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After participating in this session, the learner should be better able to:
• Learn a serverless architecture for designing web-based tools
• Learn the visual designs to support error analysis of information extraction results

Learning Objectives
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Outline
1. Background - Error analysis for information extraction

2. System Design - Architecture and Visualization

3. Demo
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Background - Information Extraction (IE)
Information extraction (IE) is the task of automatically extracting structured 
information from unstructured and/or semi-structured machine-readable 
documents and other electronically represented sources. 

In our cases, the IE task is mainly processed by the natural language 
processing (NLP) techniques: 

Named Entity 
Recognition 

(NER)

Relationship 
Extraction 

(RE)
Event 

Extraction
Sentiment 
Analysis

Topic Modeling Summarization
Knowledge 

Graph 
Construction
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Background - IE Errors

IE Results Gold Standard 
Corpus (GSC)

Comparison

Errors!?

Most of the IE results may be correct … 
but …
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• False Positives: IE systems can sometimes 
identify information that is not actually present in 
the GSC, leading to false positives.

• False Negatives: IE systems can also miss 
relevant information in the GSC, leading to false 
negatives.

Background - Error Types
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Background - Error Categories
• Linguistic errors. Synonymy, anaphora 

resolution errors, etc.

• Contextual errors. Negation, temporal, section, 
certainty, subject, exclusion, etc.

• Annotation errors. Missing annotation, 
incomplete annotation, inaccurate annotation, 
terminology, bias, etc.

• Definition errors. Ambiguity, inconsistency of 
definition, change of status, etc.

• Other.
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Background - Error Analysis

Evaluate the errors and analyze the causes of errors

Confusion matrix, categorize the errors by type and concepts  
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1. Due to the complexity of the error types, it’s hard to gain insights into errors
1. FP / FN
2. Linguistic, contextual, annotation, definition, others, etc.
3. Annotation concepts
4. Project related types

2. Manually labeling errors is time-consuming without assistance

Challenges in error analysis
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System Design - Visual Error Analysis
A web-based serverless visual error analysis tool 
that facilitates the exploration of IE errors

• Completely run in the user’s web browser
• All features are implemented within the browser
• A server is NOT required

Optional server support for advanced features:
• Error type classification based on ML
• Error token embedding and dimension reduction
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System Design - Visual Error Analysis
The advantages of “Serverless” architecture

1. No data is sent out:
• Run locally in user’s web browser
• Operate text files on locally

2. No “install”:
• No need to install any runtimes 

(e.g., Java, Python, Nginx, etc.)
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Demonstration - Sample Dataset
Vaccine Adverse Event Reporting 
System (VAERS) Dataset

The VAERS database contains 
information on unverified reports of 
adverse events (illnesses, health 
problems and/or symptoms) following 
immunization with US-licensed 
vaccines. 

Raw text files

https://vaers.hhs.gov/

5 text files

https://vaers.hhs.gov/
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Demonstration - Sample Dataset

Annotation 
Schema & 5 

Raw Text Files

Annotators

1

MedTagger

IE System

2

Researcher

3

4
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Live demo: https://ohnlp.github.io/MedTator/

Demonstration

A sample dataset: https://github.com/OHNLP/MedTator/tree/main/sample/ERROR_ANALYSIS_TASK

https://ohnlp.github.io/MedTator/
https://github.com/OHNLP/MedTator/tree/main/sample/ERROR_ANALYSIS_TASK
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• Use multiple coordinated charts to visualize the errors from different 
perspectives to gain insights into the errors

• Stacked bar charts
• Sankey diagram
• Scatter plot for texts

• Using a well-designed user interface to facilitate the manual labeling
• Reduce cognitive load
• Improve efficiency 

• A serverless architecture that removes the need for an always-on server
• Easy to deploy and distribute (by free static web servers)
• No data will be sent out

Takeaways
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Thank you!
Email: Liu.Hongfang@mayo.edu

He.Huan@mayo.edu


