Assignment: 16

1. Outline the key steps involved in developing a sentiment extraction
algorithm using Python.

Answer:
Key steps in developing a sentiment extraction algorithm:
1. Data Acquisition: Download and load the dataset.

2. Data Preprocessing: Clean the text data (e.g., removing punctuation, stop
words, and lowercasing). Encode the sentiment labels.

3. Feature Extraction: Transform the text data into numerical features (e.g.,
using TF-IDF or word embeddings).

4. Model Selection: Choose appropriate machine learning or deep learning
models for classification.

5. Model Training: Train the model on the preprocessed dataset.

6. Model Evaluation: Assess the model's performance using metrics like
accuracy, precision, recall, and F1-score.

7. Inference: Apply the trained model to classify sentiments in new text data.

8. Improvement and Tuning: Optimize and fine-tune the model for better
performance.

2. Describe the structure and format of the sample dataset required for
sentiment extraction.

Answer:
The sample dataset should have the following structure:
- Text Data: A column containing the textual content to be analyzed.

- Labels: A column with sentiment labels categorizing the text into "rude,"
"normal," "insult," and "sarcasm."



Example format:

| Text | Sentiment |

| I |

| "This is an example text." | normal |
| "What a rude comment!" | rude |
| "You are such anidiot." | insult |

| "Oh, sure, like | believe you." | sarcasm |

3. Implement the Python code to read and preprocess the sample dataset for
sentiment analysis. Ensure that the code correctly handles text data and labels.

“python

import pandas as pd

import numpy as np

import string

import re

from sklearn.model_selection import train_test_split

from sklearn.feature_extraction.text import TfidfVectorizer

from sklearn.preprocessing import LabelEncoder

Load dataset

real_news_url =
'https://drive.google.com/uc?id=1FL2HggLDAP5550nd1h_8iBhAVISTnzr'



fake_news_url =
'https://drive.google.com/uc?id=1Edl_HyUel Fi2nld7rQnnGEpQgn_BwM'

real_news = pd.read_csv(real _news_url)

fake_news = pd.read_csv(fake_news_url)

Combine datasets

data = pd.concat([real_news, fake_news], ignore_index=True)

Data Preprocessing

def preprocess_text(text):
text = text.lower()
text = re.sub(r'\d+', ", text)

text = text.translate(str.maketrans(", "', string.punctuation))

text = re.sub(r'\s+', ' ', text).strip()

return text

data['Text'] = data['Text'].apply(preprocess_text)

Encode labels

label_encoder = LabelEncoder()

data['Sentiment'] = label_encoder.fit_transform(data['Sentiment'])

Split dataset into training and testing sets

X_train, X_test, y_train, y_test = train_test_split(data['Text'], data['Sentiment'],
test_size=0.2, random_state=42)

Feature Extraction



vectorizer = TfidfVectorizer(max_features=5000)
X_train_tfidf = vectorizer.fit_transform(X_train)

X_test_tfidf = vectorizer.transform(X_test)

4. Discuss the process of classifying sentiments into the specified categories:
"rude," "normal," "insult," and "sarcasm." Explain any techniques or algorithms
employed for this classification task.

Answer:

Classifying sentiments involves transforming the text data into numerical
features and then using a classification algorithm to predict the sentiment
labels. Common techniques and algorithms include:

- Text Vectorization: Using methods like TF-IDF or word embeddings (e.g.,
Word2Vec, GloVe) to convert text into numerical vectors.

- Machine Learning Algorithms: Utilizing classifiers such as Naive Bayes,
Support Vector Machines (SVM), or logistic regression.

- Deep Learning Models: Employing neural networks like LSTM, GRU, or
transformer-based models (e.g., BERT).

For this task, we will use a simple machine learning classifier (e.g., SVM) with
TF-IDF vectorization.

5. Evaluate the effectiveness of the sentiment extraction algorithm on the
provided sample dataset. Consider metrics such as accuracy, precision, recall,
and F1-score.

“python

from sklearn.svm import LinearSVC



from sklearn.metrics import classification_report

Train the classifier
classifier = LinearSV(C()

classifier.fit(X_train_tfidf, y_train)

Predict sentiments

y_pred = classifier.predict(X_test_tfidf)

Evaluate the classifier

report = classification_report(y_test, y_pred,
target_names=label _encoder.classes )

print(report)

6. Propose potential enhancements or modifications to improve the
performance of the sentiment extraction algorithm. Justify your
recommendations.

Answer:
Potential enhancements include:

- Using Advanced Embeddings: Implementing pre-trained embeddings (e.g.,
BERT, GPT-3) to capture more contextual information.

- Ensemble Methods: Combining multiple classifiers to improve robustness and
accuracy.

- Hyperparameter Tuning: Conducting grid search or random search to find the
optimal hyperparameters for the model.



- Data Augmentation: Increasing the dataset size by generating synthetic data
to improve model generalization.

- Deep Learning Models: Exploring deep learning architectures like LSTM or
transformers for better performance on sequential data.

7. Reflect on the ethical considerations associated with sentiment analysis,
particularly regarding privacy, bias, and potential misuse of extracted
sentiments.

Answer:
Ethical considerations in sentiment analysis include:

- Privacy: Ensuring the protection of individuals' personal data and obtaining
proper consent for data use.

- Bias: Mitigating biases in the dataset and model to avoid discriminatory
outcomes.

- Misuse: Preventing the use of sentiment analysis for malicious purposes, such
as targeted harassment or manipulation of public opinion.

8. Write a complete code for this assignment.

“python

import pandas as pd

import numpy as np

import string

import re

from sklearn.model_selection import train_test_split

from sklearn.feature_extraction.text import TfidfVectorizer

from sklearn.preprocessing import LabelEncoder



from sklearn.svm import LinearSVC

from sklearn.metrics import classification_report

Load dataset

real_news_url =
'https://drive.google.com/uc?id=1FL2HggLDAP5550nd1h_8iBhAVISTnzr'

fake_news_url =
'https://drive.google.com/uc?id=1EdI_HyUel_Fi2nld7rQnnGEpQgn_BwM'

real_news = pd.read_csv(real _news_url)

fake _news = pd.read_csv(fake _news_url)

Combine datasets

data = pd.concat([real_news, fake_news], ignore_index=True)

Data Preprocessing

def preprocess_text(text):
text = text.lower()
text = re.sub(r'\d+', ", text)

text = text.translate(str.maketrans(", "', string.punctuation))

text = re.sub(r'\s+', ', text).strip()

return text

data['Text'] = data['Text'].apply(preprocess_text)

Encode labels

label_encoder = LabelEncoder()

data['Sentiment'] = label_encoder.fit_transform(data['Sentiment'])



Split dataset into training and testing sets

X_train, X_test, y_train, y_test = train_test_split(data['Text'], data['Sentiment'],
test_size=0.2, random_state=42)

Feature Extraction
vectorizer = TfidfVectorizer(max_features=5000)
X_train_tfidf = vectorizer.fit_transform(X_train)

X_test_tfidf = vectorizer.transform(X_test)

Train the classifier
classifier = LinearSV(()

classifier.fit(X_train_tfidf, y_train)

Predict sentiments

y_pred = classifier.predict(X_test_tfidf)

Evaluate the classifier

report = classification_report(y_test, y_pred,
target_names=label _encoder.classes )

print(report)

Save the model and vectorizer for future use
import joblib
joblib.dump(classifier, 'sentiment_classifier.pkl')

joblib.dump(vectorizer, 'tfidf_vectorizer.pkl')



This code provides a complete workflow for reading, preprocessing, and
analyzing a sentiment dataset using machine learning techniques. It includes
model training, evaluation, and suggestions for improvements. Ethical

considerations are also discussed to ensure responsible use of sentiment
analysis.



