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● Understand the key concept of review-based recommendations
● Introduce the tasks of recommendations using reviews
● Introduce the common approaches
● Address the limitations
● Identify future works
● Present artifact

Objectives
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● Recommender Systems are algorithms that suggests relevant items to 
users by inferring their information need. 

● The purpose of this process is to reduce information overload and help 
users in decision making process.

What is Recommender System?

 J. Lu; Decision Support Systems,2015
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Sources of Information

User demographic information     
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Item metadata
 

     User-Item Interaction



Taxonomy of Source of Item Feature Information
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User Consumer   Producer   User Advocate

Explicit Feedback          

ratings

reviews

tags

Item Metadata

Screenshots are taken from https://www.goodreads.com/
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Implicit Feedback

https://www.goodreads.com/


Categorization

Approaches based on data information

● Collaborative filtering
● Content-based
● Demographic
● Knowledge-based
● Utility-Based
● Hybrid

R. Sharma; International conference on computational intelligence & communication technology; 2017
N. Pereira, Int. J. Comput.Sci. Inf. Technol; (2016) 8

● Personalized
● Non-Personalized

● Top-K
● Prediction



Collaborative Filtering

User-User CF

mxn
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User-Item Interaction matrix

Item-Item CF



Content-based
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Common Issues

User Cold Start Item Cold Start
   (new user)     (new item)

Cold StartData sparsity
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Review-Based Recommender System

● Unstructured textual representation of user opinion  
● Rich source of information
● Captures user preference and emotion for items

Review

Recommendation
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Advantages of Using Reviews

● Enriching user profile
● Enriching item profile
● Alleviating rating sparsity problem

<..history, author,...>

<..,history,easy to read, 
written beautifully, 
revolution,...>

User Profile

Item Profile
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Tasks of Review-Based Recommender System

● Rating Prediction Task
○ Infer ratings from reviews
○ Predict user rating for unseen items

● Feature-based profile building
○ User profile building
○ Item profile building

● Determine Review Helpfulness
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Opinion Mining Techniques
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Feature Extraction 

● Keyword-Based Feature Extraction
○ Term Frequency-Inverse Document Frequency 
○ BM25

● Topic-Based Feature Extraction
○ Latent Dirichlet Allocation 
○ PLSI
○ Latent Semantic Analysis
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Aspect-Based Feature Extraction

Aspects Features

Characters Character, cast

script set

theme plot
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POS tagging

Basic Dependency

Vocabulary-based (VOC)

https://nlp.stanford.edu/

(movie, great, -, true)

Aspect Opinion tuples (noun, adjective, modifier, isAffirmative)

18Hernández-Rubio, User Model User-Adap Inter 29, (2019)

https://nlp.stanford.edu/


Frequency-Based: SABRE (sab)
● Nouns with highest frequency are considered as aspect
● Two nouns with common lemma are considered to be same
● Domain Dependant 

Double Propagation (dp)
● Analyze syntactic relationship (gov,rel,dep) between nouns and 

adjective iteratively
● Identify aspect and opinion words based on previous iteration
● Starts with a list of known aspect and opinion words

● Latent topic representation of items
Topic-model-based (lda)

19Hernández-Rubio, User Model User-Adap Inter 29, (2019)



https://wordnet.princeton.edu/

Sentiment Analysis

Determining polarity of extracted opinion words:

● Semantic Orientation CaLculator (SO-CAL)
● SentiWordNet : sentiment lexicon analyzer
● SenticNet
● WordNet Affect

Adjective/
Opinion 
word

Polarity/Sentiment 
Score

great Positive; +1

The movie was great in my 
opinion.

20
Hernández-Rubio, User Model User-Adap Inter 29, (2019)

https://wordnet.princeton.edu/


Recommendation

Item set

Re
vi

ew
s

Opinion 
Mining

Item-Feature vector Item Similarity Matrix

Recommendations
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Limitations

  Review Sparsity
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Fake Reviews Serendipity



Open Problem 1: Combination of Reviews with 
Other Information

Review
Side 

Information

Item Profile

● Alleviate Data Sparsity
● Mitigate Cold Start problems

Meta
data

Tags
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Open Problem 2: Bias in User Reviews

The images are from http://zalgocometh.blogspot.com/2011/04/like-omg-stereotypes-are-so.html, 
https://www.nytimes.com/subscription/info/book-review?mode=BookReviewHome 24

https://psmag.com/social-justice/gender-bias-in-book-reviews

http://zalgocometh.blogspot.com/2011/04/like-omg-stereotypes-are-so.html
https://www.nytimes.com/subscription/info/book-review?mode=BookReviewHome
https://psmag.com/social-justice/gender-bias-in-book-reviews


Open Problem 3: Feature Extraction from Reviews

Reviews in different language
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Not following Grammar I am



Summary

● Classification of Recommender System
● Taxonomy of Item Information Sources as Input Data in 

Recommendations
● Tasks of Review Based Recommender Systems
● Advantages of Using Reviews in Recommendations
● Opinion Mining Techniques
● Limitations of Reviews-Based Recommender Systems
● Future Direction

26



Artifact

● Implemented 
○ TF-IDF
○ LDA

● Recommendation algorithms used to compare
○ User-USER
○ Item-Item
○ BPR (implicit)
○ ALS
○ Popular

27https://lenskit.org/

https://lenskit.org/


Experimental Setup

Dataset
● Steam Review Dataset (user_id, user_url, reviews)

[{'funny': '',  'posted': 'Posted November 5, 2011.',  'last_edited': '', 'item_id': '1250', 'helpful': 'No 
ratings yet', 'recommend': True, 'review': 'Simple yet with great replayability. In my opinion 
does "zombie" hordes and team work better than left 4 dead plus has a global leveling 
system. Alot of down to earth "zombie" splattering fun for the whole family. Amazed this 
sort of FPS is so rare.'}

● User-item dataset (user_id, items_count, user_url, items)

https://cseweb.ucsd.edu/~jmcauley/datasets.html#steam_data 28

#user #item #reviews

25458 3682 55313

https://cseweb.ucsd.edu/~jmcauley/datasets.html#steam_data


Requirements
● python
● numpy
● pandas
● nltk
● scikit-learn
● scipy
● matplotlib
● lenskit

Experimental Setup

Metrics
● Recall
● Mean Reciprocal Rank
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Results

30



Results
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Discussions

● TF-IDF 
○ All extracted keywords were used as features
○ Exact pre-processed word matching

● LDA 
○ Topics are unknown
○ words were repeated within the topics
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What’s Next?

● Implementing more approaches
● Identifying bias in reviews
● Combining reviews with other information
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Questions?
Recommender Systems

● Input Source
● Classification
● Limitations

 Review-Based 
Recommendations

● Tasks
● Advantages
● Open 

Problems

Opinion Mining
● Approaches
● Limitations


