Implement Predictive Model on Diabetes Dataset

# 1. Import required libraries
import pandas as pd
import numpy as np

from sklearn.model_selection import train_test_split
from sklearn.tree import DecisionTreeClassifier
from sklearn.metrics import accuracy_score, classification_report, confusion_matrix

# 2. Load dataset from CSV file
# Replace 'diabetes.csv' with your actual file path
data = pd.read_csv('diabetes.csv')

# Preview dataset
print(data.head())

# 3. Define features (X) and target (y)
# 'Outcome' is usually the target column in diabetes datasets
X = data.drop('Outcome', axis=1)
y = data['Outcome']

# 4. Split the dataset into training and testing sets
X_train, X_test, y_train, y_test = train_test_split(
    X, y, test_size=0.3, random_state=42
) 


# 5. Create Decision Tree classifier
model = DecisionTreeClassifier()

# 6. Train the model
model.fit(X_train, y_train)

# 7. Make predictions
y_pred = model.predict(X_test)

# 8. Evaluate the model
print("Accuracy:", accuracy_score(y_test, y_pred))
print("\nConfusion Matrix:\n", confusion_matrix(y_test, y_pred))
print("\nClassification Report:\n", classification_report(y_test, y_pred))


Tasks

1. Run code as is. 
You will need to upload the diabetes dataset file in the same location as your notebook or specify a path where the filie is.

2. Perform Hyperparameter Optimisation
See the parameters available for the model:
model.get_params()

3. Compare Models/Algorithms
Compare the performance of DecisionTree with other randomforest classifier, K-Nearest Neighbours


# Random Forest
from sklearn.ensemble import RandomForestClassifier
rf = RandomForestClassifier()

# K-Nearest Neighbours
from sklearn.neighbors import KNeighborsClassifier
knn = KNeighborsClassifier()


OTHER ALGORITHMS

# Logistic Regression
from sklearn.linear_model import LogisticRegression
lr = LogisticRegression()

# Support Vector Machine (SVM)
from sklearn.svm import SVC
svm = SVC(kernel='rbf')

# Naive Bayes
from sklearn.naive_bayes import GaussianNB
nb = GaussianNB()


Visual Decisiontree Model (Optional Task)

from sklearn import tree
import matplotlib.pyplot as plt

plt.figure(figsize=(12,8))
tree.plot_tree(model, feature_names=X.columns, class_names=["No", "Yes"], filled=True)
plt.show()
