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import pandas as pd
import numpy as np

np.random.seed(42)
data = {
'Patient_ID': [f'P{i+1}' for i in range(1€@)],
‘Age': np.random.randint(20, 80, size=100),
'BMI': np.random.uniform(18, 46, size=1062).round(1),
'Glucose_Level': np.random.randint(80, 200, size=100),
'Insulin_Level': np.random.uniform(2, 25,
size=100).round(1),

}

df = pd.DataFrame(data)
print(df.head())
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from sklearn.preprocessing import StandardScaler
from sklearn.decomposition import PCA

# Features to include for PCA
features = ['Age', 'BMI', 'Glucose_Level’, ‘Insulin_Level']
x = df[features].values

# Standardize the features
scaler = StandardScaler()
x_scaled = scaler.fit_transform(x)

# Apply PCA (reduce to 2 principal components for
visualization)

pca = PCA(n_components=2)

principal_components = pca.fit_transform(x_scaled)

# Create a DataFrame for principal components
pc_df = pd.DataFrame(data=principal components,
columns=['PC1', 'PC2'])

print(pc_df.head())
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from sklearn.cluster import KMeans
import matplotlib.pyplot as plt

# Perform K-Means clustering

kmeans = KMeans(n_clusters=2, init=np.array([[1, @], [&,
111), n_init=1, random_state=42)

pc_df = pd.DataFrame(data=principal_components,
columns=['PC1', 'PC2'])

pc_df['Cluster'] = kmeans.fit_predict(principal_components)

# Visualize clusters

plt.figure(figsize=(2, ©))

plt.scatter(pc_df['PC1'], pc_df['PC2'], c=pc_df['Cluster'],
cmap="viridis', s=56
plt.scatter(kmeans.cluster_centers_[:, @],
kmeans.cluster_centers_[:, 1], color="red', marker='x"',
s=200, label='Cluster Centers')

plt.title('Clusters Centered on PCA Components')
plt.xlabel('Principal Component 1')
plt.ylabel('Principal Component 2')

plt.legend()

plt.grid(True)

plt.show()

# Print PCA cluster results

print(“Cluster Centers (PCA Components):")

print(kmeans.cluster_centers_)
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