import pandas as pd
import numpy as np
import matplotlib.pyplot as plt
import seaborn as sns

# Load the dataset
df = pd.read_csv("healthcare-dataset-stroke-data.csv")

# Handling Missing Values
# Filling missing BMI values with the median
df.loc[:, 'bmi'] = df['bmi'].fillna(df['bmi'].median())

# Function to cap outliers using IQR method (Winsorization)
def cap_outliers(data, column):
    Q1 = data[column].quantile(0.25)
    Q3 = data[column].quantile(0.75)
    IQR = Q3 - Q1
    lower_bound = Q1 - 1.5 * IQR
    upper_bound = Q3 + 1.5 * IQR
    
    # Capping outliers
    data.loc[:, column] = np.where(data[column] < lower_bound, lower_bound, data[column])
    data.loc[:, column] = np.where(data[column] > upper_bound, upper_bound, data[column])

# Apply capping to outliers in avg_glucose_level and bmi
cap_outliers(df, 'avg_glucose_level')
cap_outliers(df, 'bmi')

# Save the cleaned dataset
df.to_csv("cleaned_healthcare_dataset.csv", index=False)

# Data Visualization
plt.figure(figsize=(12, 5))
sns.histplot(df['age'], bins=30, kde=True)
plt.title("Age Distribution")
plt.xlabel("Age")
plt.ylabel("Count")
plt.show()

plt.figure(figsize=(12, 5))
sns.histplot(df['avg_glucose_level'], bins=30, kde=True)
plt.title("Average Glucose Level Distribution")
plt.xlabel("Avg Glucose Level")
plt.ylabel("Count")
plt.show()

plt.figure(figsize=(12, 5))
sns.histplot(df['bmi'], bins=30, kde=True)
plt.title("BMI Distribution")
plt.xlabel("BMI")
plt.ylabel("Count")
plt.show()

# Boxplots to check data spread
plt.figure(figsize=(12, 5))
sns.boxplot(x=df["avg_glucose_level"])
plt.title("Boxplot of Avg Glucose Level (After Outlier Treatment)")
plt.show()

plt.figure(figsize=(12, 5))
sns.boxplot(x=df["bmi"])
plt.title("Boxplot of BMI (After Outlier Treatment)")
plt.show()
