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Abstract. With the development of Internet technology, the recommendation system is 

becoming an essential part of major e-commerce platforms, social media platforms and other 

application fields. The main purpose of the recommendation algorithm is to provide users with 

personalized and accurate recommendations of goods, services and information. Traditional 

recommendation algorithms are mainly based on information such as users’ historical behavior 

to recommend similar items to users. However, only considering the historical behavior of 

users cannot fully reflect the individual needs of users because the emotions and interests of 

users are dynamic. Therefore, introducing user emotion is an important direction of a 

personalized recommendation system. Based on user emotional analysis,a recommendation 

algorithm aims to understand user preferences and interests by analyzing their emotional 

reactions. It utilizes emotional data to generate personalized recommendations, considering the 

sentimental factors that influence consumer purchasing decisions. By incorporating emotional 

intelligence into the recommendation process, this algorithm aims to improve the accuracy and 

effectiveness of product suggestions, ultimately enhancing user satisfaction. This paper will 

discuss the introduction of the user emotion recommendation algorithm and explore its 

implementation and application scenarios. 

Keywords: Recommendation Algorithm, User Emotion, Machine Learning, Deep Learning. 

1.  Introduction  

The recommendation is one of the main ways to solve the problem of Internet information overload[1], 

so many foreign experts and scholars have studied various recommendation algorithms. Collaboration 

Filtering is the most widely used personalized recommendation algorithm. Its core idea is to use the 

evaluation of a specific item by similar users of the target user to generate the evaluation prediction of 

this user[2-4]. The most significant advantage of a collaborative filtering algorithm is that it has no 

special requirements for recommended objects and can handle objects that are difficult to be expressed 

in structured text, such as movies and music[5]. However, the collaborative filtering algorithm has 

problems such as sparse score data and only considers the user’s score data, but ignores many 

characteristics of the project and the user itself, such as the type of the movie, the release time, and the 

gender and age of the user[6]. How to make full and reasonable use of these features, such as the type 

of film, release time, user gender, age, etc. How to make full and reasonable use of these features to 

obtain better recommendation results is the main problem solved by the content-based 

recommendation algorithm. The content-based recommendation algorithm obtains the description of 
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the user’s interest by analyzing the features of the items that the user has rated, and realizes the 

recommendation function by comparing the similarity between the description of the user’s interest 

and the content information of the items[7-9]. However, content-based recommendation algorithms are 

inevitably constrained by the technology of information acquisition[5]. For example, it is difficult to 

automatically extract content features such as graphics and videos. Sarwar introduced SVD (Singular 

Value Decomposition) into a collaborative filtering algorithm[10], and used SVD to decompose the 

user’s score of a project into a feature vector matrix of the user and the project, and then extracted 

some essential features by using the singular value of the score matrix based on the potential 

relationship between the user and the project. These characteristics are used to make recommendations. 

The proposed collaborative filtering algorithm based on SVD not only can not be restricted by 

information mining technology but also can solve the score sparsity in the collaborative filtering 

recommendation algorithm. However, with the advent of the Web 2.0 era, as an important feature of 

Web 2.0, social labels allow users to use open platforms to assign personalized labels to system 

resources and provide resource recommendations and sharing for users with the same interests[11]. The 

social labeling system mainly includes three elements: user, label and item, and all the above 

recommendation algorithms analyze the two-dimensional relationship between user and item, so the 

traditional recommendation algorithms cannot be directly applied to the social labeling system. To 

solve this problem, Symeonidis[12] first proposed to apply the tensor, which can fully represent 

high-dimensional data and maintain the eigenstructure information of high-dimensional spatial data, to 

the social label system and analyze and predict the label. 

The main contributions of this paper are as follows:  

1. Make recommendations based on user emotion and product emotion[13]  

Traditional recommendation algorithms are mainly based on users’ historical behaviors and 

interests, and seldom consider users’ emotional factors. The recommendation algorithm based on 

emotion analysis can combine user emotion and product emotion to recommend, and more accurately 

meet the needs and preferences of users.  

2. Consider the emotional evolution of the product  

User emotions change over time and with usage, a product may be loved by users for a period of 

time, but over time, users’ attitudes may change. The recommendation algorithm based on sentiment 

analysis can consider the emotional evolution process of products and update the recommendation 

results in time to ensure the accuracy and real-time performance of the recommendation results.  

3. Consider your users’ social emotions  

Users’ social connections also have a great impact on recommendation results, and users may be 

more willing to buy products used by their friends or idols. The recommendation algorithm based on 

sentiment analysis can consider the user’s social emotions and combine the user’s social network 

information to make recommendations.  

4. Incorporate multiple sentiment analysis techniques  

User sentiment analysis involves many fields, such as natural language processing, machine 

learning, deep learning, etc. Recommendation algorithms based on sentiment analysis can integrate a 

variety of sentiment analysis techniques to improve the accuracy and precision of recommendation 

algorithms. 

2.  Basic principles 

The basic principle of a recommendation algorithm based on sentiment analysis is to analyze the 

sentiment or emotions expressed in user feedback or reviews and then use that information to generate 

personalized recommendations. This algorithm typically involves natural language processing 

techniques such as sentiment analysis, text classification, and clustering[14]. By analyzing the language 

used in reviews or feedback, the algorithm can determine the sentiment of the user towards a particular 

product or service. This sentiment information can then be used to recommend products or services 

that match the user’s preferences or interests. Overall, the recommendation algorithm based on 
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sentiment analysis aims to provide more accurate personalized recommendations by considering users’ 

emotional responses[15]. 

The recommendation algorithm based on sentiment analysis is mainly based on the following 

principles:  

1. Emotion analysis: The algorithm analyzes and processes the user’s emotional state by collecting 

the user’s historical behavior data and emotional information, and turns the algorithm into an emotion 

vector to describe the user’s emotional needs.  

2. Item description: Emotion analysis is carried out on the description language of the item, and it 

is converted into an emotion vector for describing the emotional characteristics of the item.  

3. Similarity calculation: The similarity calculation method (such as cosine similarity) is used to 

calculate the similarity between the user emotion vector and the item emotion vector.  

4. Recommendation generation: According to the similarity calculation results, recommend items 

similar to the user’s emotional state[16]. The basic flow of the recommendation algorithm based on 

sentiment analysis is shown as figure 1: 

 

Figure 1. Flowchart of the recommendation algorithm based on sentiment analysis. 

3.  Application scenarios 

The advantage of the recommendation algorithm based on sentiment analysis is that it can better 

understand users’ emotional needs and improve the recommendation system’s personalised 

recommendation effect.   

However, the algorithm also has some challenges, such as the accuracy and reliability of sentiment 

analysis, and the difficulty of data collection and processing[17]. Therefore, it is necessary to consider 
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various factors comprehensively when applying the algorithm, and adjust and optimize it according to 

specific application scenarios.  

The recommendation algorithm based on sentiment analysis is mainly applied to the following 

scenarios:  

3.1.  E-commerce recommendation  

E-commerce platforms can use recommendation algorithms based on sentiment analysis to 

recommend products that meet users’ emotions and needs based on information such as users’ 

historical behaviors, social relationships, and emotional evaluations of products[18].  

3.2.  Social network recommendations  

Social networks can use recommendation algorithms based on emotion analysis to analyze the 

emotional tendency of content posted by users and recommend friends, communities, topics, etc., that 

match their emotions.  

3.3.  Entertainment recommendations  

Entertainment recommendations can use the recommendation algorithm based on emotion analysis to 

analyze users’ emotions and preferences, and recommend entertainment products such as movies and 

music that meet users’ emotions and interests.  

3.4.  Travel recommendations  

Travel recommendations can use the algorithm based on emotion analysis to analyze users’ emotions 

and preferences and recommend tourist routes and attractions that meet their emotions and travel 

needs.  

3.5.  Medical referral  

Medical recommendation can use the recommendation algorithm based on emotion analysis to analyze 

the emotions and conditions of patients and recommend medical services and drugs that algin with 

their emotions and conditions. 

In short, the recommendation algorithm based on sentiment analysis can be applied to various 

scenarios involving users’ emotions and needs, so as to provide users with services and products that 

are more in line with their emotions and needs. 

4.  Machine learning and deep learning methods used in sentiment analysis-based 

recommendation algorithms 

The article discusses a recommendation algorithm based on sentiment analysis. In this algorithm, both 

machine learning and deep learning methods are employed.  

Machine learning methods are used to train models on sentiment analysis tasks. These methods 

include traditional machine learning algorithms such as Support Vector Machines (SVM), Naive 

Bayes, and Random Forests[19]. These algorithms are applied to sentiment analysis by using labeled 

data to train the models to classify text as positive, negative, or neutral. The models learn from the 

labeled data and are able to predict the sentiment of new, unseen text.  

Deep learning methods are also utilized in the recommendation algorithm. Deep learning models, 

specifically Recurrent Neural Networks (RNN) and Convolutional Neural Networks (CNN), are 

trained on sentiment analysis tasks. RNN are particularly effective in capturing the sequential nature of 

text data, making them suitable for sentiment analysis[20]. CNN, on the other hand, excel in extracting 

local features from text, which can be helpful in sentiment analysis.  

To train the deep learning models, labeled data is used to create a sentiment analysis dataset. This 

dataset consists of text samples and their corresponding sentiment labels. The models are then trained 

on this dataset using techniques such as backpropagation and gradient descent[21]. The models learn to 
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associate certain patterns in the text with specific sentiments, enabling them to predict the sentiment of 

new, unseen text.  

In addition to sentiment analysis, the recommendation algorithm incorporates collaborative 

filtering techniques. Collaborative filtering is a method used to make recommendations based on the 

preferences and behaviors of similar users. This technique is combined with sentiment analysis to 

provide personalized recommendations that take into account both the sentiment of the text and the 

preferences of the user.  

Overall, the recommendation algorithm discussed in the article combines machine learning and 

deep learning methods to perform sentiment analysis and make personalized recommendations. 

Machine learning algorithms such as SVM, Naive Bayes, and Random Forests are used for sentiment 

analysis, while deep learning models such as RNNs and CNNs are employed for more advanced 

sentiment analysis tasks. Collaborative filtering techniques are then incorporated to provide 

personalized recommendations based on the sentiment analysis results. This combination of 

techniques allows for more accurate and relevant recommendations based on the sentiment expressed 

in text. 

5.  Research progress 

In the research of recommendation algorithms based on sentiment analysis, the main challenges are as 

follows:  

1. Accuracy and reliability of sentiment analysis: The accuracy and reliability of sentiment analysis 

are important to the effect of recommendation algorithms based on sentiment analysis.  

2. Difficulty in data collection and processing: The recommendation algorithm based on sentiment 

analysis needs to collect a large number of users’ historical behavioral data and emotional information, 

and process and analyze these data at the same time.  

3. Algorithm optimization and adjustment: Recommendation algorithms based on sentiment 

analysis need to be adjusted and optimized according to specific application scenarios to improve the 

recommendation effect.  

In order to overcome the above challenges, researchers have proposed a variety of recommendation 

algorithms based on sentiment analysis, such as sentiment analysis algorithms based on deep learning 

and sentiment analysis algorithms based on network analysis. These algorithms have achieved good 

recommendation results in different application scenarios. 

6.  Future trend 

The future of recommendation algorithms based on sentiment analysis is bright, with ongoing 

innovations and developments expected to provide users with better recommendations and overall user 

experience[22]. In this article, we will explore the trends and prospects of the future of recommendation 

algorithms based on sentiment analysis. 

6.1.  Integration of other data sources 

In the future, the integration of other data sources, such as social media, browsing history, and 

purchase history, is expected to become more prominent. By combining different data sources, 

algorithms can generate more comprehensive and accurate recommendations, taking into account a 

user’s preferences and interests across multiple domains[23]. For example, if someone has recently 

searched for and purchased hiking boots, a recommendation algorithm may suggest camping gear or 

outdoor equipment. 

6.2.  Use of deep learning models 

Deep learning has had promising results in sentiment analysis, leading to more accurate and 

personalized recommendations. Deep learning models can analyze vast amounts of data, and learn 

patterns and relationships that may not be apparent to traditional machine learning models[24]. With the 
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advancements in deep learning techniques, more sophisticated algorithms will be developed that can 

better capture the nuances of user sentiment and preferences. 

6.3.  Adoption of explainable AI techniques 

The use of explainable AI techniques is expected to become more prominent in the future. Explainable 

AI techniques provide users with more transparency and insights into how recommendations are 

generated, allowing users to better understand and trust the recommendations being provided. With the 

increasing concern about the transparency and accountability of AI systems, explainable AI techniques 

will become more crucial in gaining user trust and acceptance. 

6.4.  Ethical considerations 

The protection of user privacy and the prevention of the misuse of sensitive data will continue to be an 

important trend in the future of recommendation algorithms based on sentiment analysis. As 

recommendation algorithms become more sophisticated and capable of generating personalized 

recommendations, there is a risk that user privacy may be compromised. Therefore, it is crucial for 

developers to ensure that user data is protected and used in an ethical and responsible manner. 

6.5.  Challenges 

Despite the promising future of recommendation algorithm based on sentiment analysis, there are 

several challenges that need to be addressed. One of the challenges is the quality and availability of 

data. Recommendation algorithms rely heavily on data, and the quality of the data can significantly 

impact the accuracy of the recommendations[25]. Therefore, it is crucial to ensure that the data is of 

high quality and representative of the user base. 

Another challenge is the issue of bias in recommendation algorithms. Recommendation algorithms 

can perpetuate and even amplify pre-existing biases in the data. Therefore, it is essential to ensure that 

recommendation algorithms are designed to avoid bias and promote fairness. 

In conclusion, the future of recommendation algorithm based on sentiment analysis is promising, 

with ongoing innovations and developments expected to provide users with better recommendations 

and overall user experience. The integration of other data sources, the use of deep learning models, the 

adoption of explainable AI techniques, and ethical considerations will all contribute to more accurate 

and personalized recommendations. Further research and development in this field will continue to 

shape the future algorithms algorithms algorithms, and address the challenges and opportunities in this 

field. 

7.  Conclusion 

The recommendation algorithm based on sentiment analysis is a hot topic in the field of 

recommendation system research, which can better understand the user’s emotional needs and improve 

the personalized recommendation effect of the recommendation system. However, the algorithm also 

has some challenges, such as the accuracy and reliability of sentiment analysis, and the difficulty of 

data collection and processing[26]. Therefore, it is necessary to consider various factors 

comprehensively when applying the algorithm, and adjust and optimize it according to specific 

application scenarios.  

At the same time, the recommendation algorithms based on sentiment analysis is an algorithm that 

uses natural language processing, data mining and other technologies to recommend goods, services or 

content that meet users’ emotions and needs by combining users’ emotions and products’ emotions. It 

is mainly used in e-commerce, social networks, entertainment, tourism, medical and other fields.  

In recent years, with the continuous development of emotion computing and machine learning 

technology, recommendation algorithms based on emotion analysis have achieved good results in 

accuracy, real-time, personalized and other aspects. At the same time, researchers also put forward 

many innovative points, such as combining user social emotion, considering the evolution process of 

product emotion, and integrating multiple emotion analysis techniques.  
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In general, recommendation algorithms based on sentiment analysis have great potential to 

improving user satisfaction, promoting product sales, and enhancing user stickiness[27]. With the 

continuous development and improvement of related technologies, recommendation algorithms based 

on sentiment analysis will be widely used and promoted in more application scenarios. 
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