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import pandas as pd

import numpy as np

import seaborn as sns

import matplotlib.pyplot as plt
import warnings

warnings.filterwarnings("ignore")

# 1. Load the Dataset
df = pd.read_csv('kidney_disease.csv')

# (Y1 pi 131 alayT I daaidl BaasY I Joexs) dade¥l oSl Gahils
df['pcv'] = pd.to_numeric(df['pcv'], errors='coerce')

df['wc'] = pd.to_numeric(df['wc'], errors='coerce')

df['rc'] = pd.to_numeric(df['rc'], errors='coerce')

# --- STEP 1: Handle Missing Values ---

#oiogiy Losde igaesd ) BaasYl pyws

numerical_cols = df.select_dtypes(include=["'float64', 'int64']).columns
categorical_cols = df.select_dtypes(include=["'object']).columns

# bweiall pl diSwly iosaxdl baeeSd 3ogdaall paildl <)o (Mean)
for col in numerical_cols:
df[col] = df[col].fillna(df[col].mean())

# U0 il pl Sl Aokl daeeSd Bogdaadl padll <)o (Mode)
for col in categorical_cols:
df[col] = df[col].fillna(df[col].mode()[0])

print("Missing values handled successfully.")

# --- STEP 2: Handle Outliers ---
# i,k pustwsw IQR (el sdadl) dosaxdl baee¥ 1 3 33LAJI pn il go Jaleid
for col in numerical_cols:

Q1 = df[col].quantile(0.25)

Q3 = df[col].quantile(0.75)

IQR = Q3 - Q1

lower_bound = Q1 - 1.5 * IQR

upper_bound = Q3 + 1.5 * IQR

# Loadly Lidadl sgaxdly sdladl auall Jlasbw! (Capping)
df[col] = np.where(df[col] > upper_bound, upper_bound,
np.where(df[col] < lower_bound, lower_bound, df[col]))

print("Outliers handled successfully using IQR capping.")

# --- STEP 3: Data Visualization ---
plt.figure(figsize=(15, 10))

# oLl zoyes .1 (Target Distribution)

plt.subplot(2, 2, 1)

sns.countplot(x="'classification', data=df, palette='viridis')
plt.title('Classification Distribution (CKD vs NotCKD)')

# ol bibg yasdl o A8l Lo

plt.subplot(2, 2, 2)

sns.scatterplot(x="age', y='bp', hue='classification', data=df)
plt.title('Age vs Blood Pressure')

# oosd>aangll 235 .z (Distribution of Hemoglobin)
plt.subplot(2, 2, 3)

sns.histplot(df['hemo'], kde=True, color='red')
plt.title('Distribution of Hemoglobin')

# LL5,¥I dsgiano .o (Correlation Heatmap)

plt.subplot(2, 2, 4)

sns.heatmap(df[numerical_cols].corr(), annot=False, cmap='coolwarm')
plt.title('Numerical Features Correlation')

plt.tight_layout()
plt.show()

# (sobisl) Slesdl Gl his
# df.to_csv('cleaned_kidney_data.csv', index=False)
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