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Abstract

With the rapid growth of e-commerce platforms, online product reviews have be-
come a critical factor influencing purchase decisions. This is especially significant
in the fiercely competitive online beauty industry, where user-generated reviews
help establish trust in product quality and enhance beauty product sales. This study
aims to explore how various features of e-commerce product reviews correlate with
sales of beauty products on JD.com platform. A mixed-method approach was
adopted: key review factors were first identified through a qualitative analysis of

existing literature, followed by a quantitative analysis of real-world data from
JD.com, covering 25 beauty products across five experiential categories. Review
data were collected using a Python web crawler and analyzed in relation to sales
performance. Statistical methods, including regression analysis and analysis of var-
iance (ANOVA), were employed. The results indicate that certain review charac-
teristics, such as the inclusion of customer photos, and presence of follow-up re-
views are positively associated with higher product sales. These findings highlight
the impact of online reviews on consumer buying behavior and offer practical in-
sights for e-commerce marketing strategies on platforms like JD.com.
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1. Introduction

Through the development of e-commerce platforms, consumers’ purchasing behavior is changing significantly. Par-
ticularly in the field of beauty, online reviews have grown to be an important tool for customers to comprehend goods,
evaluate their quality and ultimately make purchasing decisions. Studies have shown that reviews on e-commerce
platforms can significantly influence consumers’ perception and trust of products, and their number and emotional
tendency are directly related to product sales (Liu & Kan, 2018).

Purchase decisions in the beauty industry tend to be highly subjective and experiential, and consumers are highly
dependent on others’ usage feedback. Liang said additional reviews can provide potential consumers with more cred-
ible references and further enhance purchase intention (Liang, 2019). Although the number of reviews is usually
positively correlated with sales, the quality and authenticity of reviews are equally crucial. False or ambiguous re-
views may undermine the positive impact of reviews on sales (Pei, 2024). Sentiment analysis techniques have become
an important tool for studying the impact of online reviews, helping to gain insight into consumer attitudes. The
sentiment tendency of reviews not only reflects customers’ true views of the product, but also helps merchants identify
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market needs and directions for improvement (Jing, 2023). In addition, the timing and frequency of reviews have a
significant impact on consumer perceptions, especially during promotions or product launches, where timely positive
feedback is more likely to contribute to sales growth (Kaushik et al., 2018).

Therefore, this study aims to examine how online reviews of beauty products on the JD.com platform impact sales,
focusing on the correlation between review sentiment, quantity, timing, and overall product perform.

2. Literature Review

2.1 The Role of Online Reviews in E-commerce

Online reviews have become an important part of e-commerce platforms and have a significant impact on consumers’
purchasing decisions. With the rapid development of e-commerce, consumers are gradually relying on user-generated
content (UGC) to understand product quality and service level, and online reviews have become a core element in
measuring product performance and brand reputation (Liu & Kan, 2018). A large number of positive reviews can
effectively enhance a product’s market appeal, while negative reviews may lead to consumer attrition and inhibit
sales growth (Kaushik et al., 25). Reviews not only directly affect consumers’ purchase intention, but also indirectly
promote product sales by shaping consumer trust (Duan et al., 2022).

In the beauty industry, many products are particularly dependent on users’ experiential reviews. When purchasing
beauty products with a high unit price or emphasizing their efficacy, consumers tend to refer to detailed feedback
from other users, especially additional comments and comments with pictures or videos are more persuasive (Liang,
2019). As e-commerce platforms continue to improve their review mechanisms, consumers are increasingly con-
cerned about the diversity and authenticity of reviews, a trend that further reinforces the importance of online reviews
in e-commerce sales (Wang & Song, 2024).

2.2 Sentiment Analysis: Technological Advances and Applications

Sentiment analysis is an important technique in the field of natural language processing (NLP), aiming at determining
the sentiment tendency expressed in text through semantic parsing and feature extraction, which is usually divided
into three categories: positive, neutral and negative (Zhao, Qin, & Liu, 2010). In e-commerce platforms, sentiment
analysis is widely used in automatic classification of online reviews and consumer sentiment insights. By mining
review data, it can effectively reveal consumers’ real attitudes towards products and provide reference basis for mer-
chants to optimize products and services (Zhao, Qin, & Liu, 2010). The researchers’ work on this topic is based on
the following research findings,

In the beauty industry, there is a significant association between sentiment analysis and product sales. An increase
in the number of positive sentiment reviews is usually positively correlated with sales of beauty brands, while nega-
tive reviews may directly inhibit consumers’ willingness to purchase, leading to a decline in sales (Jing, 2023).

Sentiment analysis thus not only helps merchants keep abreast of consumer feedback, but also predicts sales fluc-
tuations so as to optimize inventory and marketing strategies (Duan et al., 2022). In the beauty industry, sentiment
analysis of massive review data on the Taobao platform can reveal the complex relationship between factors such as
the number of reviews, sentiment tendency, and posting time and sales, providing important data support for e-com-
merce platform merchants.

2.3 The Diverse Dimensions of Reviews

Reviews on e-commerce platforms exist in the form of multiple dimensions, including review sentiment, number,
length (volume), and posting time, which together influence consumers’ purchase decisions and product sales. Un-
derstanding sales swings requires a thorough analysis of these review qualities, since each dimension has a different
degree of impact on consumer perception and confidence in various settings.

Review sentiment is one of the most direct influences on consumer purchase intention. Positive sentiment reviews
can enhance consumers’ confidence in products and improve brand image, while negative reviews may weaken con-
sumers’ trust and inhibit purchase desire (Jing, 2023). The number of reviews directly reflects the market heat and
user attention of a product. Research shows that an increase in the number of reviews is usually positively correlated
with sales, and products with a higher number of reviews tend to attract more attention from consumers (Pei, 2024).
A large number of reviews not only implies a richer source of information, but also indirectly proves that the product
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is a best seller, thus increasing consumers’ confidence in purchasing. In addition to quantity, review length and level
of detail are also important dimensions that affect consumer trust. Short reviews may be perceived by consumers as
lacking reference value, while longer reviews detailing experiences, strengths and weaknesses, and specific scenarios
are often more persuasive. Posting time also plays a key role in consumers’ purchasing decisions. Recent reviews
better reflect the latest status of the product, provide immediate reference, and keep consumers’ trust in the product
high (Pei, 2024). In contrast, earlier reviews, although large in number, may lose their reference value due to product
iterations or market changes. The frequency of reviews should not be ignored. Consistently updated reviews reflect
the product’s activity in the market, and stable high-frequency reviews usually imply that the product has received
consumers’ attention for a long time and has strong market competitiveness (Kaushik et al., 2018). In contrast, prod-
ucts with stagnant or slowly updated reviews are likely to be perceived by consumers as lacking market enthusiasm,
which in turn reduces the likelihood of purchase.

Overall, the multidimensional characterization of reviews determines their compounding effect on sales. The di-
mensions of sentiment, quantity, length, and time interact to influence how customers view and trust a product in
general. E-commerce platforms and merchants may enhance user experience, manage reviews more skillfully, and
improve product sales by thoroughly examining the distinct functions of these dimensions.

2.4 Consumer Trust and Review Authenticity

Consumer trust refers to the extent to which consumers trust the content of reviews, the reputation of the merchant,
and the security of the platform when purchasing products on an e-commerce platform. This trust relationship deter-
mines consumers’ acceptance of product information and their willingness to purchase. Meanwhile, the construction
of consumer trust is influenced by several factors, including the authenticity of reviews, consumers’ knowledge of
the platform, and past purchasing experience (Bauman & Bachmann, 2017).

In an e-commerce environment, consumers generally trust reviews from authenticated users or reviews labeled as
“purchased”, which are given higher weight because of their reliability (Liu & Kan, 2018). Consumers are more
likely to form positive impressions when reviews are detailed and specific, including usage scenarios, product per-
formance, and potential problems (Wang & Yang, 2021). In contrast, brief, vague, or overly exaggerated reviews tend
to trigger consumers’ skepticism and erode their trust in the product. The authenticity of reviews is the core element
that affects consumer trust. False reviews or “swiping” behavior not only harms the interests of consumers, but also
poses a threat to the overall credibility of the platform. To address this issue, e-commerce platforms are taking various
measures, such as introducing artificial intelligence review mechanisms, setting up “purchased user” labels, and im-
plementing purchase authentication mechanisms, to improve the authenticity and credibility of reviews (Wang &
Song, 2024). In addition, the dynamics of consumer trust also deserves attention. Consumers’ trust in reviews changes
over time and with platform operations (Bauman & Bachmann, 2017). When consumers find out that the platform
has a large number of fake reviews, their trust level will drop significantly, which will directly lead to a decline in
platform traffic and sales.

E-commerce platforms demonstrate the authenticity and completeness of consumer reviews through a transparent
review management mechanism, which can effectively enhance consumers’ trust in the platform and form a benign
brand word-of-mouth and market feedback loop.

2.5 Conclusion

The literature review shows that positive reviews can significantly enhance brand image and consumer trust, and
drive sales growth, while negative reviews may weaken consumer confidence and inhibit purchase intentions. Senti-
ment analysis techniques play an important role in e-commerce review research by analyzing the sentiment tendencies
of review texts to reveal consumers’ attitudes toward products. In addition, the multidimensional characteristics of
reviews also play an important role in consumer purchase decisions. In addition to review sentiment, the number,
length (volume), posting time, and update frequency of reviews all have varying degrees of influence on consumer
behavior and product sales. The number of reviews tends to be positively correlated with sales, and a large number
of reviews not only provides a rich source of information, but also signals that a product is selling well. Long and
detailed reviews are more persuasive and can enhance consumers’ confidence in the product, especially in high-price
or efficacious beauty products, where the depth and authenticity of the reviews become an important reference factor
for consumers’ decision-making. At the same time, the timeliness of reviews should not be ignored. Recent reviews
are more effective in attracting consumers because they reflect the latest status of the product. Consumer trust is also
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increasingly emphasized, as genuine reviews can enhance consumers’ trust in products, while false reviews or single-
sheet swiping may damage brand image and platform reputation. E-commerce platforms are gradually introducing
“purchased user” labels and artificial intelligence review mechanisms to improve the authenticity of reviews and
enhance consumer trust in platforms and merchants.

Despite the significant results of existing studies on the relationship between the number of reviews, affective
tendencies and sales, there are still fewer studies analyzing reviews for the beauty industry. The dimensions of reviews
show greater complexity and diversity in the beauty category due to their efficacy, individual variability, and con-
sumers’ high reliance on experiential feelings. However, most of the studies focus on reviews of electronic products
or standardized goods, and there is a lack of in-depth exploration of the relationship between review sentiment and
sales for beauty products. In addition, the specific impact of review posting time and frequency on sales of beauty
products remains understudied, and in particular, the role of additional reviews and long-form reviews in beauty
consumption decisions is unclear. Although some studies have addressed the role of consumer trust in e-commerce
reviews, empirical studies addressing the complex interaction between beauty product reviews and consumer trust,
especially in the context of Chinese e-commerce platforms such as JD.com, are still insufficient.

Therefore, future research should focus on the following questions:

1. What review factors affect sales?

2. How do different review factors (based on the factors selected on question one) affect sales and are there signif-
icant differences?

3. How do additional reviews affect sales?

3. Methodology
3.1 Research Design

To tackle the research problem, I employed a mixed-method approach combining qualitative and quantitative tech-
niques. In the initial phase, a qualitative review of existing literature was conducted to pinpoint potential review
factors that might impact sales (addressing RQ1). In the subsequent phase, I conducted a quantitative analysis using
real-world data from JD.com to examine the effects of those review factors (addressing RQ2 and RQ3).

3.2 Data Collection

3.2.1 Qualitative Data Collection

For RQ1, qualitative data collection began with a comprehensive review of existing literature and industry reports on
online consumer reviews and purchasing behavior. This review process involved identifying and categorizing rele-
vant review attributes (e.g., review length, presence of photos, sentiment, and additional comments), resulting in a
structured framework of potential influential factors for subsequent quantitative testing.

3.2.2 Quantitative Data Collection
I focused on the JD platform, a major Chinese B2C e-commerce site, collecting review data for 25 beauty products
across five categories of experiential beauty goods. For each category, five distinct products were selected, all priced
within the low-to-mid range (under ¥100), and each had a substantial number of customer reviews (1000+ each) to
ensure sufficient data robustness. This category-based sampling approach helped control variability stemming from
product types, allowing for clearer analysis of how review characteristics influence sales. Product sales data, includ-
ing sales volumes or units sold over recent periods, were directly sourced from the JD platform.

Then I developed a Python web crawler to scrape the review data for each of the 25 products on JD.com. The
crawler automatically collected several specific attributes from each review.

3.3 Analysis Procedures

3.3.1 Qualitative Analysis

Initial qualitative analysis involved thematic synthesis and categorization of factors identified in the literature. We
systematically analyzed the gathered literature, extracting themes and variables that commonly influence consumer
decisions, such as perceived authenticity (images), review informativeness (length, detailed descriptions), and sus-
tained product satisfaction (additional comments). This qualitative thematic framework directly informed the

DOI: 10.26855/ept.2025.06.004 23 Economic Perspectives and Trends



Jinghan Xu

quantitative variable construction, ensuring the quantitative analyses were grounded in existing theoretical and prac-
tical knowledge.

3.3.2 Descriptive Statistics

Descriptive statistical analyses were conducted to summarize and visualize the distribution of collected review at-
tributes (e.g., number of reviews per product, proportion of reviews with images, frequency of additional comments).
This preliminary step enabled the initial exploration of the data and provided baseline characteristics for further
analysis.

3.3.3 ANOVA (Analysis of Variance)

One-way ANOVA tests were conducted to compare average sales outcomes between groups of products categorized
according to qualitative review attributes (e.g., high vs. low frequency of image reviews, presence vs. absence of
additional comments). This allowed the statistical validation of differences in sales outcomes based on qualitatively
informed categorization.

3.3.4 Regression Analysis

An ordinary least squares (OLS) multiple regression was employed to simultaneously evaluate the independent pre-
dictive power of each review attribute identified through qualitative analysis (e.g., rating score, image inclusion, and
follow-up reviews) on product sales. Regression analyses provided insights into the relative importance and statistical
significance of these qualitatively-derived variables.

3.3.5 Controlled Comparison

To better isolate the effect of follow-up reviews, a grouped bar chart was created. Products were divided into review
volume tiers and average sales were compared across different follow-up review levels within each tier. This helped
determine whether higher additional comment counts were associated with greater sales, even when total reviews
were similar.

3.4 Variable Definitions

3.4.1 Dependent Variable

Sales: Refers to the total number of units sold for the studied beauty products on JD.com. Sales figures are directly
collected from the JD platform. Due to platform restrictions and privacy policies on JD.com, exact sales figures for
products are not publicly accessible. Consequently, the sales data used in this study represent the approximate cumu-
lative sales volume derived from publicly available metrics.

3.4.2 Independent Variables

Rating Scores: Customer provided product ratings ranging from 1 (lowest satisfaction) to 5 (highest satisfaction).
Number of Images: Refers to the quantity of images presented on the review pages.
Number of Videos: Refers to the quantity of videos presented on the review pages.
Replies: Indicates the presence or absence of interactions (replies) to customer reviews from sellers or other users.
Likes: User endorsements given to product reviews.
Additional Reviews: Additional feedback provided by customers after the initial review.

4. Conclusion

These histograms illustrate the distribution between key review features and products sales extracted from the JD.com.
The first row shows the distributions of rating scores, photo presence, and video presence. The second row presents
the frequency of reply status, number of likes received, and quantity of additional reviews. It can be initially observed
that both of them can contribute positively to product sales.

ANOVA analysis reveals that different review features exhibit varying degrees of influence on product sales.
Among them, follow-up reviews emerged as the most significant predictor, explaining 60.1% of sales variance (n* =
0.601, p <.001), highlighting the powerful effect of long-term consumer engagement. Multimedia content, including
images and videos, also demonstrated strong associations with sales. Image presence accounted for 9.9% of the var-
iance (n? = 0.099), and video presence for 5.7% (n? = 0.057), indicating that visual elements enhance review credi-
bility and buyer trust.
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Figure 1. Distributions of Review Features Related to Sales Performance.

Table 1. Summary of ANOVA Results for Review Factors and Their Impact on Beauty Product Sales

Analysis of Variance

n df F-value Significance(P-value) Eta squared(n?)
Emotional Tone (Consumer g7 ¢ 4 22767 <0.001 0.005
Ratings)
Presence of Images 18626 9 226.196 <0.001 0.099
Presence of Videos 18626 1 1116.602 <0.001 0.057
Number of Replies 18626 15 47.696 <0.001 0.037
Number of Likes 18626 46 9.195 <0.001 0.022
Number of Follow-Up Re- 18626 13 2155.450 <0.001 0.601
views

Table 2. Results of Multiple Linear Regression Analysis Predicting Sales from Review Factors

Results of Multiple Linear Regression Analysis

Unstandardized Coefficient Standard}zed Colllnean.ty Diagnos-
Coefficient / » tics
B Standard Error Beta VIF Toler-
ance
Number of Images 125442.467 6945.373 0.147 18.061  0.000***  1.038 0.963
Number of Likes 87369.386 12126.618 0.059 7.205  0.000***  1.044 0.958
Number of Replies -41413.552 10173.966 -0.033 -4.071  0.000***  1.056 0.947
Rating Score 25264.848 14833.151 0.014 1.703 0.089 1.070 0.934
Follow-Up Reviews 406820.719 77097.749 0.042 5277  0.000***  1.001 0.999
R2 0.031
F F (6,15135)=79.857,p=0.000
D-W 0.043

Dependent variable = sales

* p<0.05 ** p<0.01 *** p<0.001
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Indicators of review richness, such as replies and likes, showed smaller but still statistically significant effects.
Replies explained 3.7% of variance (n? = 0.037), while likes accounted for 2.2% (n? = 0.022), suggesting that inter-
activity and social endorsement contribute moderately to consumer decision-making. Emotional tone, reflected in
rating scores, had the weakest explanatory power (n? = 0.005), although still significant (p < .001), implying that
consumers may rely more on detailed content than on ratings alone.

Overall, these results demonstrate that while all factors examined influence sales to some extent, the depth, visi-
bility, and continuity of consumer feedback—particularly in the form of follow-up reviews and multimedia—play
the most critical roles in driving beauty product sales on e-commerce platforms.

To further investigate the relative influence and direction of review factors on product sales, a multiple linear
regression analysis was conducted following the ANOVA tests. The overall regression model was statistically signif-
icant, F(6, 15135) = 79.857, p <.001, explaining approximately 3.0% of the variance in sales (Adjusted R = 0.030).

Among the predictors, the number of images ( = 0.147, p < .001) and the number of likes (B = 0.059, p <.001)
showed positive and significant effects on sales, indicating that richer and more endorsed reviews are associated with
higher purchase volumes. The number of follow-up comments also had a significant positive impact (f = 0.042, p
<.001), aligning with prior ANOVA results that identified this factor as having the strongest effect.

Conversely, the number of replies was negatively associated with sales (p = -0.033, p < .001), suggesting that
customer discussions or concerns may reduce consumer confidence.

Product ratings had no statistically significant impact on sales in the regression model (f =0.014, p =.089), despite
being significant in the ANOVA.

Multicollinearity diagnostics showed acceptable levels (all VIF < 1.1), confirming the robustness of the regression
estimates. Together with the ANOVA findings, these results offer a comprehensive view: while several review factors
influence sales, their predictive strength varies, with multimedia content and follow-up reviews as key drivers.

Follow-up reviews
400000

300000 7

200000

100000
- m J

2000 5000 20000 200000
Total reviews

Average sales

o

Figure 2. Effect of Follow-Up Reviews on Sales Across Comparable Total Review Volumes.

To better understand the effect of follow-up reviews, an additional analysis was conducted controlling for total
review volume. The results showed a clear trend: across similar review count tiers (e.g., 2,000 to 200,000), products
with more follow-up comments consistently achieved higher average sales. For example, in the 200,000-review group,
a product with 500 follow-up reviews outperformed one with just 71.

Statistical results support this: follow-up reviews had the strongest effect among all factors, with an ANOVA F-
value 0f 2155.450 (p <.001,1n?=0.601) and remained a significant predictor in regression analysis (B =406820.719,
p <.001). These findings confirm that follow-up reviews exert a strong, independent impact on sales beyond overall
review volume or popularity.
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