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Why has the take-up of AI been so 
limited in academic publishing?



“Using UNSILO’s fully automated content 
enrichment technology, we can identify the most 
descriptive concepts and phrases within any 
document in our content portfolio, and provide more 
valuable reading suggestions, even across domains 
with a highly variable terminology.”  

Jan-Erik de Boer, CIO, Springer Nature

● Founded in 2012
● Specializing in Text Analytics, NLP, ML 
● Working with publishers and information services
● Acquired by Cactus Communications Jan 2020
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Common complaints about AI



Complaints

● I don’t know how it works
● It’s biased
● It’s not accurate enough
● I can’t control it
● It might put me out of work
● It’s not flexible enough



What kind of AI are we talking about?



Full Text Abstract

Pseudohyponatremia: Does It Matter in Current Clinical Practice?

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3894530/

doi: 10.5049/EBP.2006.4.2.77

Serum consists of water (93% of serum volume) and nonaqueous components, mainly lipids and proteins (7% of serum 

volume). Sodium is restricted to serum water. In states of hyperproteinemia or hyperlipidemia, there is an increased mass of 

the nonaqueous components of serum and a concomitant decrease in the proportion of serum composed of water. Thus, 

pseudohyponatremia results because the flame photometry method measures sodium concentration in whole plasma. A 

sodium-selective electrode gives the true, physiologically pertinent sodium concentration because it measures sodium 

activity in serum water. Whereas the serum sample is diluted in indirect potentiometry, the sample is not diluted in direct 

potentiometry. Because only direct reading gives an accurate concentration, we suspect that indirect potentiometry which 

many hospital laboratories are now using may mislead us to confusion in interpreting the serum sodium data. However, it 

seems that indirect potentiometry very rarely gives us discernibly low serum sodium levels in cases with hyperproteinemia 

and hyperlipidemia. As long as small margins of errors are kept in mind of clinicians when serum sodium is measured from 

the patients with hyperproteinemia or hyperlipidemia, the present methods for measuring sodium concentration in serum by 

indirect sodium-selective electrode potentiometry could be maintained in the clinical practice.

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3894530/


Pseudohyponatremia: Does It Matter in Current Clinical Practice?
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3894530/
doi: 10.5049/EBP.2006.4.2.77

Key: Chemical Technique Anatomy Disease Species

Serum consists of water (93% of serum volume) and nonaqueous components, mainly lipids and proteins (7% of serum
volume). Sodium is restricted to serum water. In states of hyperproteinemia or hyperlipidemia, there is an increased mass of 
the nonaqueous components of serum and a concomitant decrease in the proportion of serum composed of water. Thus, 
pseudohyponatremia results because the flame photometry method measures sodium concentration in whole plasma. A 
sodium-selective electrode gives the true, physiologically pertinent sodium concentration because it measures sodium activity 
in serum water. Whereas the serum sample is diluted in indirect potentiometry, the sample is not diluted in direct 
potentiometry. Because only direct reading gives an accurate concentration, we suspect that indirect potentiometry which 
many hospital laboratories are now using may mislead us to confusion in interpreting the serum sodium data. However, it 
seems that indirect potentiometry very rarely gives us discernibly low serum sodium levels in cases with hyperproteinemia and 
hyperlipidemia. As long as small margins of errors are kept in mind of clinicians when serum sodium is measured from the 
patients with hyperproteinemia or hyperlipidemia, the present methods for measuring sodium concentration in serum by 
indirect sodium-selective electrode potentiometry could be maintained in the clinical practice.

Applying human indexing criteria

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3894530/


Unsupervised concept matching

Pseudohyponatremia: Does It Matter in Current Clinical Practice?

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3894530/

doi: 10.5049/EBP.2006.4.2.77

Key: Chemical Anatomy Disease Species

Serum consists of water (93% of serum volume) and nonaqueous components, mainly lipids and proteins (7% of serum 

volume). Sodium is restricted to serum water. In states of hyperproteinemia or hyperlipidemia, there is an increased mass of 

the nonaqueous components of serum and a concomitant decrease in the proportion of serum composed of water. Thus, 

pseudohyponatremia results because the flame photometry method measures sodium concentration in whole plasma. A 

sodium-selective electrode gives the true, physiologically pertinent sodium concentration because it measures sodium 

activity in serum water. Whereas the serum sample is diluted in indirect potentiometry, the sample is not diluted in direct 

potentiometry. Because only direct reading gives an accurate concentration, we suspect that indirect potentiometry which 

many hospital laboratories are now using may mislead us to confusion in interpreting the serum sodium data. However, it 

seems that indirect potentiometry very rarely gives us discernibly low serum sodium levels in cases with hyperproteinemia

and hyperlipidemia. As long as small margins of errors are kept in mind of clinicians when serum sodium is measured from 

the patients with hyperproteinemia or hyperlipidemia, the present methods for measuring sodium concentration in serum by 

indirect sodium-selective electrode potentiometry could be maintained in the clinical practice.

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3894530/


Permuted index (keyword in context)



The five 
tribes of AI

Domingos, The Master 
Algorithm, 2015



Supervised AI: Using a training set

Nichols, J.A., Herbert Chan, H.W. & Baker, M.A.B. Biophys Rev (2019) 11: 111



Limitations of training sets



The Academic Publishing Workflow



The wheel of 
scholarship

Kramer and Boesman, 

2015



50m

3,000

24,000 

5,000

Scholarly science articles (1665-2009)

New science articles published per day

Science journals

Papers presented at the 2018 ASCO Conference

Scholarly publishing needs a scalable solution



What about classifications?



Vocabularies, Taxonomies, Ontologies

Controlled Vocabulary lists
● LOCSH, MeSH

Taxonomies
● Linnaean Classification

Ontologies
● SNOMED, UMLS

Standards Frameworks to link all the above



Hand-curated subject 
headings (MeSH)

Lists of synonyms



Limitations of taxonomies

▪ Expert curator required
▪ Humans don’t agree
▪ Not granular enough
▪ Require constant maintenance



Automatic concept expansion

Automatic 

expansion of 

concepts 

based on 

the corpus



Number of concepts identified



Humans vs machines: Strengths and weaknesses

Manual 
taxonomy

Rule-based 
systems

Unsupervised 
machine learning

Updating the system slow fair immediate

Requires cataloguing 
expertise

yes yes no

Requires AI/IT expertise no yes no

Add a new term slow quick Real-time

Learns from new content no no yes



Which approach to use?

“More recent [AI-based] content analysis approaches use 
more statistical and grammatical analysis, rather than … a 
taxonomy  ... There are cases where the use of a taxonomy 
or ontology are still appropriate, but this should no longer 
be the assumed starting point.”

STM Association Overview of Scientific and Scholarly Publishing 2018 Report

https://www.stm-assoc.org/2018_10_04_STM_Report_2018.pdf



Finding Peer Reviewers



Current peer review

▪ Mainly keyword-based
▪ In-house reviewer database risks bias
▪ Much of the workflow is manual
▪ Often 5+ reviewers contacted for each acceptance 



Finding a peer reviewer

26% of US academics contacted for peer review in 2016 declined because the paper 
was outside their subject area

[Wiley, presentation to the ALPSP Annual Conference 2017]



Selecting a peer reviewer



Case study: subject collections



UN Sustainable development goals   



Building collections by using concepts 

https://sdg-pathfinder.org/

https://sdg-pathfinder.org/


Building collections by using concepts 

https://sdg-pathfinder.org/

https://sdg-pathfinder.org/


Subject Collections

https://topics.bmj.com/cardiology/

https://topics.bmj.com/cardiology/


Bias

Accessed 
31 May 
2019



Summary



How to implement AI tools successfully

● Start with a business use case
○ I want to find related articles to my submission so that I can find an expert who can peer review it.

○ I want to find the most relevant journal for this manuscript article so I can submit it.

● Choose the most appropriate tool
○ Manual classification or automatic concept extraction?

○ Does it need technical skill and knowledge to implement? 

○ Can humans contribute to the outcome?

● Identify an appropriate mant”, etric
○ Citations, time, cost 

● Advise on how to use and evaluate
○ Check for bias in the corpus



Comments and questions

Michael Upshall
mu@unsilo.ai
Head of Sales and Business Development


