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Dataset: https://www.kaggle.com/datasets/pratyushpuri/multilingual-mobile-app-reviews-dataset-2025 
# NLP Classification Pipeline (Multilingual App Reviews)

import pandas as pd
import numpy as np
import re
import string

from sklearn.model_selection import train_test_split
from sklearn.feature_extraction.text import TfidfVectorizer
from sklearn.linear_model import LogisticRegression
from sklearn.naive_bayes import MultinomialNB
from sklearn.ensemble import RandomForestClassifier
from sklearn.svm import LinearSVC
from sklearn.metrics import classification_report, accuracy_score

# Step 1: Load Dataset
file_path = "multilingual_mobile_app_reviews_2025[1].csv"
df = pd.read_csv(file_path)

print("Dataset Shape:", df.shape)
print("Columns:", df.columns)

# Step 2: Preprocessing
# Create binary target: sentiment (Positive=1 if rating>=3, Negative=0 if rating<3)
df['sentiment'] = df['rating'].apply(lambda x: 1 if x >= 3 else 0)

# Clean text function
def clean_text(text):
    text = str(text).lower()
    text = re.sub(f"[{string.punctuation}]", " ", text)  # remove punctuation
    text = re.sub(r"\d+", "", text)                     # remove numbers
    text = re.sub(r"\s+", " ", text).strip()            # remove extra spaces
    return text

df['clean_review'] = df['review_text'].apply(clean_text)

print(df[['review_text','clean_review','sentiment']].head())

# Step 3: Train/Test Split
X = df['clean_review']
y = df['sentiment']

X_train, X_test, y_train, y_test = train_test_split(
    X, y, test_size=0.2, random_state=42, stratify=y
)

print("Training size:", X_train.shape[0])
print("Testing size:", X_test.shape[0])

# Step 4: Feature Representation (TF-IDF)
tfidf = TfidfVectorizer(max_features=5000, stop_words="english")
X_train_tfidf = tfidf.fit_transform(X_train)
X_test_tfidf = tfidf.transform(X_test)

print("Shape of TF-IDF Train:", X_train_tfidf.shape)
print("Shape of TF-IDF Test:", X_test_tfidf.shape)

# Step 5: Train Models
models = {
    "Logistic Regression": LogisticRegression(max_iter=1000),
    "Naive Bayes": MultinomialNB(),
    "Random Forest": RandomForestClassifier(n_estimators=200, random_state=42),
    "SVM": LinearSVC()
}

results = {}

for name, model in models.items():
    print("="*60)
    print(f"Training Model: {name}")
    model.fit(X_train_tfidf, y_train)
    y_pred = model.predict(X_test_tfidf)
    acc = accuracy_score(y_test, y_pred)
    print("Accuracy:", round(acc, 3))
    print("Classification Report:\n", classification_report(y_test, y_pred))
    results[name] = acc

print("\nSummary of Results:", results)}')
