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Data and Web Science GroupEntity Matching

– Goal: Find all records that refer to the same 
real-world entity.

– Difficult due to record heterogeneity
– different surface forms, units of measurement
– typos, missing values, wrong values, …
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– Challenge 1: Heterogenity of Records



Data and Web Science GroupMatchers can handle the heterogeneity
given enough training data
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Benchmark: WDC Products, 80% corner cases
Small: 5K examples, medium: 10K examples, large: 25K examples



Data and Web Science GroupChallenge: Unseen Entities

New entity that has not been seen during training
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Train Validation Test



Data and Web Science GroupMatchers to not generalize well 
to unseen entities
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Data and Web Science GroupMotivation of this work

– Generative LLMs have shown strong zero-shot performance 
on a wide range of tasks in natural language processing

– Potentials of generative LLMs for entity matching
1. require less task-specific training data
2. ability to match unseen entities
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Data and Web Science GroupContribution: Broad Experimental Study 
on Using LLMs for Entity Matching

– Test various prompting techniques
– Scenario 1: No training data
– Scenario 2: With training data

– Investigate prompt sensitivity
– Compare LLMs and PLMs
– Fine-tune LLMs for entity matching
– LLMs for explanations and automated error analysis
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Data and Web Science GroupEvaluated LLMs and Baselines

Large Language Models:
– GPT-mini (gpt-4o-mini-2024-07-18) – Hosted
– GPT-4 (gpt4-0613) – Hosted
– GPT-4o (gpt-4o-2024-08-06) – Hosted
– Llama2 (Llama-2-70B-chat-hf) – Open-source
– Llama3.1 (Meta-Llama-3.1-70B-Instruct) – Open-source
– Mixtral (Mixtral-8x7B-Instruct-v0.1) – Open-source

Baselines:
– RoBERTa: PLM fine-tuned for entity matching
– Ditto: PLM-based matching system using data augmentation
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Data and Web Science GroupBenchmarks
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Data and Web Science GroupScenario 1: Zero-Shot Prompting

We experiment with different prompt variations
– Domain-specific vs. general wording
– Simple vs. complex language
– Forcing the model to respond with Yes/No vs. allowing long answers
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Data and Web Science GroupScenario 1: Zero-Shot - Results

– Most models are highly sensitive to prompt formulation
– Prompt engineering still matters!
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Data and Web Science GroupComparison to PLM Baselines
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– Zero-shot LLMs outperform fine-tuned PLMs on 50% of the datasets



Data and Web Science GroupScenario 2: With Training Data  
Few-Shot Prompting

– Demonstration selection strategies:  Random, string similarity, handpicked
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Data and Web Science GroupScenario 2: With Training Data
Handwritten and Learned Rules
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Data and Web Science GroupResults with Training Data

– Usefulness of few-shot prompting depends on model
– Few-shot generally more helpful than rules
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Data and Web Science GroupFine-tuning LLMs for Entity Matching

– Fine-tuned GPT-mini reaches similar performance as zero-shot GPT-4
– Fine-tuned LLMs still generalize well to unseen data sets
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Data and Web Science GroupExplaining Matching Decisions

Prompt LLM to explain 
decision in a structured 
format, listing:
– relevant attributes
– attribute importance 
– similarity scores
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Data and Web Science GroupExample Explanation
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Product 1: ZEBRA 800033-801 BLACK RIBBON (1000 PRINTS) GBP 9.5
Product 2: Zebra Black Monochrome Ribbon 800011-101 - 1000 Prints GBP £12.99

ASSISTANT: 
attribute=brand; importance=0.20; values=ZEBRA, Zebra; similarity=1.00 

attribute=model; importance=-0.40; values=800033-801, 800011-101; similarity=0.00

attribute=color; importance=0.10; values=Black, Black; similarity=1.00

attribute=prints; importance=0.20; values=1000, 1000; similarity=1.00 

attribute=price; importance=0.10; values=GBP 9.5, GBP £12.99; similarity=0.00



Data and Web Science GroupAggregating Structured Explanations

– Possible to derive global insights into model behaviour
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Data and Web Science GroupAutomating Error Analysis using
Structured Explanations
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Data and Web Science GroupCreated Error Classes – DBLP-Scholar
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Data and Web Science GroupConclusion

1. Experiments have shown that LLMs require less/partly no  
domain-specific training data compared to PLMs

2. LLM have demonstrated the ability to match unseen entities

3. LLMs can explain matching decisions

4. LLMs can analyze matching errors
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Data and Web Science Group

Thank you for your attention!
Ready for your questions!
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