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APPENDIX

import math

import numpy as np

import pandas as pd

import seaborn as sns

import matplotlib.pyplot as plt

#LIBRARY

from sklearn.model selection import train test split

from sklearn import preprocessing

from sklearn.metrics import accuracy score
from sklearn.naive bayes import GaussianNB

from numpy import mean

———————————————————— IMPORT & READ DATA----—--—=-=-——=—————-

breast cancer = pd.read csv('C:\\Users\Hp\Downloads\jurnal

Yg

dipakai\BCData.csv', delimiter=';"')

breast_cancer
breast_cancer.shape

breast cancer['Class'].value counts()
breast cancer|['Bare Nuclei'].value_counts ()

data = breast cancer.drop('Sample code number', axis=l)
———————————————————— Delete empty value '?'---—---—--—--"—--"—--——-
datal = data.loc[~data.eq('?') .any(1)]
datal['Bare Nuclei'] .value_ counts()

datal['Class'].value_counts ()
import csv

datal.to_csv(r'C:\\Users\Hp\Downloads\jurnal yg dipakaildatal.csv',

index="'false?')
datal.columns

datal=datal.astype ({"Bare_Nuclei":int}, errors = 'raise')

datal.info ()
datal. shape

sns.countplot (datal.Class,label="count")

plt.show()
datal.hist(figsize=(20,15)) ;

datal.isnull () .sum()
datal.isna () .sum()

dfl= datal.sample(n=683, replace=False)

# Splitting

X train,X test,y train,y test=train test split(X,y,test _size=0.1,

shuffle= True, random state=42)

# Printing shapes of testing and training sets

a



49. print("shape of original dataset :", dfl.shape)

50. print("\nshape of input data training :", X train.shape)
51. print("\nshape of input data testing :", X test.shape)
52. # Sort data into classes

53. Xy2 = X train[y == 2]

54. Xy4 = X train[y == 4]
55. print(Xy2.shape, Xy4.shape)
56. ———————m—m—mmmmmm oo CALCULATE PRIORS----—-—-=—=—=—=————-

57. priory2 = len(Xy2) / len(X_train)
58. priory4 len(Xy4) / len(X_train)
59. print(priory2, priory4)

60. ——————mmm e NAIVE BAYES CLASSIFIER------——--———-=——————
61l. from sklearn.naive_ bayes import GaussianNB
62.

63. model = GaussianNB()

64. nbTrain= model.fit(X train, y train)

65. # Menghitung distribusi kelas pada data training

66. nbTrain.class_count_

67. # Predict the classes on the test data, and return the probabilities for
each class

68. y proba = nbTrain.predict proba (X test)

69. y proba

70. # Menentukan hasil prediksi kelas dari x_test

71. y_prediction=model.predict (X_test)

72. y prediction

73. arr = y_test.to_numpy ()

74, -——% 4+ -——————"F-——-———- CONFUSION MATRIX--—-—-—---—-—————-—-——————

75. from sklearn.metrics import confusion matrix

76. cm = confusion matrix(arr, y prediction)

77. print(cm)

78. —————m——m— e VISUALIZE CONFUSION MATRIX--—-—-———————————————-—

79. import seaborn as sns

80. group names = ['True Neg', 'False Pos',6 'False Neg', 'True Pos']

8l. group counts = ["{0:0.0f}".format(value) for value in

82. cm.flatten ()]

83. group percentages = ["{0:.2%}" .format (value) for value in

cm.flatten() /np.sum(cm) ]
84. labels = [£"{v1}\n{v2}\n{v3}" for vl, v2, v3 in

85. zip (group names,group_counts,group percentages) ]
86. labels = np.asarray(labels) .reshape(2,2)
87. ax = sns.heatmap(cm, annot=labels, fmt='', cmap='Blues')

88. ax.set title('Seaborn Confusion Matrix with labels\n\n') ;

89. ax.set xlabel('\nPredicted Label')

90. ax.set_ylabel('True Label ');

91. ## Ticket labels - List must be in alphabetical order

92. ax.xaxis.set ticklabels(['False', 'True'])

93. ax.yaxis.set ticklabels(['False', 'True'])

94. ## Display the visualization of the Confusion Matrix.

95. plt.show()

96. —————————————— - RESULT OF NAIVE BAYES---------—--———————-

97. from sklearn.metrics import classification_report

98. print(classification_report(arr, y_ prediction))

99. print("Actual diagnosis is \n {} \nThe Prediction is \n {} \nWhere 2 is
benign and 4 is malignant".format(arr, y prediction))

100. ———————=——————— - ROC VISUALIZE--------—-—————————-

101. from sklearn.metrics import roc_auc_score

b



102.score = roc_auc_score(arr, y _proba[:, 1])
103.print (£"ROC AUC: {score:.4f}")
104.def calculate_tpr_ fpr(arr, y prediction):

105. # Calculates the confusion matrix and recover each element
106. #cm = confusion matrix(arr, y prediction)

107. TN = cm[0, O]

108. FP = cm[0, 1]

109. FN = cm[1, O]

110. TP = cm[1l, 1]

111. # Calculates tpr and fpr

112. tpr = TP/(TP + FN) # sensitivity - true positive rate
113. fpr = 1 - TN/ (TN+FP) # l-specificity - false positive rate
114. return tpr, fpr

115.def get n_roc_coordinates(arr, y proba, n = 50):
1llse. tpr_list = [0]

117. fpr_list = [0]

118. for i in range(n):

119. threshold = i/n

120. y_prediction = y proba[:, 1] > threshold

121. tpr, fpr = calculate tpr fpr(arr, y prediction)
122. tpr_list.append(tpr)

123. fpr list.append (£fpr)

124. return tpr list, fpr_list

125.def plot roc_curve (tpr, fpr, scatter = True):

126. plt.figure(figsize = (5, 5))

127. if scatter:

128. sns.scatterplot(x = fpr, y = tpr)

129. sns.lineplot(x = fpr, y = tpr)

130. sns.lineplot(x = [0, 1], y = [0, 1], color = 'green')
131. plt.x1im(-0.05, 1.05)

132. plt.ylim(-0.05, 1.05)

133. plt.xlabel ("False Positive Rate")

134. plt.ylabel ("True Positive Rate")

135. # Calculates 10 coordinates of the ROC Curve
136.tpr, fpr = get n roc_coordinates(arr, y proba)
137.# Plots the ROC curve

138.plot_roc_curve(tpr, f£fpr)
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