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from google.colab import drive
drive.mount('/content/drive")

Drive already mounted at /content/drive; to attempt to forcibly remount, call drive.mount("/content/drive", force_remount=True).

Hepatitis C disease dataset https://www.kaggle.com/datasets/fedesoriano/hepatitis-c-dataset

import numpy as np

import pandas as pd

import matplotlib.pyplot as plt
import seaborn as sns

import warnings, re
warnings.filterwarnings("ignore")
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df.head()

Unnamed: © Category Age Sex ALB ALP ALT AST BIL CHE CHOL CREA GGT PROT ﬁﬁ

0 1 0=Blood Donor 32 m 385 525 77 221 75 6.93 323 106.0 121 69.0 m
1 2 0=Blood Donor 32 m 385 703 180 247 39 1117 480 740 156 765

2 3 0=Blood Donor 32 m 469 747 362 526 6.1 884 520 86.0 332 793

3 4 0=Blood Donor 32 m 432 520 306 226 189 7.33 4.74 80.0 338 757

4 5 0=Blood Donor 32 m 39.2 741 326 248 96 915 432 76.0 299 687

Next steps: CGenerate code with df> (New interactive sheet>

df.dtypes

Unnamed: 0 int64
Category object
Age int64
Sex object
ALB float64
ALP float64
ALT float64
AST float64
BIL float64
CHE float64
CHOL float64
CREA float64
GGT float64

PROT float64

dtype: object

df.columns

Index(['Unnamed: ©', 'Category', 'Age', 'Sex', 'ALB', 'ALP', 'ALT', 'AST',
'BIL', 'CHE', 'CHOL', 'CREA', 'GGT', 'PROT'],
dtype="object"')

df.isnull().sum()

Unnamed: 0 O

Category 0
Age 0
Sex 0
ALB 1
ALP 18
ALT 1
AST 0
BIL 0
CHE 0
CHOL 10
CREA 0
GGT 0
PROT 1
dtype: int64
B e m e oo
# 30% Hsan U il ) saeell Cada
B o e m e oo

missing percentage = df.isnull().mean() * 100

threshold = 30

columns_to_drop = missing_percentage[missing percentage > threshold].index
df = df.drop(columns=columns_to_drop)

print(f"Columns dropped (>30% missing): {list(columns_to_drop)}")
print(f"Remaining columns: {df.columns.tolist()}")

Columns dropped (>30% missing): []
Remaining columns: ['Unnamed: @', 'Category', 'Age', 'Sex', 'ALB', 'ALP', 'ALT', 'AST', 'BIL', 'CHE', 'CHOL', 'CREA', 'GGT', 'PROT']

from sklearn.preprocessing import LabelEncoder
label_encoder = LabelEncoder()

for column in df.select_dtypes(include=['object']).columns:
df[column] = label_encoder.fit_transform(df[column].astype(str))

for column in df.select_dtypes(include=['float64', 'int64']).columns:
if df[column].isnull().any():
df[column] = df[column].fillna(df[column].mean())

for column in df.select_dtypes(include=['object']).columns:

if df[column].isnull().any():
df[column] = df[column].fillna(df[column].mode()[@])

#olsiall gl asdl
df.isnull().sum()
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0
Unnamed: 0 O
Category O
Age 0
Sex 0
ALB 0
ALP 0
ALT 0
AST 0
BIL 0
CHE 0
CHOL 0
CREA 0
GGT 0
PROT 0
dtype: int64
B e m e m e e eeeeee
# (Giall) Chagll asee i
B ommm e oo e eeeeeem

TARGET_CANDIDATES = [

"Category","category", "target","label","class","classification”,

"status","diagnosis", "outcome","disease","y
]
target_col = next((c for c in TARGET_CANDIDATES if c in df.columns), None)
if target_col is None:

target_col = df.columns[-1]

num_df = df.select_dtypes(include=['float64', 'int64'])
if num_df.shape[1l] > 1:
plt.figure(figsize=(12,12))
sns.heatmap(num_df.corr(), annot=True, cmap='coolwarm")
plt.title('Correlation Heatmap')
plt.show()
else:
print("Not enough numeric columns for heatmap.")

Correlation Heatmap
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# 3L adll Asllaey 23S (Outliers) 44,k IQR
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# has Aoaell saeel) aaad
num_cols = df.select dtypes(include=["'float64', 'int64']).columns.tolist()

# SV el Gla (QL) o) @ty (Q3) e asee
Q1 = df[num_cols].quantile(0.25)

Q3 = df[num_cols].quantile(0.75)

IQR = Q3 - Q1

# \_4_) Cﬁ—“-“*—“—” P‘ﬁ—a—\l S g d> .l_s".l_‘;r_“a
lower_bound = Q1 - 1.5 * IQR
upper_bound = Q3 + 1.5 * IQR

# < Lis| DataFrame s3Ld pud e soix’ SO0 Gaanll Wouxil dyus
outliers_mask = ((df[num_cols] < lower_bound) | (df[num_cols] > upper_bound))

# e soixd Sl saes¥I e Outliers

outlier columns = outliers_mask.any()

print(" Je se5x5 Sl saac¥ ! Outliers:")
print(outlier_columns[outlier_columns].index.tolist())

Sle gsini ) sae) Outliers:
['Category', 'Age', 'ALB', 'ALP', 'ALT', 'AST', 'BIL', 'CHE', 'CHOL', 'CREA', 'GGT', 'PROT']

# oogae JS 8 ddLadl il dde pye
print("\nsgsac JS 5 55l puildl sae:™)
print(outliers mask.sum())

Apee JS A A Al dae

Unnamed: © 0
Category 82
Age 1
Sex 0
ALB 27
ALP 14
ALT 36
AST 64
BIL 47
CHE 24
CHOL 12
CREA 12
GGT 65
PROT 20

dtype: int64

# ) Ales Qutliers (= aiu NaN)
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df_cleaned = df.copy()
for col in num_cols:

Q1 = df_cleaned[col].quantile(@.25)
Q3 = df_cleaned[col].quantile(0.75)
IQR = Q3 - Q1

lower = Q1 - 1.5 * IQR
upper = Q3 + 1.5 * IQR

df cleaned[col] = df _cleaned[col].where((df_cleaned[col] >= lower) & (df _cleaned[col] <= upper), np.nan)

for col in num_cols:
if df _cleaned[col].isnull().any():

df_cleaned[col] = df_cleaned[col].fillna(df_cleaned[col].mean())

plt.figure(figsize=(14, 6))

<Figure size 1400x600 with @ Axes>
<Figure size 1400x600 with @ Axes>

# culall Jé
plt.subplot(1, 2, 1)
sns.boxplot(data=df[num_cols])

plt.title('Boxplot Before Cleaning Outliers')

Text(0.5, 1.0,

Boxplot Before Cleaning Outliers
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# Culail) e
plt.subplot(1, 2, 2)
sns.boxplot(data=df cleaned[num_cols])

plt.title('Boxplot After Cleaning Outliers"')

plt.tight_layout()
plt.show()

Boxplot After Cleaning Outliers
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if target_col in df.columns:
plt.figure(figsize=(8,5))

df[target_col].value_counts().plot(kind="bar', color=['steelblue', 'salmon', 'orange’', ' 'green'])

'Boxplot Before Cleaning Outliers')

plt.title(f'Target Distribution: {target_col}"')

plt.xlabel('Class'); plt.ylabel('Count')

plt.grid(axis="y"', alpha=0.3)
plt.show()
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num_cols = [c for c in df.columns if df[c].dtype in ['float64','int64'] and c != target_col]

300

Target Distribution: Category

Class

if len(num_cols) > © and target_col in df.columns:
first_num = num_cols[@]
plt.figure(figsize=(6,4))

sns.barplot(x=target_col, y=first_num, data=df, estimator='mean', ci=None)
plt.title(f"Average {first_num} by {target_col}")

plt.xlabel(target _col); plt.ylabel(first_num)
plt.show()

Unnamed: O

https://colab.research.google.com/drive/1tJ0QzD02G046UBdZC6XNAJ9IIgGYtdn5#scrollTo=w60MegEU3Mi_

Average Unnamed: 0 by Category

0 1 2
Category

Hepatitis C.ipynb - Colab

3/5



11/13/25, 9:20 PM

B e e e e oo
# 2e e a1y (Numeric Distribution)

S,

plot_num = 'Age' if 'Age' in df.columns and df['Age’'].dtype != 'object' else (num_cols[@] if num_cols else None)

if plot_num is not None:
plt.figure(figsize=(8,6))
sns.histplot(df[plot_num], bins=20, kde=True, color='blue')
plt.title(f'{plot_num} Distribution')
plt.xlabel(plot_num); plt.ylabel('Frequency")
plt.show()

Age Distribution
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if plot_num is not None and target col in df.columns and df[target_col].nunique() <= 10:
g = sns.FacetGrid(df, col=target_col)
g.map(sns.histplot, plot_num, bins=25, kde=True)
plt.show()
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Category = 3

cat_like = [c for c in df.columns
if ¢ != target_col and df[c].dtype in ['int64','int32'] and df[c].nunique() <= 10]

if len(cat_like) > @:

feature_cat = cat_like[©Q]

counts = df[feature_cat].value counts()

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

plt.pie(counts, labels=counts.index, autopct='%1.1f%%', startangle=90)

plt.title(f'{feature_cat} Distribution')

plt.show()

Sex Distribution

if len(num_cols) >= 2 and target_col in df.columns and df[target_col].nunique() <= 10:
xcol = plot_num if plot_num is not None else num_cols[@]

ycol = num_cols[1] if num_cols[@] == xcol and len(num_cols) > 1 else (num_cols[@] if xcol != num_cols[@] else (num_cols[2] if len(num_cols) > 2 else None)

if ycol is not None and xcol != ycol:
sns.lineplot(x=xcol, y=ycol, hue=target_col, data=df)
plt.title(f'{ycol} vs {xcol} by {target_col}")
plt.xlabel(xcol); plt.ylabel(ycol)
plt.show()

Unnamed: 0 vs Age by Category
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# Countplot sl a5l (Countplot)
S,

if target_col in df.columns:
plt.figure(figsize=(8,6))
sns.countplot(x=target_col, data=df, palette='Set2')
plt.title('Samples per Category')
plt.xlabel(target_col); plt.ylabel('Count")
plt.show()
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Samples per Category
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if plot_num is not None and len(num_cols) >= 2:
yscatter = None
for ¢ in num_cols:

if ¢ != plot_num:
yscatter = c
break

if yscatter is not None:
plt.figure(figsize=(8,6))

if target_col in df.columns and df[target_col].nunique() <= 10:

sns.scatterplot(x=plot_num, y=yscatter, data=df, hue=target_col, palette='Setl', alpha=0.7)

else:

sns.scatterplot(x=plot_num, y=yscatter, data=df, color='steelblue', alpha=0.7)

plt.title(f'{plot_num} vs {yscatter}')
plt.xlabel(plot_num); plt.ylabel(yscatter)

plt.show()
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# Boxplot: Wl cwa gax 35 Jsl a5 (Boxplot)
B s oo e oo -

if target_col in df.columns and len(num_cols) > ©:
plt.figure(figsize=(8,6))

sns.boxplot(x=target_col, y=first num, data=df, palette='Setl')

plt.title(f'{first_num} by {target_col}"')
plt.xlabel(target col); plt.ylabel(first_num)
plt.show()

Unnamed: 0 by Category
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