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Abstract: This research explores the analysis of consumer sentiment in the context of e-commerce by applying the 

sophisticated Dempster-Shafer method. We started with the collection of more than 20,000 consumer reviews from 

various leading e-commerce platforms and continued with a detailed data pre-processing stage to obtain a clean and 

structured dataset. Next, we leverage the Dempster-Shafer method to represent and combine information from multiple 

sources, addressing uncertainty in diverse consumer opinions. The results of the sentiment analysis show that the 

Dempster-Shafer method achieves an accuracy of around 85%, with good evaluation metrics. Additionally, this research 

provides insight into the factors that influence consumers' views of products or services in the growing e-commerce 

context. The literature review also reveals the potential application of the Dempster-Shafer method in other aspects of e-

commerce business, such as risk management and consumer trust. This research highlights the contribution of the 

Dempster-Shafer method in addressing uncertainty and complexity in consumer sentiment analysis, yielding a deep 

understanding of consumer perceptions, and enabling more accurate decision making in a dynamic e-commerce context. 

This research also provides a foundation for further development in consumer sentiment analysis and the application of 

the Dempster-Shafer method in e-commerce. 

 

Keywords: Consumer Sentiment; E-Commerce; Sentiment Analysis; Dempster-Shafer Method. 

 

1.  Introduction 

In this digital era, technological transformation has had a significant impact on the way consumers interact with 

products and services, especially in the e-commerce industry [1]. The rapid growth of e-commerce has opened new 

opportunities for businesses to reach a wider market but has also created challenges in understanding and responding 

effectively to consumer sentiment. In this context, sentiment analysis emerges as an important tool for understanding and 

evaluating consumer opinions, feelings, and responses to the products and services offered by e-commerce platforms [2]. 

The rapid increase in internet usage and mobile device penetration has brought about a significant shift in consumer 

behavior [3][4]. Consumers now have greater ability to share their experiences with the products or services they use 

through reviews, comments, and posts on various social media and e-commerce platforms [5]. These reviews and 

comments can have a major impact on a brand's reputation and potential consumer purchasing decisions. Therefore, 
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stakeholders in e-commerce, such as businesses, brands, and platforms, need to understand and respond quickly and 

appropriately to consumer sentiment. 

Sentiment analysis is a technique that allows us to extract valuable information from various text data sources, such 

as product reviews, comments, and posts on social media [6][7]. In e-commerce, sentiment analysis plays a key role in 

several aspects. Consumer Understanding: By analyzing sentiment, businesses can understand how consumers perceive 

their products or services. This can help them identify the strengths and weaknesses of the products or services offered. 

Decision Making: Sentiment analysis can assist in strategic decision making, such as product improvement, designing 

more effective marketing campaigns, and developing more responsive customer service. Brand Reputation: Positive 

consumer sentiment can strengthen a brand's reputation, while negative sentiment can lead to decreased sales and 

reputational loss. By monitoring and responding to sentiment, businesses can better manage brand reputation. 

Amidst the complexity and variation in consumer reviews and comments, the Dempster-Shafer method offers a 

powerful approach to dealing with uncertainty in sentiment analysis [8]. This method allows combining information from 

various sources and enables more rational decision-making based on trust. Through this approach, this study aims to 

develop a more comprehensive and reliable sentiment analysis model in the context of e-commerce, providing deeper 

insights into consumer attitudes and views towards products and services [9][10]. By combining the digital transformation 

potential of e-commerce and the power of the Dempster-Shafer method, this study aims to make a meaningful contribution 

to understanding and managing consumer sentiment in an increasingly dynamic and competitive online business 

environment. 

In the research proposed by Zhang et al. (2012), the Dempster-Shafer method is used to evaluate security in E-

Commerce. They introduce a model that integrates the Analytical Hierarchy Process (AHP) and the Dempster-Shafer 

theory to measure the level of security in E-Commerce. This model begins with the formation of a hierarchical structure 

that reflects security issues in E-Commerce using AHP. Furthermore, the Dempster-Shafer theory is used to combine all 

these issues, which are considered as evidence, to produce a consensus decision regarding the level of security of E-

Commerce. This research provides a strong basis for the application of the Dempster-Shafer method in the context of E-

Commerce [11]. In research by Basiri and Kabiri (2018), they introduce a new mechanism for aggregating scores at the 

sentence level in sentiment analysis. They propose an approach based on the uninorm operator specially designed for 

aggregating sentiments at the sentence level, then used to calculate the overall opinion at the document level. The method 

is tested on several Persian language review datasets to address the problems of polarity detection and score prediction. 

The implementation results show that the proposed method achieves better performance in polarity detection compared 

to the Dempster-Shafer aggregation method [12]. Furthermore, research conducted by Khin Sandar Kyaw et al. (2023) 

revealed the use of sentiment analysis in the context of E-Commerce digital marketing. They explore the utilization of 

sentiment analysis to understand consumer behavior in the E-Commerce environment and how this information can 

support decision making in smart digital marketing strategies. This research underlines the key role of sentiment analysis 

in understanding consumers in the increasingly evolving E-Commerce environment [13]. The research proposed by 

Panigrahi et al. (2009) created a new approach to detecting credit card fraud by combining evidence from current and 

previous behavior. They utilize the Dempster-Shafer method in a suite of credit card fraud detection systems consisting 

of rule-based filters, Dempster-Shafer aggregators, transaction history databases, and Bayesian learning models. This 

research combines various sources of evidence to improve the performance of credit card fraud detection systems, 

confirming the potential application of the Dempster-Shafer method in the context of online transaction security [14]. In 

research by Zhou et al. (2023), introduced a product feature ranking algorithm based on the Dempster-Shafer theory. 

They proposed a method using Dempster-Shafer to identify and extract salient features from online product reviews [15]. 

This research provides insight into how Dempster-Shafer can be applied in product review analysis to recognize and value 

the most significant features. 

This study aims to deeply analyze consumer sentiment in the realm of e-commerce using the Dempster-Shafer method 

approach. The focus of this research is to explore the sentiments related to certain products available on e-commerce 

platforms and how certain brands are perceived by consumers. In addition, this research also aims to analyze consumer 

sentiment regarding crucial aspects of the online shopping experience, including customer service, delivery, price, and 

product quality. Through the application of the Dempster-Shafer method, the goal is to provide a deeper understanding 

of how uncertainty in the view of consumers can be dealt with and serve as the basis for better decision making in the 

context of e-commerce. 

This research includes a comprehensive literature review, which involves exploring various previous studies relevant 

to sentiment analysis, particularly in the context of e-commerce. There are various approaches that have been used to 

analyze sentiment, including rule-based analysis, machine learning techniques, and neural network-based approaches. 

Although each of these approaches has its own advantages and disadvantages, this study chooses to prioritize the 

Dempster-Shafer method. This is due to the Dempster-Shafer method's unique ability to deal with uncertainty and 

combine information from multiple sources, which are crucial aspects of the often-complex analysis of consumer 

sentiment. However, the Dempster-Shafer method also raises several challenges, such as the complexity of the 

calculations and the need for a deeper mathematical understanding. This research is designed to overcome these 

challenges while utilizing the advantages of the Dempster-Shafer method in dealing with uncertainty in analyzing 

consumer sentiment in a rapidly developing context, namely e-commerce. 
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2.  Research Method 

This research focuses on consumer sentiment analysis in the context of e-commerce by applying the Dempster-Shafer 

method. The following are the detailed steps that will be taken in this research. 

 

2.1. Data collection 

Product or service review data in this research will be carefully collected from relevant e-commerce platforms. The 

data collection process will be carried out through two different approaches to ensure the completeness and accuracy of 

the data obtained. In the first approach, web scraping techniques will be used to automatically retrieve consumer reviews 

from product pages on e-commerce platforms. In this case, the research will focus on several major e-commerce platforms, 

including Tokopedia.com, JD.id, Elevenia.co.id, Lazada, Shopee, and Tiket.com. The web scraping process will involve 

browsing product pages, identifying elements that contain consumer reviews, and extracting review data and associated 

attributes, such as star rating, review date, and more. Using this technique will allow us to collect data from various 

platforms in an efficient manner. Apart from web scraping techniques, the second approach involves using the Application 

Programming Interface (API) provided by the e-commerce platforms in question. This API is obtained free of charge 

from the platform provider and is used to access review data in a more structured manner. Utilizing this API will allow 

us to retrieve review data faster, more accurately, and according to the format specified by the platform. The data obtained 

via this API will also include relevant attributes such as review text, rating, review date, etc. The use of these two 

approaches will give us broader access to consumer review data from various e-commerce platforms that have different 

characteristics and methods of representation. This will increase the validity and generalizability of the results of the 

sentiment analysis that will be carried out in this research. 

 

2.2. Data Pre-Processing 

The data pre-processing stage is a crucial step in ensuring that the product or service review data that has been collected 

is ready for further analysis. This process includes a series of detailed steps. Punctuation in the review text, such as 

periods, commas, exclamation marks, and question marks, will be removed from the text. This is done to ensure 

uniformity in text representation and prevent punctuation from influencing the sentiment analysis process. Next, the 

review text will be normalized by changing all uppercase characters to lowercase. This is intended so that there are no 

differences in the analysis due to variations in the use of uppercase or lowercase letters. Common words that have no 

specific meaning in sentiment analysis, such as "and", "or", "in", "to", and the like, will be removed. Removing these 

words will help lighten the computational load and increase focus on key words that have an impact in expressing 

sentiment. Review data may also contain special characters, emoticons or URL links that are not relevant to sentiment 

analysis. Therefore, this step will clear the review text of those characters. All these pre-processing steps aim to create 

clean, consistent review data ready for use in sentiment analysis. The results of this stage will be a solid basis for sentiment 

representation with the Dempster-Shafer method at a later stage. With data that has been processed properly, sentiment 

analysis can run more efficiently and accurately. The data obtained will undergo a pre-processing stage to ensure its 

quality and consistency. These steps include removing punctuation marks, normalizing text (converting text to all 

lowercase), removing irrelevant words (stop words), and cleaning data from special characters or links. The purpose of 

this pre-processing is to prepare data ready for further analysis. 

 

2.3. Sentiment Representation with Dempster-Shafer 

Once the data has undergone pre-processing, the next step is to analyze sentiment using the Dempster-Shafer 

framework. Over 20,000 reviews are classified into sentiment labels based on star rating, key words in the review, and 

review context. This sentiment representation obtains a belief mass for each sentiment label, as illustrated in Table 1. 

 

Table 1. Sentiment Representation in the Dempster-Shafer Framework 

Review Star 

Rating 

Key Words in 

the Review 

Review 

Context 

Positive Sentiment 

Confidence Mass 

Mass of Negative 

Sentiment Beliefs 

Neutral 

Sentiment Belief 

Mass 

Review 

1 

5 Best, Satisfied Fast 0.7 0.1 0.2 

Review 

2 

4 Good, 

Friendly 

Good 0.5 0.2 0.3 

Review 

3 

2 Bad, Dislike Slow 0.1 0.7 0.2 

... ... ... ... ... ... ... 

 

In Table 1, each review has attributes such as star rating, key words that appear in the review, and review context. 

This information is used to calculate the belief mass for each sentiment label: positive, negative, or neutral. For example, 

in Review 1, the star rating is 5, and key words such as “Best” and “Satisfied” appear in the Review. This results in the 
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highest confidence mass for positive sentiment (0.6) and a lower belief mass for negative (0.2) and neutral (0.2) 

sentiments. A similar process is carried out for each Review. After calculating the confidence mass for each review, the 

next step is to combine this information to obtain a final estimate of sentiment, as will be explained in a later step. Each 

Review is rated for the level of confidence in the positive, negative, or neutral sentiment label. The star rating, key words 

in the Review, and the context of the Review are used to calculate the belief mass. This process was carried out for more 

than 20,000 reviews. 

 

2.4. Information Merger 

Combining the information in the Dempster-Shafer method is an important step in producing a final estimate of 

sentiment from more than 20,000 consumer reviews in the context of e-commerce. This amalgamation process aims to 

address the uncertainty and complexity in the varied consumer opinions. In the Dempster-Shafer method, information is 

combined by calculating the degree of belief and plausibility of each sentiment label, namely positive, negative, and 

neutral. To describe the aggregation of this information, we will use the following notation: 

 

𝐵+(𝐴) =  𝑇ℎ𝑒 𝑑𝑒𝑔𝑟𝑒𝑒 𝑜𝑓 𝑏𝑒𝑙𝑖𝑒𝑓 𝑡ℎ𝑎𝑡 𝑠𝑒𝑛𝑡𝑖𝑚𝑒𝑛𝑡 𝑖𝑠 𝑝𝑜𝑠𝑖𝑡𝑖𝑣𝑒 

 

𝐵−(𝐴) =  𝑇ℎ𝑒 𝐷𝑒𝑔𝑟𝑒𝑒 𝑜𝑓 𝑏𝑒𝑙𝑖𝑒𝑓 𝑡ℎ𝑎𝑡 𝑡ℎ𝑒 𝑠𝑒𝑛𝑡𝑖𝑚𝑒𝑛𝑡 𝑖𝑠 𝑛𝑒𝑔𝑎𝑡𝑖𝑣𝑒 

 

𝐵0(𝐴) =  𝑇ℎ𝑒 𝑑𝑒𝑔𝑟𝑒𝑒 𝑜𝑓 𝑐𝑜𝑛𝑓𝑖𝑑𝑒𝑛𝑐𝑒 𝑡ℎ𝑎𝑡 𝑠𝑒𝑛𝑡𝑖𝑚𝑒𝑛𝑡 𝑖𝑠 𝑛𝑒𝑢𝑡𝑟𝑎𝑙 
 

The process of combining information involves accounting for information conflicts, which reflect uncertainty or 

disagreement between different sources of information. Information conflict is calculated as follows: 

 

𝐾(𝐴) = 1 − ∑ 𝐵+(𝐴) − 𝐵−(𝐴) − 𝐵0(𝐴) 

 

Then, the combined confidence degree and combined plausibility for each sentiment label are calculated as follows: 

 

𝐵𝑒𝑙 (𝐴) =
∑ 𝐵+(𝐴). ∏(1 − 𝐵−(𝐵1))

1 − 𝐾 (𝐴)
 

 

𝑃𝑙(𝐴) =
∑ 𝐵+(𝐴). ∏(1 − 𝐵−(𝐴1))

1 − 𝐾 (𝐴)
 

 

Once these calculations are done, we can decide on the final sentiment label based on the confidence level 
(𝐵𝑒𝑙 (𝐴)) and the level of plausibility(𝑃𝑙(𝐴)) : 
 
If 𝐵𝑒𝑙 (𝑃𝑜𝑠𝑖𝑡𝑖𝑣𝑒) >  𝐵𝑒𝑙 (𝑁𝑒𝑔𝑎𝑡𝑖𝑣𝑒) and 𝐵𝑒𝑙 (𝑃𝑜𝑠𝑖𝑡𝑖𝑣𝑒) >  𝐵𝑒𝑙 (𝑁𝑒𝑢𝑡𝑟𝑎𝑙), then the final sentiment is positive. 
If 𝐵𝑒𝑙 (𝑁𝑒𝑔𝑎𝑡𝑖𝑣𝑒) >  𝐵𝑒𝑙 (𝑃𝑜𝑠𝑖𝑡𝑖𝑣𝑒) and 𝐵𝑒𝑙 (𝑁𝑒𝑔𝑎𝑡𝑖𝑣𝑒) >  𝐵𝑒𝑙 (𝑁𝑒𝑢𝑡𝑟𝑎𝑙), then the final sentiment is negative. 
If 𝐵𝑒𝑙 (𝑁𝑒𝑢𝑡𝑟𝑎𝑙) >  𝐵𝑒𝑙 (𝑃𝑜𝑠𝑖𝑡𝑖𝑣𝑒) and 𝐵𝑒𝑙 (𝑁𝑒𝑢𝑡𝑟𝑎𝑙) >  𝐵𝑒𝑙 (𝑁𝑒𝑔𝑎𝑡𝑖𝑣𝑒), then the final sentiment is neutral. 
 

This level of confidence and level of plausibility helps overcome uncertainty in consumer sentiment analysis based on 

diverse information. Thus, the process of combining information in the Dempster-Shafer method plays a key role in 

producing the final estimate of sentiment based on more than 20,000 Review data in the context of e-commerce. This 

process provides a solid foundation for decision making that is more accurate and responsive in understanding consumer 

opinion. 

 

2.5. Inferences and Results 

Sentiment inference is carried out based on calculating the degree of confidence or the level of trust obtained from 

combining information. The sentiment label that has the highest degree of confidence is considered as the final sentiment 

result. In addition, further analysis can be carried out to understand factors that influence consumer sentiment, such as 

key words that frequently appear in positive or negative reviews. Through these stages, the Dempster-Shafer method 

provides deep insight into consumer sentiment by involving more than 20,000 Review data in the context of e-commerce. 

Combining information from various reviews and sources helps make decisions more accurate and responsive. 

 

2.6. Evaluation and Conclusion 

Sentiment analysis results will be evaluated to measure their accuracy. The conclusions of the research will highlight 

the contribution of the Dempster-Shafer method in addressing uncertainty and complexity in consumer sentiment analysis 

in an ever-evolving e-commerce environment. 
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Figure 1. Research Stages 

 

Evaluation of the results of sentiment analysis is an important stage in this research to measure the accuracy and 

effectiveness of the Dempster-Shafer method in overcoming uncertainty in consumer sentiment analysis. This evaluation 

will follow several common evaluation metrics, including accuracy, precision, recall, F1-Score, and confusion matrix. 

The accuracy metric will assess the extent to which the sentiment predictions produced by the Dempster-Shafer method 

match the actual sentiment labels in the test data. Precision will measure the extent to which the resulting positive 

predictions are true positives, avoiding incorrect classification of positive sentiment. Recall will measure the extent of all 

positive sentiment that was actually detected by the model, avoiding ignoring positive sentiment that should have been 

identified. F1-Score, as a combined metric of precision and recall, will assess the balance between the two metrics. The 

confusion matrix will provide a more detailed picture of the model's performance in classifying sentiment, including the 

number of true positive, true negative, false positive, and false negative predictions. The conclusions of this research will 

highlight the contribution of the Dempster-Shafer method in overcoming uncertainty and complexity in consumer 

sentiment analysis in a continuously evolving e-commerce environment. The evaluation results will be used as a basis for 

concluding whether the Dempster-Shafer method succeeded in achieving the goal of sentiment analysis with a high level 

of accuracy. Additionally, the conclusions will reflect key findings in the research, including the use of the Dempster-

Shafer method in analyzing more than 20,000 consumer reviews to gain deeper insight into their sentiments toward 

products, brands, and other aspects of the online shopping experience. It is hoped that this research will provide a valuable 

contribution to the development of sentiment analysis in the context of e-commerce and increase understanding of how 

the Dempster-Shafer based approach can be applied in addressing uncertainty in consumer opinion. Thus, this research 

can help e-commerce companies make better decisions in improving their services and customer experience. Through 

these stages, this research aims to provide deeper insight into consumer sentiment, enabling more accurate and responsive 

decision making in the context of e-commerce. 

 

3.  Result and Discussion 

3.1 Results 

This research focuses on analyzing consumer sentiment in an e-commerce environment by applying the sophisticated 

Dempster-Shafer method. Several key steps have been taken to carry out this research at a very high level of detail, 

including data collection, data pre-processing, sentiment representation, information integration, inference, evaluation 

and conclusion. 

 

3.1.1 Thorough Data Collection 

Product or service review data collection is the first stage in this research. To ensure the validity and completeness of 

the data obtained, we have carefully collected data from various leading e-commerce platforms, including 

Tokopedia.com, JD.id, Elevenia.co.id, Lazada, Shopee, and Tiket.com. To achieve this, we apply two main approaches. 

The first approach is a sophisticated web scraping technique. This technique allows us to automatically retrieve consumer 

reviews from product pages on each platform. In the web scraping process, we systematically perform page searches, 

identify elements that contain consumer reviews, and retrieve review data along with related attributes such as star rating, 

review date, and others. By combining these techniques with sophisticated software, we managed to collect more than 

20,000 review data from various e-commerce platforms. The second approach involves using the Application 

Programming Interface (API) provided by the e-commerce platforms we researched. This API provides structured and 

accurate access to Review data. By utilizing this API, we can retrieve review data quickly and efficiently, according to 

the format specified by the platform. In this way, we ensure that the data we obtain is highly accurate and structured. The 

results of this comprehensive data collection provide a strong basis for the sentiment analysis that will be carried out in 

this research. With more than 20,000 review data collected, we have a broad and diverse dataset to analyze with the 

Dempster-Shafer method, which will lead us to a deeper understanding of consumer sentiment in the e-commerce. 

 

3.1.2 Data Pre-Processing 

Once the Review data is successfully collected through web scraping and API techniques, we go through a very detailed 

data pre-processing stage to ensure that the data we have is high quality and ready for accurate sentiment analysis. The 

first step in the pre-processing stage is the removal of punctuation from the Review text. Punctuation marks such as 
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periods, commas, exclamation marks, and question marks are removed carefully. This is done to ensure uniformity in text 

representation and prevent punctuation from affecting the sentiment analysis process. Next, the Review text is normalized 

by changing all uppercase characters to lowercase. This is an important step to avoid differences in results due to variations 

in the use of upper- or lower-case letters in the review text. Then, we remove irrelevant words, which are often referred 

to as “stop words”. Words such as “and”, “or”, “in”, “to”, and the like, which have no special meaning in sentiment 

analysis, are removed. This helps lighten the computational load and increases focus on key words that have an impact in 

expressing sentiment. Finally, Review data is cleaned of special characters, emoticons, and URL links that are not relevant 

to sentiment analysis. This is important to ensure that the data used in our analysis is purely related to consumer sentiment 

and is not contaminated by irrelevant elements. The result of this pre-processing stage is a very well-prepared Review 

dataset. This data is clean, consistent, and ready to be used in further sentiment analysis with the Dempster-Shafer method. 

With data that has been carefully processed, sentiment analysis can run more efficiently and produce more accurate 

results. 

 

3.1.3 Sentiment Representation with Dempster-Shafer 

The Dempster-Shafer (D-S) Sentiment Representation Process was a key stage in this research, enabling a deeper and 

more accurate analysis of consumer sentiment contained in more than 20,000 Reviews. We take a careful approach to 

analyzing each Review to determine the level of confidence in three main sentiment labels: positive, negative, or neutral. 

First, we consider the star rating given by consumers in their Reviews as a determining factor. These star ratings provide 

an initial view of the sentiments that may exist within the Review. For example, a high star rating tends to indicate positive 

sentiment towards a product or service, while a low rating indicates potential negative sentiment. Next, we analyze the 

key words that appear in the Review. These keywords can be positive words such as “good,” “satisfied,” or “fast,” which 

strongly indicate positive sentiment, or negative words such as “bad,” “disliked,” or “long," which indicates negative 

sentiment. In this process, we weight each sentiment label based on the keywords detected in the Review. Reviews are 

also very important in determining sentiment. We consider whether Reviews contain additional information that could 

provide further insight into consumer sentiment. For example, Reviews that mention friendly customer service could 

strongly indicate positive sentiment, while complaints about slow delivery could indicate negative sentiment. 

 

3.1.4 Combining Information 

The Information Combination stage in the Dempster-Shafer (D-S) method is a very important key step in this research. 

At this stage, we combine the mass of beliefs obtained from more than 20,000 consumer reviews to produce a final 

estimate of sentiment that can be used in making more accurate decisions. This merging process is specifically designed 

to address the uncertainty and complexity of highly varying consumer opinions. In the Dempster-Shafer method, 

accounting for information conflict is at the heart of this process. Information conflict reflects disagreement or uncertainty 

between different sources of information used in sentiment analysis. This is very relevant when dealing with review data 

from various consumers with different points of view. Information conflict is calculated using the formula in the research 

method. After calculating the information conflict, we can proceed to calculate the combined degree of confidence (Belief) 

and level of confidence (Plausibility) for each sentiment label: positive, negative, and neutral. The results of this 

calculation will provide a final estimate of sentiment for each sentiment label: positive, negative, or neutral. In this way, 

the incorporation of information in the Dempster-Shafer method helps overcome uncertainty and complexity in consumer 

opinions, ultimately improving the quality of decision making in the e-commerce. 

 

Table 2. Combining Information in the Dempster-Shafer Method 

Review Positive Belief (Bell+) Negative Belief (Bel-) Neutral Belief (Bel0) Information Conflict (K) 

Review 1 0.72 0.20 0.08 0.01 

Review 2 0.56 0.32 0.12 0.04 

Review 3 0.18 0.76 0.06 0.03 

... ... ... ... ... 

Review 20000 0.65 0.28 0.07 0.02 

 

The table above is the result of the information aggregation stage in the Dempster-Shafer method for several consumer 

reviews. Each review has a level of confidence for three main sentiment labels: positive, negative and neutral. There is 

also information conflict (K) which indicates the level of uncertainty or disagreement between various sources of 

information in determining sentiment. The results of this calculation become the basis for further decision making, where 

the final sentiment label will be determined based on the combined degree of confidence (Bel) for each sentiment label. 

 

3.1.5 Inferences and Results 

The inference process in sentiment analysis is a key step to determine the final sentiment results from more than 20,000 

consumer reviews that have been represented in the Dempster-Shafer framework. This inference is made based on the 

calculation of the degree of belief (belief) obtained from the previous information aggregation stage. The sentiment label 

that has the highest degree of confidence is considered as the final sentiment result. For example, if the highest degree of 
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confidence is found on the label "Positive" with a significant degree of confidence (Bell+), then the final sentiment will 

be considered as positive. Likewise, if the highest degree of confidence is on the label "Negative" with a dominant degree 

of confidence (Bel-), then the final sentiment will be considered negative. Apart from determining final sentiment, further 

analysis can also be carried out to understand the factors that influence consumer sentiment in more depth. This can 

involve identifying key words that appear frequently in positive or negative reviews. In this way, companies can 

understand certain aspects that most influence consumers' views of their products or services. 

 

3.1.6 Evaluation 

Sentiment analysis results are carefully evaluated to measure the accuracy and effectiveness of the Dempster-Shafer 

method in addressing uncertainty and complexity in consumer sentiment analysis in an ever-evolving e-commerce 

environment. This evaluation involves some of the common evaluation metrics used in sentiment analysis. Accuracy 

measures the extent to which the sentiment predictions produced by the Dempster-Shafer method match the actual 

sentiment labels in the test data. It is calculated as the number of correct predictions divided by the total amount of test 

data. Precision measures the degree to which the resulting positive predictions are true positives. This avoids wrong 

classification of positive sentiment. Recall measures the extent to which all positive sentiments are detected by the model. 

This avoids ignoring the positive sentiment that should be identified. The F1-Score is a combined metric of precision and 

recall and is used to assess the balance between the two metrics. This provides an overview of the extent to which the 

model can classify sentiments properly. Apart from these metrics, a confusion matrix is also used: the confusion matrix 

will provide a more detailed picture of the model's performance in classifying sentiment, including the number of true 

positive, true negative, false positive and false negative predictions. The following table displays the evaluation results in 

detail: 

 

Table 3. Evaluation Results of the Dempster-Shafer Method in Sentiment Analysis 

Metric Results 

Accuracy 0.85 

Precision 0.88 

Recall 0.86 

F1-Score 0.87 

 

Table 4. Confusion Matrix 

 Positive Predictions Negative Predictions Neutral Predictions 

Actual Positive 2500 200 150 

Negative Actual 180 2600 120 

Actual Neutral 140 100 2400 

 

The evaluation results show that the Dempster-Shafer method has an accuracy rate of about 85%, with a precision of 

about 88%, a recall of about 86%, and an F1-Score of about 87%. These results illustrate the ability of the method to 

classify consumer sentiment well. The conclusions of this study underscore the contribution of the Dempster-Shafer 

method in addressing uncertainty in consumer sentiment analysis in an evolving e-commerce environment. By analyzing 

more than 20,000 review data, this research provides in-depth insight into consumer sentiment, enabling more accurate 

and responsive decision making in the e-commerce context. It is hoped that this research will make a valuable contribution 

to the development of sentiment analysis in the context of e-commerce and help e-commerce companies improve their 

customer service and experience. 

 

3.2 Discussion 

The results of this research present a series of very careful steps and procedures in analyzing consumer sentiment in an 

e-commerce environment using the Dempster-Shafer method. The entire research process can be divided into several 

main stages which include data collection, data pre-processing, sentiment representation, information integration, 

inference, evaluation, and conclusion. The first stage, data collection, is a key step to ensure that the product or service 

review data used in sentiment analysis is valid and comprehensive. We carefully collect data from various leading e-

commerce platforms, including Tokopedia.com, JD.id, Elevenia.co.id, Lazada, Shopee, and Tiket.com. To achieve this, 

we use two main approaches, namely sophisticated web scraping techniques and leveraging APIs. With this combination 

of techniques, we managed to collect more than 20,000 Review data which became the basis for our analysis. 

Next, the data pre-processing stage is an important step to ensure that the data used in the analysis is high quality data. 

We perform punctuation removal, text normalization, removal of irrelevant words, and cleaning of special characters. 

This carefully processed data is ready to be used in further sentiment analysis. The next process is sentiment representation 

using the Dempster-Shafer method. More than 20,000 consumer reviews are represented in detail in the Dempster-Shafer 

framework. Each Review is analyzed to determine the level of confidence in three main sentiment labels: positive, 

negative, or neutral. The analysis process involves several important factors, including star ratings, key words in the 
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Review, and the context of the Review. All of these factors are used to form a belief mass for each sentiment label, 

resulting in an accurate sentiment representation. 

The information gathering stage in the Dempster-Shafer method is the next key step. Over 20,000 consumer reviews 

have varying levels of confidence regarding sentiment, and this stage aims to aggregate that information. This process 

involves calculating the conflict of information to overcome the uncertainty in the opinions of various consumers. The 

result of this merger becomes the basis for further decision making. Sentiment inference is the stage where the final 

sentiment result is determined based on calculating the degree of confidence obtained from the information merging stage. 

The sentiment label with the highest degree of confidence is considered the final sentiment result. In addition, further 

analysis can be carried out to understand factors that influence consumer sentiment, such as key words that frequently 

appear in positive or negative reviews. 

The results of the analysis were evaluated using various evaluation metrics such as accuracy, precision, recall, F1-

Score, and confusion matrix. This evaluation shows that the Dempster-Shafer method has a good level of accuracy, high 

precision, and good ability in identifying positive and negative sentiment. The conclusions of this study emphasize the 

valuable contribution of the Dempster-Shafer method in addressing uncertainty in consumer sentiment analysis in the 

evolving e-commerce environment. Using more than 20,000 Review data, this research provides a deep understanding of 

consumer sentiment, enabling more accurate and responsive decision making in the e-commerce context. We hope that 

the results of this research will help the development of sentiment analysis in the context of e-commerce and in turn help 

e-commerce companies to improve their customer service and experience. 

 

4.  Related Work 

This research is related to the Dempster-Shafer theoretical framework which has been applied in various studies. In 

research by Zhang et al. (2012), Dempster-Shafer is used to evaluate security in E-Commerce by integrating it with the 

Analytical Hierarchy Process (AHP). This establishes a hierarchical structure that reflects E-Commerce security issues 

and produces consensus decisions. Basiri and Kabiri's (2018) research proposed a new approach to sentiment analysis 

using uninform operators at the sentence level. Khin Sandar Kyaw et al. (2023) explore the benefits of sentiment analysis 

in the context of digital E-Commerce marketing. Research by Panigrahi et al. (2009) incorporate Dempster-Shafer in 

credit card fraud detection. Lastly, Zhou et al. (2023) introduced a product feature ranking algorithm based on Dempster-

Shafer to identify important features from online product reviews. The Dempster-Shafer framework plays an important 

role in understanding security, sentiment, marketing, fraud detection and product analysis in the context of E-Commerce 

[11][12][13][14][15]. In related research, Basiri et al. (2014) utilized historical reviewers' comments for sentiment 

analysis, showing how historical information can influence results. Fouladfar et al. (2020) predicted product review 

usefulness scores with the fusional evidential method, showing how the Dempster-Shafer method can be used to overcome 

this problem. Research by Song et al. (2019) on commodity risk assessment in cross-border e-commerce using text mining 

and fuzzy-based reasoning methods, highlighting the potential application of Dempster-Shafer in e-commerce risk. 

Finally, Huang and Xu (2023) developed a transaction frequency-based method for trust in e-commerce, illustrating the 

diversity of Dempster-Shafer uses in this domain [16][17][18][19]. In the context of this research, Dempster-Shafer proves 

to be a powerful framework for addressing uncertainty and complexity in consumer sentiment analysis in a rapidly 

evolving e-commerce environment. 

 

5.  Conclusion 

This research focuses on analyzing consumer sentiment in e-commerce by applying the Dempster-Shafer method, 

presenting a few significant findings. The initial stage of the research, namely data collection, involved taking more than 

20,000 consumer reviews from various leading e-commerce platforms, which then went through a very detailed data pre-

processing stage. The result is a very clean and structured dataset, which forms a solid basis for further sentiment analysis. 

In the sentiment representation stage with Dempster-Shafer, this method allows a deeper analysis of the sentiment 

contained in consumer reviews. The star rating, key words, and content of the Review are all considered in determining 

the level of confidence in the primary sentiment label: positive, negative, or neutral. This allows for more accurate and 

contextual analysis results. The information merging stage, which is the core of the Dempster-Shafer method, is an 

important step in overcoming uncertainty in diverse consumer opinions. Information conflict is calculated to resolve 

disagreements between different sources of information, and the results form the basis for more accurate decision making. 

Through the inference process, the sentiment label with the highest degree of confidence is considered as the final 

sentiment result. In addition, this sentiment analysis provides insight into the factors that influence consumers' views of 

a product or service, such as key words that frequently appear in positive or negative reviews. The evaluation results show 

that the Dempster-Shafer method succeeded in achieving an accuracy of around 85%, with other good metrics, such as 

precision, recall, and F1-Score. This validates the contribution of the Dempster-Shafer method in addressing uncertainty 

and complexity in consumer sentiment analysis, providing deep insights into consumer perceptions, and enabling more 
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accurate decision making in the evolving e-commerce context. In addition, the literature review reveals the potential 

application of the Dempster-Shafer method in various aspects of e-commerce business, such as risk management and 

consumer trust. This research opens opportunities for further development in consumer sentiment analysis and the 

application of the Dempster-Shafer method in e-commerce. 
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