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Abstract:
This research paper presents a comparative analysis of four machine learning models: Random Forest, Decision Tree
Classifier, XG Boost, and Artificial Neural Networks (ANNs), evaluating their performance using various metrics such as
accuracy, precision, recall, F1 scores, and log loss. Through rigorous testing, ANNs demonstrated superior
generalization capabilities, exhibiting the highest testing accuracy and the lowest log loss, indicating a solid ability to
handle unseen data with high predictive confidence. Conversely, while Random Forest and Decision Tree classifiers
showed excellent training accuracy, they were less effective in testing scenarios, suggesting limitations in their
generalization potential. XG Boost performed well across multiple metrics, closely competing with ANNs. The study
employs confusion matrices, ROC curves, and other visual tools to provide a comprehensive overview of each model’s
strengths and weaknesses, guiding the selection of the most appropriate model based on specific requirements and
the nature of the predictive task. This analysis is crucial for applications that demand high reliability and accuracy in
predictions on new datasets, highlighting ANNs as particularly suitable for such tasks.
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I. Introduction
The rapid evolution of voice-activated technology, particularly with platforms like Amazon’s Alexa, marks a
significant shift in how technology integrates into daily life and business operations[1]. Alexa, which started as a
device capable of performing basic tasks such as playing music or setting timers, has now morphed into a complex
system capable of executing a wide range of actions, from controlling smart home devices to facilitating shopping
and customer service interactions[2]. This evolution highlights a broader trend in technology’s movement towards
more natural user interfaces, reshaping the interaction between humans and machines. Despite the advances in
voice-activated technology, there remains a significant gap in how these systems process and respond to the
nuances of human emotion and sentiment[3], particularly in customer service and engagement. Current systems
are adept at recognizing commands and performing tasks but cannot understand underlying sentiments in user
communications, which can lead to misinterpretations and unsatisfactory user interactions[4]. This limitation is
crucial in the commercial sector, where understanding customer sentiment is critical to maintaining brand
reputation and customer loyalty[5]. Sentiment analysis traditionally relies on textual data to gauge emotions and
opinions, which can be limiting given the complex expressions used in spoken language. The integration of
sentiment analysis in voice-activated systems like Alexa has been primitive at best, not fully exploiting the depth of
neural network technologies that could enhance understanding and responsiveness to human emotions[6][7].
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