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Recommend where to go 
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how long to stay

Image from https://booking.ai/booking-com-wsdm-webtour-2021-data-challenge-d814e9c1dd96



Previous work 
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[RecSys Late-breaking Results 2019]



Our approach 
• Two data sets: Twitter trips & Booking.com 
• Four baselines: User mean/mode, [Dietz & Wörndl 

2019] 
• Two ML algorithms: Gradient Boosting & Scikit DT 
• Three embeddings: One-hot, Global, Personalized 
• Two metrics: RMSE & MAE 
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Data sets 
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[Goldenberg & Levin 2021] [Self collected]



Embeddings 
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Embeddings: Traveler Clustering 
• Identify different traveler types [Dietz et. al 2020] 
• Features: 

- # domestic / international trips 
- # unique domestic / international cities visited 
- mean duration of domestic / international trips 

• Determine clusters number: Silhouette width & SSE 
• Result: 6 clusters in both data sets
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Embeddings: Cities 
• Construct mobility graph 
• Use Node2Vec to 

determine city  
embeddings
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Embeddings: Travelers 
• Similar to city embeddings 
• Per user: average embedding of all the past cities 

the user has visited
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Embeddings 
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Results: Booking.com 
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Results: Twitter 
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Limitations 
• Need richer data sets 
• Accuracy with Deep/Neural learning? 
• Not a sequential solution! 
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Conclusions 
• Hard problem 
• Mobility enables substantial feature engineering 
• Recommending the user mode is not a huge 

mistake! 
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