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import pandas as pd
import re
from sklearn.model_selection import train_test_split
from sklearn.feature_extraction.text import TfidfVectorizer
from sklearn.ensemble import RandomForestClassifier
from sklearn.linear_model import LogisticRegression
from sklearn.metrics import classification_report, accuracy_score, precision_score, recall_score, f1_score

# Load dataset
df = pd.read_csv("unbalanceddataset.csv")

# Preprocessing function
def preprocess_text(text):
    text = text.lower()
    text = re.sub(r'http\S+|www\.\S+', '', text)
    text = re.sub(r'<.*?>', '', text)
    text = re.sub(r'[^a-zA-Z\s]', '', text)
    text = text.strip()
    return text

df['clean_text'] = df['text'].apply(preprocess_text)

# Split data
X = df['clean_text']
y = df['sentiment']

X_train_raw, X_test_raw, y_train, y_test = train_test_split(
    X, y, test_size=0.30, random_state=42, stratify=y
)

# Feature extraction
vectorizer = TfidfVectorizer(ngram_range=(1, 2))
X_train = vectorizer.fit_transform(X_train_raw)
X_test = vectorizer.transform(X_test_raw)

# Evaluation function
def evaluate_model(name, model, X_train, y_train, X_test, y_test):
    model.fit(X_train, y_train)
    y_pred = model.predict(X_test)
    print(f"\n=== {name} Results ===")
    print("Accuracy:", round(accuracy_score(y_test, y_pred), 4))
    print("Precision:", round(precision_score(y_test, y_pred, average='weighted'), 4))
    print("Recall:", round(recall_score(y_test, y_pred, average='weighted'), 4))
    print("F1 Score:", round(f1_score(y_test, y_pred, average='weighted'), 4))
    print("\nClassification Report:\n", classification_report(y_test, y_pred))

# Random Forest
rf_model = RandomForestClassifier(random_state=42)
evaluate_model("Random Forest (TF-IDF 1,2)", rf_model, X_train, y_train, X_test, y_test)

# Logistic Regression
lr_model = LogisticRegression(max_iter=1000, random_state=42)
evaluate_model("Logistic Regression (TF-IDF 1,2)", lr_model, X_train, y_train, X_test, y_test)

