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Quality



Criteria
Efficiency (easy to measure)

- Citation Linking Time: Measure the time required to link a single citation
- First evaluation results, improvements, second evaluation results

Quality (harder to measure)

- Prevalence of identifiers
- Prevalence of important fields per resource type
- LOC-DB automatically generates statistics that support the quality 

assessment
- … (a topic for the afternoon sessions)
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Lauscher et al.: Linked Open Citation Database: Enabling Libraries to Contribute to an 
Open and Interconnected Citation Graph, JCDL 2018
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Criterion Minimum Maximum Median

Citation Linking (s)

Internal Suggestion Retrieval (s)

External Suggestion Retrieval (s)

# Searches per Reference
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Criterion Minimum Maximum Median

Citation Linking (s) 9.93 557.20 89.45

Internal Suggestion Retrieval (s) 0.02 0.5 0.06

External Suggestion Retrieval (s) 0.50 95.65 0.89

# Searches per Reference 1 36 2
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Estimation about the number of full-time employees needed to process all literature of social 
sciences bought in 2011 by Mannheim University Library, depending on the time t in seconds to 
resolve a reference.

23

t 1 5 10 20 30 60 120

# employees 0.1 0.5 1 2 3 5.9 11.9

How much would it cost if libraries                        
catalogued everything and curated                                  
the citation graph?

Evaluation in January 2018



Estimation about the number of full-time employees needed to process all literature of social 
sciences bought in 2011 by Mannheim University Library, depending on the time t in seconds to 
resolve a reference.

24

t 1 5 10 20 30 60 120

# employees 0.1 0.5 1 2 3 5.9 11.9

How much would it cost if libraries                        
catalogued everything and curated                                  
the citation graph?

Evaluation in January 2018

😏



Improvements
- Improved automatic reference extractor: improved readability, less need 

for manually creating bibliographic entries, better suggestions
- Support for multi-page scans: Less overhead while ingesting data, 

increased readability
- Resizable bounding boxes: to improve layout detection step
- Precalculated suggestions: faster suggestions
- Add filtering capabilities: find the correct suggestions faster
- Support for container resources: shared metadata, less overhead
- Identifier handling: migration between resources, author identifiers
- More external sources: more suggestions (more in the afternoon sessions)
- Various UI improvements (more in the afternoon sessions)



Support for Multi-Page Scans
- Multi-page scans are automatically split by the reference extractor
- Users can conveniently advance through the pages in the front-end



Resizable Bounding Boxes
- Bounding boxes can be inserted, 

deleted, or adjusted
- New boxes are saved and the 

suggestions will be updated.
- Manually adjusted bounding box 

data can be used as training data 
for layout detection algorithms



Precalculated Suggestions
As soon as data is ingested into the system:

1. Reference extractor yields structured meta-data
2. Structured metadata is used to query external sources
3. Pre-calculated are stored and supplied to the user when needed

Data Ingestion

Reference Extractor Precalculate Suggestions

Reference Linking

 

Background:



Filtering Suggestions
- Generate many precalculated suggestions (30)
- Filter them dynamically after retrieval
- Reduce the need for imposing new queries (expensive)



Improved Automatic Reference Extractor
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Criterion Minimum Maximum Median

Citation Linking (s) 3.777 535.33 12.55

Internal Suggestion Retrieval (s) 0.14 34.77 0.34

External Suggestion Retrieval (s) 0.08 0.59 0.33

# Extra Searches per Reference 0 4 0
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Estimation about the number of full-time employees needed to process all literature of social 
sciences bought in 2011 by Mannheim University Library, depending on the time t in seconds to 
resolve a reference.
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t 1 5 10 20 30 60 120

# employees 0.1 0.5 1 2 3 5.9 11.9

How much would it cost if libraries                        
catalogued everything and curated                                  
the citation graph?

Today Evaluation in January 2018



Preliminary results from January suggested general feasibility of the approach
Continuous improvement on the infrastructure and processes led to further 
efficiency improvements (and this can be even further improved)!
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the citation graph?



Preliminary results from January suggested general feasibility of the approach
Continuous improvement on the infrastructure and processes led to further 
efficiency improvements (and this can be even further improved)!
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How much would it cost if libraries                        
catalogued everything and curated                                  
the citation graph?

Thank you!


