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Use Cases

Most often: Large, comprehensive literature searches, including systematic 
reviews (SRs).

ML for Bibliographic Data

Image by Siala from PixabayImage by Евгения from PixabayImage by Tom Majric from Pixabay

Search Updates Needle in the Haystack Wring Out the Towel

https://pixabay.com/users/siala-719262/?utm_source=link-attribution&utm_medium=referral&utm_campaign=image&utm_content=2386253
https://pixabay.com/?utm_source=link-attribution&utm_medium=referral&utm_campaign=image&utm_content=2386253
https://pixabay.com/users/littleangell-2634495/?utm_source=link-attribution&utm_medium=referral&utm_campaign=image&utm_content=1419606
https://pixabay.com/?utm_source=link-attribution&utm_medium=referral&utm_campaign=image&utm_content=1419606
https://pixabay.com/users/tomasi-654521/?utm_source=link-attribution&utm_medium=referral&utm_campaign=image&utm_content=6170663
https://pixabay.com/?utm_source=link-attribution&utm_medium=referral&utm_campaign=image&utm_content=6170663
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Clustering for quick answers.

Stratifying search results.

Low precision dataset: Finding the ‘needle in the haystack’.

Evidence for two-phase approach: Supervised clustering → Machine Learning.

Externally derived training data.

More ML Success Stories @ UNC

Cawley, M. (2022). Supporting efficiencies in locating evidence using machine 
learning and other automation approaches. In Mani, NS; Cawley, M. (Eds.), 
Handbook of Research on Academic Libraries as Partners in Data Science 
Ecosystems. IGI Global, Hershey, PA. 

https://www.igi-global.com/chapter/using-machine-learning-to-locate-evidence-more-efficiently/302752
https://www.igi-global.com/chapter/using-machine-learning-to-locate-evidence-more-efficiently/302752
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Background

UNC SR Requests since 2018
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Growth and Evaluation

30 Projects

Save Time

Expand Scope

12 Staff Trained
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n=4,899 Positive Negative

Positive TP (75) FP (1,150)

Negative FN (4) TN (3,670)

Actual Classification
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Simulation 1

Confusion Matrix

Precision = 6%  Recall = 95%  

TP: True Positives

TN: True Negatives

FP: False Positives (Type 1)

FN: False Negatives (Type 2)

Classified Correctly Misclassifications
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Simulation 2

Confusion Matrix

Precision = 5%  Recall = 98%  

TP: True Positives

TN: True Negatives

FP: False Positives (Type 1)

FN: False Negatives (Type 2)

Classified Correctly Misclassifications

n=8,694 Positive Negative

Positive TP (48) FP (1,057)

Negative FN (1) TN (7,588)
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Simulation 3

Distribution of Relevant Studies
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n=3,634 Positive Negative

Positive TP (64) FP (1,632)

Negative FN (0) TN (1,938)

Actual Classification
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Simulation 1

Confusion Matrix

Precision = 4%  Recall = 100%  

TP: True Positives

TN: True Negatives

FP: False Positives (Type 1)

FN: False Negatives (Type 2)

Classified Correctly Misclassifications
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Screening & Tagging Process

17

Enterprise license for Covidence

Librarian recommends automation using DoCTER

Typical process

2 Phase Supervised Clustering + Machine Learning
• Research team screens 250 studies for “Seeds”

• Librarian runs SC

• Research team screens in Covidence

• Switch to ML

• Research completes screening in Covidence

• Librarian recommends when to stop
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Supervised 

Clustering with 

an Ensemble 

Approach

Options at each        checkpoint:

1. Keep screening

2. Stop screening

3. Modify Approach (e.g., switch to 
machine learning)

557227 365 655166 197 1210

136 5 4 2 0

Lower
likelihood of 

relevance

Higher
likelihood of 
relevance

SCREEN
(Predicted relevant by at 

least 1 model)

Predicted not relevant
by all models

DO NOT SCREEN

relevant not relevant

Screened Studies:

557227 365 65591272 1210

557365 655118473 1210

557 655334621 1210

Ensemble Score
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Advancing Automation

Diffusion of 
Innovation

1

Build AI 
Literacy

2

No Single 
Approach 

3

Consider 
Applications

4

Expanding 
Librarian Roles

5

Outreach

6
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