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Saturated Short-Term Rental Market
● Plenty of options for consumers
● Quality of reviews are significant 
● Help customers’ decision making

Airbnb Has Revolutionized Travel 
● Airbnb found in 2008
● 30.18% of the reservation and 

online booking market

Source: 6sense (2024), Airbnb (2024), Precedence Research (2024)

Airbnb’s Performance
● Q4 2023 revenue of $2.2 Billion
● Increased 17% from Q4 2022
● Demand for traveling

Motivation



● Objective: Evaluate and classify Airbnb reviews based on quality and reliability

● Methodology: 
○ Dimensions analyzed in each review:

■ Key aspect
■ Decision-making advice
■ Expertise claim

○ Grading labels: A, B , C

● Value Proposition: Provides analysis of reviews to enhance decision-making for 
potential renters

Source: Chua Et Al. (2016)
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Our Synthetic Expert









● Data Set: Airbnb data for 250,000+ listings across 10 major cities 
○ From              
○ Cities: Paris, New York, Rome etc. 

● Method: 
○ Built a scraper for Airbnb comments using listing ids in the dataset
○ Link: www.airbnb.com/rooms/listing_id
○ Scraped first 5k Airbnb reviews 
○ Used Open AI’s API to label 4500 reviews
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Construct and Grading  
● We adapted a three-layered rubric developed by Chua Et Al. in 2015 
● Rubric:

○ Score on 3 metrics out of 5 and bucket the sum into A, B, or C
■ Key Aspects: How many specific aspects of the listing were mentioned?
■ Decision-Making Advice: 

● Was their review vague? 
● Or, did they offer explicit advice?

■ Expertise Claims: How knowledgeable/qualified was the reviewer of the 
property?
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Detailed Grading Rubric

Source: Chua Et Al. (2016)
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Classification Target Labels

Overall Score (X) Label Class Label Description

3 <= X <= 6 C Least Helpful Reviews

7 <= X <= 10 B Moderately Helpful Reviews

11 <= X <= 15 A Most Helpful Reviews

○ Why did we choose to bucket reviews in this fashion?
■ Class Representation
■ Intuitive Application for Consumers



Approach : Fine-Tuning
● Link to Our Airbnb Helpfulness Classifier (Hugging Face): 

https://huggingface.co/lihuicham/airbnb-reviews-helpfulness-classifier-roberta-base

  Data Labelling 
-  Train Set : 
4560 samples synthetically labelled by GPT-4 Turbo
- Test Set: 
500 samples manually labelled, majority vote 
applies

   Pre-Trained LLM Selection 
FacebookAI/roberta-base
● Transformer architecture
● Trained on English corpus
● Task : Sequence (text) classification 

   Prepare the Data for Fine-Tuning
● Oversampling on Training Set
● Preprocess with LabelEncoder()
● Tokenization 
● id2label {0: 'A', 1: 'B', 2: 'C'}

    Fine-Tuning & Evaluate
● Experiment (next slide) with different 

hyperparameters
● Evaluate model on loss, accuracy, f1, 

precision and recall

1 2
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● Final Hyperparameters : 

● Learnings : 
○ Increase learning rate to overcome model bias
○ Increase weight decay for regularization to combat overfitting
○ More epochs != better performance

● Results : 
○ Good overall precision 

and accuracy
○ Least overfitting 
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Experiments & Results



Interpretation : 
● Class A has the lowest recall since 

more As are misclassified as B 
● Class C has good precision since 

not many other classes are 
misclassified as C 

● Class B 👍

Recap of Knowledge 💡
Precision - predicted class A is actually class A 
Recall - find as many class A as possible 
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Link: lihuicham/airbnb-reviews-helpfulness-classifier-roberta-base

Review

Predicted Label

Try our model at 
Hugging Face ! 

Scoring rubrics for our model 
Key Aspects, Decision-Making Advice, 
Expertise Claims
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● Browser Extensions
○ Chrome extension
○ Safari extension
○ Firefox Add-on

● Embedded Inside Airbnb
○ No need for installation
○ Convenient to use
○ Easy to read and analyze
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Applications - Usage

Source: Chrome Web Store (2024), Airbnb (2024)



Synthetic 
Expert Data Approach Fine-Tuning Applications LimitationsExperiment 

& Results References

Business Applications

For Airbnb Customers: 
● Informed Decisions
● Time-Saving
● Customization

For Airbnb Platform: 
● Enhance Customer Experience
● Improve Search Functionality
● Quality Control
● Data-Driven Decision Making

For Airbnb Hosts: 
● Reputation Management
● Targeted Improvements
● Competitive Advantage

For Airbnb's Business Intelligence: 
● Market Insights
● Service Design
● Strategic Planning

1 2
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● First apply in Paris, then generalize
● ⬆Customer experience(CX)
● ⬆Customer satisfaction rate, ⬇customer churn rate
● ⬆Revenue 
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Business Applications

Source: McKinsey (2023)
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● Lack of Generalization

○ Only trained on Parisian reviews, may not generalize well outside of Paris

■ Retrained using more diverse geographic data if the user is interested in 
more generalized applications in regards to the classification of Airbnb 
reviews globally

● Information Loss

○ Some information may have been lost in translation
● High Computational Cost 

○ Paid for Colab Pro $9.99; ~45 mins for 4 epochs. 
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