from _ future__ import annotations

import re
from pathlib import Path
from typing import Dict, List

import numpy as np
import pandas as pd
from sklearn.feature_extraction.text import CountVectorizer, TfidfVectorizer
from sklearn.metrics import (
accuracy_score,
classification_report,
confusion_matrix,
fl_score,
precision_score,
recall_score,

sklearn.model_selection import train_test_split
sklearn.naive_bayes import MultinomiaNB
sklearn.pipeline import Pipeline
sklearn.preprocessing import LabelEncoder
sklearn. linear_model import LogisticRegression
sklearn.svm import LinearSVC

from pathlib import Path

DATA_PATH = Path("/Users/afnannasseer/Downloads/unbalanceddataset.csv")
RESULTS_PATH = Path("/Users/afnannasseer/Downloads/nlp_model_ results.csv")
PREDICTIONS_PATH =
Path("/Users/afnannasseer/Downloads/nlp_test_predictions.csv")
RANDOM_STATE = 42

TEST_SIZE = 0.2

clean_text(text: str) —> str:
if pd.isna(text):

return ""
text = str(text).lower()

re.sub( +| \.\S+", " URL ", text)
re.sub( +", " USER ", text)

re.sub( +)", , text)

text.replace(" ", "'")




, " ||’ teXt)

text "o text).strip()

return

preprocess_dataframe(df: pd.DataFrame) —> pd.DataFrame:
required_columns = {"text", "sentiment"}
missing = required_columns - set(df.columns)

if missing:
raise ValueError(f'"sisms e dslhalsancyly {missing}")

df = df.copy()

df = df.dropna(subset=["text", "sentiment"])

df ["clean_text"] = df["text"].astype(str).apply(clean_text)
df = df[df["clean_text"].str.len() > 0].reset_index(drop=

return df

evaluate_predictions(y_true: np.ndarray, y_pred: np.ndarray) —>
Dict[str, float]:
return {
"accuracy": accuracy_score(y_true, y_pred),
"precision_macro": precision_score(y_true, y_pred, average="macro",
zero_division=0),
"recall_macro": recall_score(y_true, y_pred, average="macro",
zero_division=0),
"f1 macro": fl_score(y_true, y_pred, average='"macro",
zero_division=0),
"precision_weighted": precision_score(y_true, y_pred,
average="weighted", zero_division=0),
"recall_weighted": recall_score(y_true, y pred, average="weighted",
zero_division=0),
"f1 weighted": f1l_score(y_true, y_pred, average="weighted",
zero_division=0),

}

print_model_report(model_name: str, y_true: np.ndarray, y_pred:
np.ndarray, label_encoder: LabelEncoder) —> -

print("\n" + "=" x 80)

print(f'Model: {model_name}")

print("=" % 80)

print("Confusion Matrix:")
print(confusion_matrix(y_true, y_pred))

print("\nClassification Report:")




print(
classification_report(
y_true,
y_pred,
target_names=1label_encoder.classes_,
zero_division=0

build_pipelines() —> Dict[str, Pipeline]:
pipelines = {

"bow_unigram_multinomial_nb": Pipeline( [
("vectorizer", CountVectorizer(ngram_range=(1, 1), min_df=2)),
("classifier", MultinomialNB())

1),

"tfidf_word_logistic_regression": Pipeline( [
("vectorizer", TfidfVectorizer(ngram_range=(1, 2), min_df=2,
max_df=0.95)),
("classifier", LogisticRegression(max_iter=2000,
class_weight="balanced"))

1),

"tfidf_word_linear_svm": Pipeline([
("vectorizer", TfidfVectorizer(ngram_range=(1, 2), min_df=2,
max_df=0.95)),
("classifier", LinearSVC(class_weight="balanced"))

1),

"tfidf_char_linear_svm": Pipeline([

("vectorizer", TfidfVectorizer(analyzer="char_wb",
ngram_range=(3, 5), min_df=2)),
("classifier", LinearSVC(class_weight="balanced"))

1),

return pipelines

main():
df = pd.read_csv(DATA_PATH)

print (" =y cltd s, df.shape)
print("sxe¥liclad:! ) list(df.columns))




df = preprocess_dataframe(df)

print ("\n-ubil w sl K", df. shape)
print ("\naldisl o552 ")
print(df["sentiment"].value_counts())

X = df ["clean_text"]
y_raw = df["sentiment"]

label_encoder = LabelEncoder()
y = label_encoder.fit_transform(y_raw)

X_train, X_test, y_train, y_test, original_text_train,
original_text_test = train_test_split(
XI
Y,
df ["text"],
test_size=TEST_SIZE,
random_state=RANDOM_STATE,
stratify=y

print ("\nexll alileas:" ) len(X_train))
print (" Ly clivas:' ) len(X_test))

pipelines = build_pipelines()
results: List[Dict[str, floatl] = []
predictions_df = pd.DataFrame({
"original_text": original_text_test.reset_index(drop=

})

for model_name, pipeline in pipelines.items():
pipeline.fit(X_train, y_train)

y_pred = pipeline.predict(X_test)
metrics = evaluate_predictions(y_test, y_pred)
metrics["model"] = model_name

results.append(metrics)

print_model_report(model_name, y_test, y_pred, label_encoder)

predictions_df [model_name] = label_encoder.inverse_transform(y_pred)

predictions_df ["true_label"] = label_encoder.inverse transform(y_test)




results_df = pd.DataFrame(results).sort_values(by="f1l weighted",
ascending= )

print("\n" + "=" x 80)

print("Final Ranked Results")

print("=" x 80)
print(results_df.to_string(index= ))

results_df.to_csv(RESULTS_PATH, index= )
predictions_df.to_csv(PREDICTIONS PATH, index=

print (f'"\ngi gl ks 5: {RESULTS_PATH}'")
print (" syl cladgilaes 51 {PREDICTIONS_PATH}")

if __name__ == "__main__
main()




Output

afnannasseer@alMacBook-Air-alkhas-bafnan ~ % /usr/local/bin/python3
/Users/afnannasseer/Downloads/nlp_classification_pipeline.py
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positive 2000

negative 599
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:Classification Report
precision recall f1-score support

negative 0.74 0.47 057 120
positive 0.86 0.95 0.90 400

accuracy 0.84 520
macroavg 0.80 0.71 0.74 520
weightedavg 0.83 0.84 0.82 520
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[[TYY Y]

:Classification Report
precision recall f1-score support

negative 0.57 0.68 0.62 120
positive 0.90 0.84 0.87 400

accuracy 0.81 520
macroavg 0.73 0.76 0.74 520
weightedavg 0.82 0.81 0.81 520
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:Classification Report
precision recall f1-score support

negative 0.64 0.62 0.63 120
positive 0.89 0.90 0.89 400

accuracy 0.83 520
macroavg 0.76 0.76 0.76 520
weightedavg 0.83 0.83 0.83 520

:Confusion Matrix
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:Classification Report
precision recall f1-score support

negative 0.68 0.68 0.68 120
positive 0.90 0.90 0.90 400



accuracy 0.85 520
macroavg 0.79 0.79 0.79 520
weightedavg 0.85 0.85 0.85 520

accuracy precision_macro recall_macro f1_macro precision_weighted

recall_weighted f1_weighted model

h,/\Onhhu l,V/\/\VO. h’v/\/\\/Oh n,VA/\VD. n,/\Oa.hu
tfidf_char_linear_svm GAC e AO

.,/\V\Y'\'l u,V‘LYY/\i h’vhlhihh .,V'\i‘l/\\' .,AY'Y'IQ\‘
tfidf_word_linear_svm GAYIAET L AYYRAY

AYAYA) YYod0) WY LAYYY Yanred GAYAETY
bow_unigram_multinomial_nb  +,AY¢o¢. SAYAETY

SAYIVAT GYEEYYY L vavany GVYY LAY «,Avov1a
tfidf_word_logistic_regression *+,AYYYAA .+ A0V4

Users/afnannasseer/Downloads/nlp_model_results.csv/ ;2 il Jada 5

: /Users/afnannasseer/Downloads/nlp_test_predictions.csv s# JLiay) Cilad 55 Lads &


http://www.tcpdf.org

