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ABSTRACT

Patient-generated content has grown significantly as e-pharmacy continues to grow quickly, especially in China,
which has one of the biggest and most vibrant online pharmacy ecosystems. Product reviews are one of the most
important categories of user-generated data since they offer authentic, experience-based insights straight from
patient. These reviews have an impact on business-level planning, product development strategies, and general
market trends in addition to individual purchasing decisions. Despite their significance, product reviews are
difficult to analyze because of their unstructured nature and the linguistic diversity of customers around the
world. Every day, millions of reviews are posted on Chinese e-commerce sites like Taobao, JD.com, Tmall, and
Pinduoduo. Cross-lingual sentiment analysis is challenging for researchers from around the world because many
of these reviews are written in Chinese. In order to get around this obstacle, the current study uses well-known
Natural Language Processing (NLP) tools and machine learning techniques to conduct a comparative and
standardized analysis of Chinese product reviews that have been translated into English. People still talk about
how the BERT-based classifier really stood out among all the models. The results make it clear that BERT hits
an impressive 98.10 percent accuracy and F1 score of 0.972. This NLP model outperforms the traditional models.
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INTRODUCTION

E-commerce's quick-tempered rise has profoundly
transformed how consumers shop and how companies’
role globally [1]. User-generated information, including
reviews, comments, and postings, is abundant on social
media platforms and reveals consumer preferences,
opinions, and trends. Natural Language Processing (NLP)
is essential in this situation. NLP makes it possible for
organizations to automatically analyze documented data,
categorize content, identify sentiment, spot patterns, and
even forecast consumer behavior [2] [6] [10]. Businesses
may enhance consumer interaction, make smarter
decisions, and modify their offerings to better meet user
expectations by using precise sentiment analysis [7].

Sentiment analysis, which examines thoughts and
feelings in text, has emerged as a crucial instrument for
businesses to track client feedback [8]- [10]. This study
uses a more granular methodology, known as feature-level
sentiment analysis, to identify the exact terms that caigy
sentiment and how they connect to various product
categories, whereas previous methods mostly focus on
overall sentiment (positive, negative, and neutral) [11] -

[17]. Nonetheless, there is still a lack of knowledge
regarding the precise characteristics or terms of a product
that cause gratification or discontent [18] - [25]. The goal
of this research paper is to close that gap. It provides a
more sophisticated approach to sentiment analysis in bi-
lingual reviews by utilizing transformer-based NLP
models such as BERT. In order to assess performance, it
also contrasts these models with conventional machine
learning [26] techniques like Random Forest and SVC
follow.

RELATED WORKS

The several studies that examine the major variables
affecting customer behavior and satisfaction in e-
commerce settings are reviewed in this section. The
influence of demographic characteristics, platform-
specific features [14], trust-building strategies, and the use
of sentiment analysis to comprehend user sentiments are
all highlighted in the research.

Consumer Behavior in E-Pharmacy

Studies on the "her economy" reveal that issues
including product safety, pricing transparency, deceptive
advertising, and after-sales support have an impact on
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women's financial behaviors [25]. Another factor is age;
younger people are typically more receptive to digital
transactions and e-commerce [26]. Although expertise
with online shopping doesn't always correlate with
intention, it does influence perceived risk. Higher incomes
are more willing to test new platforms and services.
Satisfaction and trust have a favorable impact on customer
loyalty, which enhances a business's competitive
advantage [27] - [32].

External Platform Influences

It's interesting to note that reviews that are neutral or
somewhat critical are typically seen as more genuine than
those that are extremely enthusiastic, which may come
across as biased [25] - [30] . There is a limit, though:
evaluations that are too lengthy could overwhelm readers
and diminish their perceived worth.

METHODOLOGY

Datasets

In this research, we utilized social media—based
review data to analyze patient satisfaction and behavioral
patterns in bilingual e-pharmacy platforms. These user-
generated reviews encompass a wide range of sentiments,
including complaints, suggestions, and overall
experiences related to online medicine purchasing and
healthcare services. These comments might range from
complaints to suggestions. Two distinct datasets that were
initially written in Chinese were used. We used the
Google convert API to convert the text such that it was
appropriate for English-based analysis.

A common benchmark in sentiment analysis
research, particularly in Chinese-language research, is the
first dataset, often known as Dataset. 61,000 items re-
views in ten distinct product categories, such as:

Books

Tablets

Fruits

Shampoos

Mobile Phones

Water Heaters

Clothing

Computers

Dairy Products (e.g., Mengniu)
Hotels.

Dataset Analysis

This research employed the Sentiment Intensity
Analyzer from the NLTK Python module to determine
how consumers feel about various product categories.
Com-pared to only utilizing positive or negative labels,
this tool offered more precise sentiment scores (ranging
from -1 for very negative to +1 for very positive).

Key statistics including the mean, median, and
standard deviation of sentiment scores were calculated for

each product category as part of the analysis.
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Fig. 1 Category-Based Sentiment Scores of various
items.

Fig.1 shows the category- based sentiment analysis of
various items like: Books, Tablets, Fruits, Shampoos,
Mobile Phones, Water Heaters, Clothing, Computers,
Dairy Products (e.g., Mengniu) and Hotels.

Cumulative Sentiment of All items
Reviews.

Histograms with density curves were used to display
sentiment distributions across all categories in Fig. 2,
providing a general picture of how consumers felt.

Analysis

Overall Sentiment Distribution by Category

Fig. 2. Overview of Pseudo Label Generation and
Question Localization Loss (LQL).

Histograms with density curves were used to display
sentiment distributions across all categories in Fig. 2,
providing a general picture of how consumers felt.

RESULT AND DISCUSSION
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We have carried out two essential assessments to make
sure that the datasets and our model predictions matched
well. First one that compared the performance of various
models. Second oner that used cosine similarity to gauge
how closely the translated text matched with the original
one.

Dataset Translation Accuracy

The main idea of the Chinese reviews is essentially
captured by Google Trans-late, albeit occasionally it
provides more of an interpretation than a literal
translation. Despite these variations, the overall results
on Datasets A and B indicate that the English translations
mostly maintained the original meaning, with very
sporadic semantic drift.

Model Performance Analysis

The model that performed the best out of all those
evaluated was BERT. With an accuracy of 0.8243 and an
Fl-score of 0.8358, the Random Forest and XGBoost
combination produced respectable results. Additionally, it
attained recall of 0.8627 and precision of 0.8760,
suggesting a small bias toward avoiding false positives.
Although it doesn't match transformer-level performance,
its 0.09-hour runtime makes it a quick and dependable
choice for time-sensitive applications. Lastly, the baseline
model was Linear Regression with SGD. With an
accuracy of 0.3320, an F1-score 0of 0.2771, and a very high
loss 0f 2.4564, it received the lowest score. Despite having
the fastest runtime of only 0.0417 hours, it was not
appropriate for complicated text classification tasks
because to its in capacity to capture the non-linear patterns
in the data.
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