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Introduction. Motivation 
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- The information flow is huge and diverse
- Aggregated information can be valuable for business and government
- Automation of data-deduplication can provide close to real-time stats

Deduplication example: 

USJ

Universal Studio JAPAN

Universal Studios Japan
(ユニバーサル・スタジオ・ジャパン)



Why Foursquare?
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- Foursquare has a map of over 105 million places of interest in 190 
countries. (Source: Techcrunch)

- Foursquare reaches ~1B check-ins per year. (Source: Financesonline)
- Collects information including texts, location, meta features, that 

allows to experiment with cross-domain models
- Open data within the competition

https://techcrunch.com/2020/04/06/foursquare-merges-with-factual/?guccounter=1&guce_referrer=aHR0cHM6Ly93d3cuZ29vZ2xlLmNvbS8&guce_referrer_sig=AQAAANsN3R7sZ-NGIFfDveC7eShBQm1Y1SO-L5itGE70b3q6kTVPBFYSm8NabppySFVTAl8g2kE4_5PLIZkanC9928xAGHohxg0NWnQPUwA-FFua2d0ZBv77Df1l-OvMecLxN_AZTzcbkVYIowSxgp3ZXyfEpjqxQJxGoAe7oE7Pgrf4
https://financesonline.com/foursquare-statistics/


Introduction. Problem formulation 

Location records de-duplication:
Given the set of location records find all existing duplicates and 
define groups of records that represent one specific physical entity
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Location records duplicates:
Two records, that include location, text descriptions and other 
features are duplicates if they represent one specific physical entity 



Research goals
● Analyze location records datasets. Define the specific data features and 

limitation, design a methodology for data preprocessing.

● Experiment with methods to search the duplicates within the DB

● Implement an end-to-end location data de-duplication system. 
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Related work
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Natural language processing
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Word-based approach Sentence-based approach

Why sentence-based approach:
- Allows caching of sentence embeddings
- Allows processing query and candidates 

separately -> use ANN models
- Usually lighter and faster on inference
- Usually lower accuracy



Spatial data and search
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BallTree index NMSLIB index

source: https://arxiv.org/abs/1603.09320



Data observation
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EDA. Data sample



EDA. Missing values
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EDA. Counts per country
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Distribution of points across the globe 



System architecture
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End-to-end system schema
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Model level one. Results
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*metrics are different for different countries. Full results can be found in the paper

Evaluation metric

Modelling details: 
- Location search: BallTree index
- Text semantic: fine-tuned 

SentenceTransformers model
- Category semantics: W2V based model
- Semantic search: NMSLIB index



Model level two. Results
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Evaluation metric
The results were evaluated by the mean 
Intersection over Union (IoU, aka the Jaccard 
index) of the ground-truth entry matches and 
the predicted entry matches. 

Modelling details: 
- Pair of records classification
- Feature engineering: ~45+ features
- Binary classifier per country: CatBoost
- Metric to evaluate end-to-end solution: IoU
- Apply specific post processing

*metrics are different for different countries. Full results can be found in the paper

IoU before post processing = 0.888, IoU after post processing = 0.905



Discussion. Further work

● Data specifics are important. Detailed EDA is needed prior to modeling

● Distributed computing should be investigated to tackle the problem of big data

● Multistage modeling leads to error accumulation -> alternatives should be tested
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Thank you for attention
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