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Abstract 

Customers post online product reviews based on their own experience. They may share their 

thoughts and comments on items on online shopping websites. The sentiment analysis 

comprises of opinion or idea process and process of sorting high rating reviews according to 

how well the product satisfies. Opinion mining is a technique for extracting useful data from 

large amounts of texts in order to use those to enhance or expand a company's operations. 

According to consumer evaluations, many of the goods aren't as good as they seem. It's 

common that buyers submit their thoughts on a product but then forget to rate it. The prior data 

preprocessing is more efficient to extract the features by CNN approach. This proposed 

methodology breaks down each user's rating prediction model into two parts: one based on the 

review text and other based on the user rating matrix with the help of CNN feature engineering. 

The goal of this study is to classify all reviews into ratings by SVM model. This proposed 

classification model provides good accuracy to predict the online reviews efficiently. For 

reviews without ratings, a further prediction of feelings is generated using multiple classifiers. 

The benefits of this proposed model are honed using helpfulness ratings from a small number 

of evaluations such as accuracy, F1 score, sensitivity, and precision. According to studies using 

the standard benchmark dataset, the accuracy of customized recommendation services, user 

happiness, and corporate trust may all be enhanced by including review helpfulness 

information in the recommender system. 
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 Introduction 

Customers nowadays are increasingly reliant on internet reviews when determining 

whether to use e-commerce firms' services. These evaluations have a major impact on the 

success or failure of any product. Because of this, studies are often skewed in favour of good 

or bad outcomes. Fake reviews, opinion spamming, or unrealistic reviews may also be referred 

to as "used" or "misleading reviews". In today's digital age, organisations and consumers face 

the issue of false online reviews. It is difficult to distinguish between true evaluations and those 

that aren't [1-5]. There have been efforts to model and forecast how beneficial online reviews 

are, on the search engine results pages. Predicting how useful the research will be, can be done 

automatically by counting the number of people who vote "helpful". For automated helpfulness 

prediction, NLP and text mining researchers in the field of review helpfulness have mostly 

concentrated on finding textual content aspects of useful reviews. Alternatively, academics 

attempt to get a better understanding of how humans evaluate helpfulness and the elements that 

impact that judgement process.  

More than a decade ago, since its beginning, modelling and predicting how useful 

reviews are, has been more popular. Customer reviews (e.g., for hotels, restaurants, goods, and 

movies) have become more important in today's marketplace. A review helpfulness prediction 

algorithm might save users a significant amount of time by enabling them to concentrate on 

the most helpful reviews available on the internet. Because of this, a product suggestion system 

might be as beneficial as a successful review helpfulness prediction system [6-9].  Many people 

depend on internet reviews to make purchasing choices. Many reviews for a single product 

have made impossible for buyers to read all the reviews and judge the product's quality. 

Moreover, the quality and usefulness of each review might vary widely. Consumers have a 

difficult time sifting through many ideas and their serrated nature to determine which 

evaluations are worth reading. Public opinion has a significant impact on businesses' capacity 

to sell their goods, discover new possibilities, and anticipate sales. It is feasible to project 

opinions and evaluate a significant quantity of data using sentiment analysis algorithms, which 

benefits both consumers and businesses [10-15]. 

 Organization of the Research 

This research article comprises of several sections, described as follows: Section 3 

provides past research work and research gaps; Section 4 provides the proposed methodology 

for online review prediction with a high accuracy level. Section 5 delivers the dataset classified 
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by the proposed method and its description. Finally, the research work is concluded with 

possible future challenges of online review predictions. 

 Preliminaries 

Wang et al. noted that even though reviews' content is an absolute measure of sentiment 

propensity, they found that this could not account for the complete review's score. Even if an 

item gets a good rating, a critical reviewer may employ cryptic language to describe it. There 

are extra standards that must be met for different items. It isn't enough to just analyze the review 

content [16]. The combination type reviewer technique was suggested by Li et al that reviewer 

and item information should be included in the body of the review. For the regression model 

to learn its parameters and forecast the review rating, they employ tensor factorization methods 

to consider the reviewers' personal attributes while mining review material. Only the reviewer's 

and item's impact on review content are considered in this technique, which utilizes review 

content to predict review rating [17]. 

According to Xing et al. research based on Amazon product, evaluations might reveal 

negation expressions [18]. Therefore, the data acquired between February and April 2014 was 

classified at the sentence and review levels. Recommendations were made by Aashutosh Bhatt 

and his colleagues using product feature sentiment analysis taken from Amazon evaluations of 

the iPhone 5. Data from the POS approach was provided in graphs at every sentence level [19]. 

Online product reviews were mined by Ahmad Kamal [20] with the use of supervised 

and rule-based approaches. Bhumika [21] and colleagues examined several machine learning 

models and evaluated the performance of the models using Twitter data. 

 Proposed Hybrid Classification Approach 

4.1 Construction of CNN framework with Data pre-processing 

The preprocessing of this proposed algorithm comprises of data cleaning and 

vectorization to create the user profile through recommendation discriminators for constructing 

CNN model. The review's usefulness is classified in the first step. Generally, the helpfulness 

reviews are categorized as positive and negative through SVM classifier.   Besides, it makes 

use of a "hybrid model," a mix of SVM and CNN. In the second stage, a user profile is created 

that includes interactions between the user and the item that are directly related to the user's 

helpful reviews. It was necessary to predict users' preferences based on their interactions during 
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the final stage using the most widely used categorization methods [22 – 26]. Each step of the 

process is described below. 

4.2 Textual Feature Extraction (TFE) 

The CNN-based hybrid models are constructed in the initial phase to categorize review 

helpfulness information. Figure 1 depicts the CNN-based hybrid model's overall architecture. 

Natural Language Processing (NLP) experiments have shown that a suggested hybrid model 

has outstanding classification performance for classifying review helpfulness. For prediction, 

CNN may lower the input characteristics, and the features are extracted for the better prediction 

by strongly correlating each word through the final classification model across all given inputs. 

Each review's helpfulness information is categorized when a review-level semantic 

representation is generated. This proposed research builds a hybrid CNN and SVM approach 

that is used to minimize the predicted error from the correlated output for the given input and 

propagate the score. It is then used to forecast the useful comments of immediate reviews in a 

user-friendly manner [26]. Three layers make up the CNN hybrid model. The helpfulness data 

is used to create word embedding. It is clear from the reviewer's writing that the product has 

been extensively reviewed by an honest user. One-hot encoding is often used in current text-

mining frameworks to encode each word as a vector [27]. 

4.3 Feature Mapping 

Long-distance word dependencies may be encoded using the feature mapping approach 

[28, 29]. There have been a number of hybrid CNNs that integrate SVM approach models 

because of their benefits. As a regression model, it predicts numerical values, and as a 

classification model, it is utilized for numerous categorization issues. As described in this 

proposed approach, the convolution filters for convolution operation between the kernels and 

max-pooling layers are employed to lower the dimension of the space in order to extract the 

emotional analysis of the input provided text from the review of the input text [30, 31]. 

4.3.1 User Item Interaction (UII) 

This proposed hybrid approach focuses to eliminate the over fitting and data sparsity 

issues. Moreover, this huge matrix dimensions are reduced by max pooling layers to turn the 

vector values that are zero. The proposed research work uses a word embedding layer to handle 

the review comments of the word by converting to another vector type.  A multi-channel 
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convolutional layer is used in the second layer. Several sized filters are used to extract the bad 

words through vectorization from the online review text [32 - 34].  Generally, the convolution 

process is done by CNN in the filter operation by sliding window technique.  

 

Figure 1. Proposed framework for online reviews prediction 

4.3.2 Third layer construction  

Another layer of attention is used to forecast the characteristics mapped by numerous 

vectors in the third layer of the network. The suggested model's time step is represented by a 

vector in the convolution layer output. In a neural network, there are two parts: forward and 

backward networks. Review semantics are captured by the forward network, which runs left to 

right, while sequence features are captured by the back network, which runs right to left. The 

classification findings of the helpfulness information are posted in the authorized buyer or 

seller profiles by positive or negative comments. Finally, it is used to categorize and review 

the usefulness of information in this proposed hybrid CNN-based model. 
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4.4 SVM classifier 

A common benefit of using CNN and SVM together is that they are successful in high-

dimensional areas, which leads to excellent outcomes. Furthermore, during the decision 

function, a subset of training points known as support vectors are employed to refine the choice 

further. Finally, the kernel function is supplied for use in various versatile applications. 

It is possible to use Support Vector Classification (SVC) to address regression issues 

utilizing this approach. Support Vector Regression is the name given to this technique. To 

develop a SVC model, the cost function does not care about the training points beyond the 

model's margin of error, as mentioned above. Support Vector Regression produces a model 

that relies only on a small part of the training data, since the cost function excludes samples 

whose prediction is near the goal. 

 Results and Discussion 

This proposed hybrid model is tested with two datasets that included user reviews and 

rating information. Besides, this proposed recommendation framework's performance is 

evaluated using a dataset that includes 0.6Million evaluations of moderate goods from huge 

number of consumers gathered between January 2012 to July 2020. This section summarises 

the descriptive statistics for the two datasets. Figure 2 shows the prediction during training and 

testing statistical population from the dataset where the x axis is number of epochs and y axis 

shows accuracy and loss values by this proposed hybrid model.  

  

Figure 2. Performance of Training and Testing 
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It uses DS1 and the metrics of performance for the proposed model. Besides, it helps to 

identify the accurate model's classification performance. Then, DS2 dataset is analyzed and 

experimented and use Mean Absolute Error (MAE) and Root Mean Square Error (RMSE) 

measurements to find the efficient prediction model. The proposed framework should train on 

at least 80% of each dataset. Furthermore, the performance should be assessed using the 

remaining 20% of each dataset. 

Table 1. Computed performance metrics 

 

The table clearly shows that the percentages of variation in the errors are very less by 

using the proposed CNN and SVM approach. This training dataset includes only assessments 

that received at least 10 helpful or unhelpful votes in DS1. The usefulness score is computed 

by dividing the received number of rating votes by the number of useful rating votes. When 

the helpfulness score is evaluated, the obtained graph displays its dispersion. To acquire the 

most accurate results, it is preferable to use only constructive evaluations (q1 > 0.9) (MAE) 

and (q2 < 0.2) (overall predicted error) as the training and testing dataset. Here the q1 is 

maximum MAE point and q2 is minimum predicted error value that are noted. The table values 

are plotted in figure 3 & 4. 

For evaluating the suggested hybrid model's classification performance, the study 

determined ideal word count and review duration. Figure 4 depicts the accuracy and precision 

of the categorization performance after five trials. CNN and SVM are used in a hybrid model 

that outperforms existing baseline models by 94.58 percent accuracy and has a precision of 

95.42 percent. The other deep learning models outperform CNN, despite the fact that the CNN 

single model has a good classification impact. It is clear that the suggested hybrid model 

Deep Learning 

Model 
Accuracy MAE RMSE Precision 

Overall 

Predicted 

Error 

CNN model 83.12% 0.88 ± 8.2% 0.92 ± 2% 88.14% 0.345 

Pre trained 

SVM 
82.89% 0.79 ± 7% 0.82 ± 5% 89.99% 0.295 

Fusion of CNN 

and SVM 

approach 

94.58% 0.58 ± 3% 0.748 ± 1% 95.42% 0.112 
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outperforms the existing single classifier methods such as the pre trained CNN and Support 

Vector Machine (SVM).  

 

Figure 3. Error measurements for the proposed model 

 

Figure 4. Performance chart of the proposed model 

Combining the techniques for the improvement of overall classification performance 

by this proposed work is ultimate and is proved by the processing of CNN feature mapping and 

classification by SVM approach, for the word vectors prediction. This proposed workflow 

mechanism proves that learning crucial traits in online review prediction through varying the 

weights assigned to them, identifies the difference between the various single-type classifier 

models, tabulated in Table 1. 
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 Conclusion 

A combination of CNN and SVM is proposed as a framework for filtering useful 

reviews and incorporating them into the customized recommendation service. The suggested 

work is based on a hybrid model that have shown great classification performance in research 

on natural language processing approaches to filter helpful reviews in order to meet the goal of 

the proposed work. The detection and removal of bogus reviews using machine learning 

algorithms is an important and noteworthy feature. Fake reviews are identified and eliminated 

using this module so that new users or visitors are not deceived, making it a more trustworthy 

and feasible app for the users. It would be better if the item characteristics, purchasing history, 

and other information were considered when making recommendations. As future research, the 

dates of the written review need to be considered since this might lead to a sequential bias 

issue. In the future, deep neural network approaches may be applied to further model the users' 

personality and sentiment expressions. 

References 

[1] Manoharan, J. Samuel. "A Novel User Layer Cloud Security Model based on Chaotic 

Arnold Transformation using Fingerprint Biometric Traits." Journal of Innovative Image 

Processing (JIIP) 3, no. 01 (2021): 36-51.  

[2] Park, D.H.; Kim, H.K.; Choi, I.Y.; Kim, J.K. A literature review and classification of 

recommender systems research. Expert Syst. Appl. 2012, 39, 10059–10072. 

[3] Vivekanandam, B. "Design an Adaptive Hybrid Approach for Genetic Algorithm to 

Detect Effective Malware Detection in Android Division." Journal of Ubiquitous 

Computing and Communication Technologies 3, no. 2 (2021): 135-149. 

[4] Yang, L.; Li, Y.; Wang, J.; Sherratt, R.S. Sentiment analysis for E-commerce product 

reviews in Chinese based on sentiment lexicon and deep learning. IEEE Access 2020, 8, 

23522–23530. 

[5] Hamdan, Yasir Babiker. "Construction of Statistical SVM based Recognition Model for 

Handwritten Character Recognition." Journal of Information Technology 3, no. 02 

(2021): 92-107. 

[6] Choi, K.; Yoo, D.; Kim, G.; Suh, Y. A hybrid online-product recommendation system: 

Combining implicit rating-based collaborative filtering and sequential pattern analysis. 

Electr. Commer. Res. Appl. 2012, 11, 309–317. 



EFFECTIVE PREDICTION OF ONLINE REVIEWS FOR IMPROVEMENT OF CUSTOMER RECOMMENDATION SERVICES BY HYBRID 

CLASSIFICATION APPROACH 

 

ISSN: 2582-2640  292 

[7] Tripathi, Milan. "Sentiment Analysis of Nepali COVID19 Tweets Using NB, SVM AND 

LSTM." Journal of Artificial Intelligence 3, no. 03 (2021): 151-168. 

[8] Kim, H.K.; Ryu, Y.U.; Cho, Y.; Kim, J.K. Customer-driven content recommendation 

over a network of customers. IEEE Trans. Syst. Man Cybern.-Part A Syst. Hum. 2011, 

42, 48–56. 

[9] Chen, Joy Iong Zong, and P. Hengjinda. "Early Prediction of Coronary Artery Disease 

(CAD) by Machine Learning Method-A Comparative Study." Journal of Artificial 

Intelligence 3, no. 01 (2021): 17-33. 

[10] Kim, J.; Choi, I.; Li, Q. Customer satisfaction of recommender system: Examining 

accuracy and diversity in several types of recommendation approaches. Sustainability 

2021, 13, 6165.  

[11] Sathesh, A., and Edriss Eisa Babikir Adam. "Hybrid Parallel Image Processing 

Algorithm for Binary Images with Image Thinning Technique." Journal of Artificial 

Intelligence 3, no. 03 (2021): 243-258. 

[12] Srikumar Krishnamoorthy. 2015. Linguistic features for review helpfulness prediction. 

Expert Systems with Applications, 42(7):3751–3759. 

[13] Karthigaikumar, P. "Industrial Quality Prediction System through Data Mining 

Algorithm." Journal of Electronics and Informatics 3, no. 2 (2021): 126-137. 

[14] Yinfei Yang, Cen Chen, and Forrest Sheng Bao. 2016. Aspect-based helpfulness 

prediction for online product reviews. In Proceedings of the 28th IEEE International 

Conference on Tools with Artificial Intelligence, pages 836–843. 

[15] Shakya, Subarna, and S. Smys. "Big Data Analytics for Improved Risk Management and 

Customer Segregation in Banking Applications." Journal of ISMAC 3, no. 03 (2021): 

235-249. 

[16] H. Wang, Y. Lu, and C. Zhai, “Latent aspect rating analysis on review text data: a rating 

regression approach,” in Proceedings of the 16th ACMSIGKDD International 

Conference on Knowledge Discovery and Data Mining (KDD ’10), pp. 783–792, ACM, 

Washington, DC, USA, July 2010. 

[17] F. Li,N. Liu,H. Jin,K. Zhao, Q. Yang, and X. Zhu, “Incorporating reviewer and product 

information for review rating prediction,” in Proceedings of the 22nd International Joint 

Conference on Artificial Intelligence (IJCAI ’11), vol. 3, pp. 1820–1825, AAAI Press, 

Barcelona, Spain, July 2011. 

[18] Xing Fang, Justin Zhan, “Sentiment analysis using product review data, Journal of Big 

Data” 2015 https://doi.org/10.1186/s40537-015-0015-2. 

https://doi.org/10.1186/s40537-015-0015-2


M. Duraipandian, R. Vinothkanna 

Journal of Soft Computing Paradigm, December 2021, Volume 3, Issue 4  293 

[19] Aashutosh Bhatt, Ankit Patel, Harsh Chheda, Kiran Gawande, “Amazon Review 

Classification and Sentiment Analysis “,IJCSIT, Vol. 6 (6) , 2015, 5107-5110.  

[20] Ahmad Kamal , “Subjectivity Classification using Machine Learning Techniques for 

Mining Feature - Opinion Pairs from Web Opinion Sources”, International Journal of 

Computer Science Issues (IJCSI), Volume 10 Issue 5, 2013, pp 191-200.  

[21] Bhumika Gupta , Monika Negi, Kanika Vishwakarma, Goldi Rawat, Priyanka Badhani , 

“Study of Twitter Sentiment Analysis using Machine Learning Algorithms on Python”, 

International Journal of Computer Applications (0975 – 8887) Volume 165 – No.9, May 

2017.  

[22] Wu, F.; Huang, Y. Personalized Microblog Sentiment Classification via Multi-Task 

Learning. In Proceedings of the Thirtieth AAAI Conference on Artificial Intelligence 

(AAAI-16), Phoenix, AZ, USA, 12–17 February 2016; pp. 3059–3065.  

[23] Kottursamy, Kottilingam. "A review on finding efficient approach to detect customer 

emotion analysis using deep learning analysis." Journal of Trends in Computer Science 

and Smart Technology 3, no. 2 (2021): 95-113. 

[24] Wang, H.; Lu, Y.; Zhai, C. Latent aspect rating analysis on review text data: A rating 

regression approach. In Proceedings of the 16th ACM SIGKDD International Conference 

on Knowledge Discovery and Data Mining,Washington, DC, USA, 24–28 July 2010; pp. 

783–792. 

[25] Sungheetha, Akey, and Rajesh Sharma. "Transcapsule model for sentiment 

classification." Journal of Artificial Intelligence 2, no. 03 (2020): 163-169. 

[26] Zheng, L.; Noroozi, V.; Yu, P.S. Joint deep modeling of users and items using reviews 

for recommendation. In Proceedings of the Tenth ACM International Conference onWeb 

Search and Data Mining, Cambridge, UK, 6–10 February 2017; pp. 425–434. 

[27] Vijayakumar, T., Mr R. Vinothkanna, and M. Duraipandian. "Fusion based Feature 

Extraction Analysis of ECG Signal Interpretation–A Systematic Approach." Journal of 

Artificial Intelligence 3, no. 01 (2021): 1-16. 

[28] Kim, H.K.; Kim, J.K.; Ryu, Y.U. Personalized recommendation over a customer network 

for ubiquitous shopping. IEEE Trans. Serv. Comput. 2009, 2, 140–151. 

[29] Pandian, A. Pasumpon. "Review on Image Recoloring Methods for Efficient Naturalness 

by Coloring Data Modeling Methods for Low Visual Deficiency." Journal of Artificial 

Intelligence 3, no. 03 (2021): 169-183. 



EFFECTIVE PREDICTION OF ONLINE REVIEWS FOR IMPROVEMENT OF CUSTOMER RECOMMENDATION SERVICES BY HYBRID 

CLASSIFICATION APPROACH 

 

ISSN: 2582-2640  294 

[30] Kumar, E. Rajesh, A. Aravind, E. Jotheeswar Raghava, and K. Abhinay. "Decision 

Making Among Online Product in E-Commerce Websites." In Inventive Computation 

and Information Technologies, pp. 529-536. Springer, Singapore, 2021. 

[31] Labti, Oumayma, and Ezzohra Belkadi. "Factors Affecting the Online Travel Purchasing 

Decision: An Integration of Fuzzy Logic Theory." In Proceedings of International 

Conference on Sustainable Expert Systems: ICSES 2020, vol. 176, p. 77. Springer 

Nature, 2021. 

[32] Chandrasekaran, Ganesh, and D. Jude Hemanth. "An Intelligent Framework for Online 

Product Recommendation Using Collaborative Filtering." In Proceedings of 

International Conference on Sustainable Expert Systems: ICSES 2020, vol. 176, p. 249. 

Springer Nature, 2021. 

[33] Vidanagama, Dushyanthi Udeshika, Thushari Silva, and Asoka Karunananda. "Content 

Related Feature Analysis for Fake Online Consumer Review Detection." In Computer 

Networks, Big Data and IoT, pp. 443-457. Springer, Singapore, 2021. 

[34] Krishnaveni, N., and V. Radha. "Performance Evaluation of Clustering-Based 

Classification Algorithms for Detection of Online Spam Reviews." In Data Intelligence 

and Cognitive Informatics, pp. 255-266. Springer, Singapore, 2021. 

Author's biography 

M. Duraipandian is presently working as a professor in the Department of CSE, at Nehru 

Institute of Technology, Coimbatore, India. His interested area of research includes Artificial 

Intelligence, Data Management and Data Mining, Computer Architecture, Computer 

Networks, Robotics, Pattern Recognition, Computer Vision, Software Systems, Distributed 

Computing, quantum computers, Computer Graphics. 

R. Vinothkanna is presently working as a professor in the Department of ECE, at 

Vivekanandha College of Technology for Women, Namakkal, India. His major areas of 

research are Imaging Technology, Pattern Recognition, Biomedical Imaging, Biometrics, 

Health care Applications, and Capsule Networks. 


