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Abstract - The rapid expansion of digital payments has 

produced massive volumes of user-generated reviews, 

making manual analysis impractical. This study focuses on 

the challenge of neutral sentiment classification in 

Indonesian e-wallet reviews, where neutral comments 

often contain ambiguous language and are 

underrepresented relative to positive and negative classes. 

A total of 26,537 preprocessed DANA application reviews 

were used to evaluate whether Word2Vec embeddings and 

Easy Data Augmentation (EDA) can improve neutral 

sentiment detection when combined with Long Short-

Term Memory (LSTM) and Bidirectional Long Short-

Term Memory (BiLSTM) architectures. Experiments 

comparing eight model configurations showed that the 

combination of Word2Vec, EDA, and LSTM achieved the 

best performance, with 0.861 accuracy, 0.841 macro-F1, 

and 0.749 F1-score for the neutral class. These findings 

demonstrate that semantic representations and controlled 

lexical variation can jointly enhance minority-class 

recognition in short informal Indonesian text and highlight 

the importance of aligning embedding strategies with 

sequence architectures. 

 

Keywords: Sentiment analysis, Word2Vec, easy data 

augmentation, LSTM, BiLSTM. 

 

I. INTRODUCTION 

The widespread adoption of electronic payment 

systems in Indonesia, especially QR-based payment 

services, has changed the way consumers perform daily 

transactions. This growth has increased the use of 

application-store review platforms, where users express 

satisfaction, complaints, and service expectations. These 

reviews provide valuable feedback on usability, service 

quality, and feature needs, but their volume makes 

manual analysis inefficient and inconsistent [1,2,3]. 

Sentiment analysis therefore offers an important 

automated approach for extracting actionable 

information from user opinions, and studies in related 

digital-service domains confirm that targeted model 

optimization can yield meaningful gains in classification 

performance [4]. 

Although sentiment analysis has progressed 

considerably, neutral sentiment classification remains 

particularly challenging in real-world review data. 

Neutral reviews often contain factual statements, 

clarifying questions, or mildly expressed concerns with 

limited emotional markers. As a result, they frequently 

overlap lexically with both positive and negative classes. 

The problem becomes more severe in imbalanced 

datasets, where neutral instances are substantially 

outnumbered and minority-class performance is often 

masked by high overall accuracy [2,3,5]. In e-wallet 

applications, however, neutral reviews remain important 

because they often indicate incomplete information, 

usability ambiguity, or unresolved service issues. 

Previous studies on DANA app reviews have mainly 

used conventional machine-learning models such as 

Naïve Bayes, SVM, and Random Forest with bag-of-

words or TF-IDF representations [6,7]. Other studies 

have explored convolutional neural networks for 

Indonesian sentiment analysis [8]. While these methods 

are useful, they are still limited in representing contextual 

similarity and subtle sentiment cues that frequently occur 

in short user-generated reviews. 

Word2Vec has been widely used to reduce lexical 

sparsity and preserve semantic similarity among words 

[9], [10]. In parallel, recurrent architectures such as 

LSTM and BiLSTM have shown strong performance in 

sequence modeling because they can capture context 

across a review [11,12]. In addition, data augmentation 

has attracted growing attention as a practical way to 

improve robustness under limited and imbalanced 

training data [13]. Easy Data Augmentation (EDA) is 

especially attractive because it introduces simple lexical 

variations while retaining the original label when applied 

carefully. 

Despite these developments, limited evidence is 

available on how Word2Vec and EDA interact for 
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