 0.5);

confMatrixTest = confusionmat(y_test, y_pred_test binary");
TP_test = confMatrixTest(2, 2);
FP_test = confMatrixTest(1, 2);
FN_test = confMatrixTest(2, 1);
TN_test = confMatrixTest(1, 1);

test_accuracy(i) = (TP_test + TN_test) / sum(confMatrixTest(:));

test_precision(i) = TP_test / (TP_test + FP_test);

test_recall(i) = TP_test / (TP_test + FN_test);

test f1(i) =2 * (test_precision(i) * test_recall(i)) / (test_precision(i) + test_recall(i));

fprintf('Hidden Layer Activation: %s, Hidden Nodes: %d\n’, hiddenActivationFunctions{j}, hiddenLayerSize);
fprintf('Train Accuracy: %.2f, Test Accuracy: %.2f\n’, train_accuracy(i), test_accuracy(i));
fprintf('Train F1: %.2f, Test F1: %.2f\n\n', train_f1(i), test_f1(i));
end
end

figure;

subplot(2, 2, 1);

plot(hiddenLayerSizes, train_accuracy, '-0', hiddenLayerSizes, test_accuracy, '-x');
title('Accuracy vs. Hidden Nodes');

xlabel('Hidden Nodes'); ylabel('Accuracy');

legend('Training', 'Testing');

subplot(2, 2, 2);

plot(hiddenLayerSizes, train_precision, -0, hiddenLayerSizes, test_precision, -x');
title('Precision vs. Hidden Nodes");

xlabel("Hidden Nodes'); ylabel('Precision’);

legend('Training', 'Testing');

subplot(2, 2, 3);

plot(hiddenLayerSizes, train_recall, '-0', hiddenLayerSizes, test_recall, '-x');
title('Recall vs. Hidden Nodes');

xlabel("Hidden Nodes'); ylabel('Recall’);

legend('Training', ‘Testing");

subplot(2, 2, 4);

plot(hiddenLayerSizes, train_f1, -0', hiddenLayerSizes, test_f1, -x");
title('F1 Score vs. Hidden Nodes');

xlabel("Hidden Nodes'); ylabel('F1 Score");

legend('Training', 'Testing');
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clear all
clc

data = csvread('Sample DataSet.csv');

X = data(:, 1:end-1);
y = data(;, end);

rng(0);

cv = cvpartition(size(data, 1), 'HoldOut', 0.3);
trainldx = training(cv);

testldx = test(cv);

X_train = X(trainldx, :);
y_train = y(trainldx);

X_test = X(testldx, :);
y_test = y(testldx);

numFolds = 6;

cv = cvpartition(length(y), 'KFold', numFolds);
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accuracy = zeros(numFolds, 1);
precision = zeros(numFolds, 1);
recall = zeros(numFolds, 1);

f1 = zeros(numFolds, 1);

for i = 1:numFolds
trainldx = cv.training(i);
testldx = cv.test(i);

X_train_fold = X(trainldx, :);
y_train_fold = y(trainldx);
X_test_fold = X(testldx, :);
y_test_fold = y(testldx);

net = fitnet(2, 'trainlm’);
net.layers{1}.transferFcn = 'logsig’;
net.layers{2}.transferFcn = 'purelin’;

[net, tr] = train(net, X_train_fold', y_train_fold");

y_pred_test fold = net(X_test_fold");
y_pred_test_binary_fold = double(y_pred_test_fold > 0.5);

confMatrixTest = confusionmat(y_test_fold, y_pred_test binary_fold");
TP_test = confMatrixTest(2, 2);
FP_test = confMatrixTest(1, 2);
FN_test = confMatrixTest(2, 1);
TN_test = confMatrixTest(1, 1);

accuracy(i) = (TP_test + TN_test) / sum(confMatrixTest(:));

precision(i) = TP_test / (TP_test + FP_test);

recall(i) = TP_test / (TP_test + FN_test);

f1(i) = 2 * (precision(i) * recall(i)) / (precision(i) + recall(i));
end

avg_accuracy = mean(accuracy);
avg_precision = mean(precision);
avg_recall = mean(recall);
avg_f1 = mean(f1);

fprintf('6-Fold Cross Validation Results:\n');
fprintf('Average Accuracy: %.2f\n', avg_accuracy);
fprintf('Average Precision: %.2f\n', avg_precision);
fprintf('Average Recall: %.2f\n', avg_recall);
fprintf('Average F1 Score: %.2f\n\n’, avg_f1);

clear all;
clc;

data = csvread('Sample DataSet.csv');




X = data(;, 1:end-1);
y = data(:, end);

rng(0);

loocv_accuracy = zeros(length(y), 1);
loocv_precision = zeros(length(y), 1);
loocv_recall = zeros(length(y), 1);
loocv_f1 = zeros(length(y), 1);

for i = 1:length(y)
trainldx = true(length(y), 1);
trainldx(i) = false;
testldx = ~trainldx;

X_train_loocv = X(trainldx, 3);
y_train_loocv = y(trainldx);
X_test_loocv = X(testldx, :);
y_test_loocv = y(testldx);

net = fitnet(2, 'trainlm’);
net.layers{1}.transferFcn = 'logsig’;
net.layers{2}.transferFcn = "purelin’;

[net, tr] = train(net, X_train_loocv', y_train_loocv');

y_pred_test_loocv = net(X_test_loocv");
y_pred_test binary loocv = double(y_pred_test _loocv > 0.5);

confMatrixTest = confusionmat(y_test loocv, y_pred_test_binary_loocv");

if size(confMatrixTest, 1) <2
ify test loocv ==
confMatrixTest =[0 0; 0 1];
else
confMatrixTest =1 0; 0 0];
end
end

TP_test = confMatrixTest(2, 2);
FP_test = confMatrixTest(1, 2);
FN_test = confMatrixTest(2, 1);
TN_test = confMatrixTest(1, 1);

if (TP_test + FP_test) ==

precision_test = 0;
else

precision_test = TP_test / (TP_test + FP_test);
end

if (TP_test + FN_test) ==

recall_test = 0;
else

recall_test = TP_test/ (TP_test + FN_test);
end




if (precision_test + recall_test) ==
fl_test=0;
else
f1_test = 2 * (precision_test * recall_test) / (precision_test + recall_test);
end
accuracy_test = (TP_test + TN_test) / sum(confMatrixTest(:));
loocv_accuracy(i) = accuracy._test;
loocv_precision(i) = precision_test;
loocv_recall(i) = recall_test;
loocv_f1(i) = f1_test;
end
avg_loocv_accuracy = mean(loocv_accuracy);
avg_loocv_precision = mean(loocv_precision);
avg_loocv_recall = mean(loocv_recall);
avg_loocv_f1 = mean(loocv_f1);
fprintf('Leave-One-Out Cross Validation Results:\n");
fprintf('Average Accuracy: %.2f\n', avg_loocv_accuracy);
fprintf('Average Precision: %.2f\n’', avg_loocv_precision);

fprintf('Average Recall: %.2f\n', avg_loocv_recall);
fprintf('Average F1 Score: %.2f\n\n’, avg_loocv_f1);
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clear all;
clc;

data = csvread('Sample DataSet.csv');

X = data(;, 1:end-1);
y = data(:, end);

rng(0);

cv = cvpartition(size(data, 1), 'HoldOut', 0.3);
trainldx = training(cv);
testldx = test(cv);

X_train = X(trainldx, 3);
y_train = y(trainldx);

X_test = X(testldx, :);
y_test = y(testldx);

hiddenLayerSize = 2;

net = fitnet(hiddenLayerSize, 'trainlm’);
net.layers{1}.transferFcn = 'logsig’;
net.layers{2}.transferFcn = 'purelin’;

[net, tr] = train(net, X_train’, y_train’);
outputs = tr.perf;

figure;

plot(1:length(outputs), outputs);
xlabel('Epochs);

ylabel('Mean Squared Error');

title('Changes in Performance During Training');
grid on;

y_pred_train = net(X_train’);
y_pred_test = net(X_test’);

y_pred_train_binary = double(y_pred_train' > 0.5);
y_pred_test_binary = double(y_pred_test' > 0.5);

y_train =y _train(:);
y test=vy test(:);

disp(‘Training set confusion matrix:");
disp(confusionmat(y_train, y_pred_train_binary));

disp('Test set confusion matrix:");
disp(confusionmat(y_test, y_pred_test_binary));

confMatrix = confusionmat(y_test, y_pred_test_binary);
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TP = confMatrix(2, 2);

FP = confMatrix(1, 2);

FN = confMatrix(2, 1);

TN = confMatrix(1, 1);

accuracy = (TP + TN) / sum(confMatrix(:));
precision = TP / (TP + FP);

recall = TP / (TP + FN);

f1_score = 2 * (precision * recall) / (precision + recall);
fprintf('Accuracy: %.2f\n', accuracy);
fprintf('Precision: %.2f\n', precision);
fprintf('Recall: %.2f\n", recall);

fprintf('F1 Score: %.2f\n", f1_score);
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