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better understand 

our world 
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Knowledge Discovery in Research Databases: 

 
• Traditional knowledge discovery hypothesis: “Some questions are answered 

by highly-educated human specialists finding, reading, and synthesizing the 
right few pieces of information” 

• Meta-Analysis, Systematic Review, Cohort Study 
 

• TDM/AI knowledge discovery hypothesis: “Some questions can only be 
answered by specialist-directed algorithms that synthesize thousands, 
millions, or billions of pieces of information” 

Discovering our discoveries* 
*World’s dumbest 
   catchphrase 
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How can scientific and scholarly publishers best 
prepare and deliver their content to assist (and not 

hinder) TDM/AI knowledge discovery? 

Today’s Question 
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How do TDM/AI knowledge discovery projects  
actually work? 

But First 
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Knowledge Discovery in Databases (KDD) [1] is divided in four main 
phases: domain exploration, data preparation, data mining, and 
interpretation of results.  
 
1. The first phase is responsible for understanding the problem and what 

data will be used in the knowledge discovery process.  
2. The next phase selects, cleans, and transforms the data to a format 

that is suitable for a specific data mining algorithm.  
3. In the third phase, the chosen data mining algorithm performs some 

intelligent techniques to discover patterns that can be of potential use.  
4. The last phase is responsible for manipulating the extracted patterns to 

generate interpretable knowledge for humans… 
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…Most of the research carried out in this area focus on the data mining 
phase, which uses artificial intelligence algorithms like decision trees, 
artificial neural networks, evolutionary computation, among others [2] to 
discover knowledge. On the other hand, the data preparation phase, 
responsible for integration, cleaning, and transformation of data, has not 
been the subject of much research. In fact, Pyle [3] argues that “data 
preparation consumes 60 to 90% of the time needed to mine data – and 
contributes 75 to 90% to the mining project’s success”.  

 
From: Paulo M. Goncalves Jr. and Roberto S. M. Barros, "Automating Data Preprocessing with DMPML and 
KDDML," 10th IEEE/ACIS International Conference on Computer and Information Science, 2011, DOI: 
10.1109/ICIS.2011.23. 
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“I downloaded 2TB of Arxiv content last week but I can’t bring myself 
to open it and start working on analyzing it because I know I have at 
least 6 months of painstaking content cleanup & preparation ahead of 
me before I can begin.” 
 
                                                                  --Mike M., Fast Forward Labs 
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What are TDM/AI developers trying to achieve? 

And Second 
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Much like “the cloud,” “big data,” and “machine learning” before it, the term 
“artificial intelligence” has been hijacked by marketers and advertising copywriters. 
 
If the hype leaves you asking “What is A.I., really?,” don’t worry, you’re not alone. I 
asked various experts to define the term and got different answers. The only thing 
they all seem to agree on is that artificial intelligence is a set of technologies that 
try to imitate or augment human intelligence.  
 
To me, the emphasis is on augmentation, in which intelligent software helps us 
interact and deal with the increasingly digital world we live in. 

Om Malik, The New Yorker 
http://www.newyorker.com/business/currency/the-hype-and-hope-of-artificial-intelligence  
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General Augmentation 

http://www.cnn.com/2017/01/26/health/ai-system-

detects-skin-cancer-study/ 

Specific Augmentation 

Two Types of Augmentation 
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• We’re pretty good at this* 
• The fundamentals of a well-

indexed, permanent 
scholarly record (DOI, WoS, 
CLOCKSS, etc.) 

*For journals, at least 
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• Also strong in 
creating interfaces 
that assist 
understanding 
from human 
readers 
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Fostering Software Understanding 
 
In some ways we've got a good foundation – detailed, consistent content tagging 
to aid with software Understanding 

• Structure understanding through normalized XML: what is the title, 
authors, abstract, where the conclusions are in the paper, etc. 

Increased indexing of named entities: understanding what is a gene, what is a 
clinical trial ID, what is a person 
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http://anesthesiology.pubs.asahq.org/article.aspx?articleid=2592740 

https://academic.oup.com/rheumatology/article/doi/10.1093/
rheumatology/kex082/3101351/Musculoskeletal-
manifestations-of-Ebola-virus 
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How can scientific and scholarly publishers best 
prepare and deliver their content to assist (and not 

hinder) TDM/AI knowledge discovery? 

OK, Back to Today’s Question 
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1: Interfaces still primarily visual w/narrative text 
 
2: Normalized, detailed underlying XML structure &  
     metadata not shared 
 
3: Limited indexing/tagging above the “Understanding” level 
 
4: Limited ability to take away large amounts of content  
     quickly 

4 Obstacles to Accelerated TDM/AI Knowledge Discovery 
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• Full-text normalized XML (or JSON) 
• Separate product/subscription for sale 
• Enrich it further or sell it “as is” 
• Separate delivery mechanism (no human interface) but can piggyback on 

existing content workflows 
• Accesses a new class of customer w/deep pockets (AI creators or implementers) 
• Requires new vetting/legal agreements 

Consider Providing Structured Content as a New Product 
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We’re Piloting This Now 

 
• We have two pilot partners that will be launching TDM products in early 2018 

that includes pre-packaged metadata downloads for subscribers and full-text 
packages for purchase 
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 “data preparation consumes 60 to 90% of the time needed to mine data 
– and contributes 75 to 90% to the mining project’s success”.  

 
From: Paulo M. Goncalves Jr. and Roberto S. M. Barros, "Automating Data Preprocessing with DMPML and 
KDDML," 10th IEEE/ACIS International Conference on Computer and Information Science, 2011, DOI: 
10.1109/ICIS.2011.23. 

Remember the Business Justification 
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Or Create Your Own Derived Data Products 

• Deliver new on-site content analysis tools for end users using a combination of 
semantics & new text mining/AI techniques (many of which are free to use from 
Google/Amazon/Microsoft/others) 

• Experiments, experiments, experiments (recommendation, auto-summarization, 
analogues, image analysis, sentiment, prediction, etc.) 

 
 

Publishers will either do this themselves or it will be done by someone else 
on the backs of their content 
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Thank You 

Jake Zarnegar 
Chief Product Officer, Silverchair 


