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semantic STAFFING

AI vs. Automation

The newest technologies for automatic tagging
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Outline

 Why automated tagging, and why now
 Available methods, tools and applications
 Case study







Generate complete and consistent metadata 
for all content in all systems, to be able to   
do analytics and identify emergent patterns.
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How to generate complete and consistent metadata

Indexer Inconsistency: 70% Automated Tools Consistency: 80%



Best case scenario: Automated suggestion + SMEs approve or improve
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Cloud Computing
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Internet of Things
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Automated tagging primer

 Entity extraction
 Sentiment analysis
 Keyword extraction
 Summarization
 Predefined Boolean queries
 Trained categorizers
 Statistical categorizers
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Entity extraction

Named Entity Recognition 
with ANNIE 
(http://services.gate.ac.uk/a
nnie/)

http://services.gate.ac.uk/annie/
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Sentiment analysis

Lexalytics Development Blog



Taxonomy Strategies  The business of organized information Semantic STAFFING Experts placing experts 14

Keyword extraction

http://fivefilters.org/term-extraction/

http://fivefilters.org/term-extraction/
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Effects of a New State Policy on Physical Activity Practices in Child Care Centers in South Carolina

In 2012, South Carolina modified its child care quality enhancement program by implementing the ABC 
Grow Healthy standards, which included standards designed to increase children's physical activity levels.

In April 2012, South Carolina implemented new mandatory physical activity standards within its child care 
quality enhancement program (ABC Program) that subsidizes child care for low-income families.

The major finding was that the standards were associated with improvements in center physical activity 
practices, indicating that adopting the standards likely produced meaningful changes in practices related to 
children's physical activity.

These findings are similar to our finding that South Carolina centers improved their physical activity 
practices after new physical activity standards were adopted.

New physical activity standards in South Carolina were developed to improve the quantity and quality of 
physical activity opportunities for children in care.

Summarization

http://freesummarizer.com/

http://freesummarizer.com/
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Predefined Boolean queries

Childhood Obesity
((child* OR adolescent* OR youth OR girl* OR boy*) NEAR/5 obesity) OR ((obesity NEAR/5 
(prevent* OR trend OR challenge OR solving OR solution OR prevalence)) NEAR/10 (child* OR 
youth* OR adolescent* OR girl* OR boy*)) OR (("healthy weight" OR overweight OR obese) 
NEAR/5 (child* OR adolescent* OR youth)) OR (("body mass index" OR BMI) NEAR/5 (child* OR 
adolescent* OR youth)) OR ((child* OR adolescent* OR youth) NEAR/5 ("healthy habits" OR 
"healthy behavior*" OR (health* NEAR/5 eat*))) OR ("dietary guidelines" NEAR/5 (child* OR 
youth* OR adolescent* OR girl* OR boy*)) ("nutritional standards" NEAR/5 (school NEAR/5 
(meal* OR lunch* OR snack* OR breakfast*))) OR (("sweet* beverage*" OR (sugar* NEAR/5 
drink*)) NEAR/5 school* NEAR/10 (kids OR child* OR adolescent* OR youth)) OR (obesity 
NEAR/5 prevent*) OR ((lower OR reduce) NEAR/5 obesity) OR ("healthy weight commitment" 
NEAR/5 (child* OR adolescent* OR youth)) OR ("active living research" NEAR/5 (child* OR 
adolescent* OR youth)) OR (("physical activity" OR "physical education" OR "physically active" 
OR "physical fitness") NEAR/10 (child* OR adolescent* OR youth* OR girl* OR boy* OR school*)) 
OR ((activity OR "activity pattern*") NEAR/5 (child* OR adolescent* OR youth* OR girl* OR boy*))



Trained categorizers
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Statistical categorizers

Health 
Coverage

Health Care 
Quality

G. Salton, A. Wong, and C.S. Yang. “A Vector 
Space Model for Automatic Indexing”. 18:11 
Communications of the ACM 613–620 (1975).
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AI vs. automation

Artificial Intelligence Automation
Entity extraction X
Sentiment analysis X
Keyword extraction X
Summarization X
Predefined Boolean queries X
Trained categorizers X
Statistical categorizers X
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“Pure Play” classification tools

Methods Aylien

Cogito 
Intelligence 

API

IBM 
Watson 

NLP Intellexer Lexalytics
Meaning 

Cloud
Entity extraction X X X X X X
Sentiment analysis X X X X X
Keyword extraction X X X
Summarization X X X X
Predefined Boolean 
queries X X X X X X

Trained categorizers X X X
Statistical categorizers X X
API X X X X X X
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Applications with automated classification

Methods
Concept 

Searching
Data 

Harmony
Expert 
System

Mondeca PoolParty Smart 
Logic

Entity extraction X X X
Sentiment analysis
Keyword extraction X X X
Summarization
Predefined Boolean 
queries

X X

Trained categorizers X X X X
Statistical categorizers X
API X X X X X
Integrations X X
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Pricing

 Most products are available as a cloud service (SAAS) eliminating the barrier of standing up 
an application server and complex software.

 However pricing models vary with some important variables:
 What constitutes a transaction? 

– A document processed vs. a classification method called.
 What constitutes a document? 

– Is there a length limit? Much pricing is based on assumption that documents are short, e.g., customer 
reviews, blog post, etc. Not a journal article or report.

£ € $
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Case study

Childhood Obesity Disease Prevention and 
Health Promotion

Health Care Quality Health Coverage
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Testing process: Text collections

User interfaces API Excel
Test collection 90 Repository long form assets 400 WCMS short form assets
Asset Types Article, Book, Chart, 

Evaluation, Issue Brief, News 
Release, Newsletter, 
Proceedings, Promotion, 
Report, Speech, Survey, 
Testimony, Toolkit

Brief, Journal Article

Content Full text Title & summary only
Format Clear text Clear text, CSV
Topics Childhood Obesity, Disease 

Prevention and Health 
Promotion, Health Care 
Quality, Health Coverage

Childhood Obesity, Disease 
Prevention and Health 
Promotion, Health Care 
Quality, Health Coverage
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Test process: Categorization (to a pre-defined set of categories)

 Build and test a rule
 A Boolean query with proximity operators to classify into a Topic (called a “configuration” in 

Lexalytics Semantria).
 Modify and test a rule.
 Obtain relevant classification

 Identify the correct Topic, 80% or more of the time. 
 If an incorrect Topic is returned, why was it returned? Is an incorrect Topic potentially relevant?
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Sample pre-defined query: Health coverage

(("health insurance coverage" OR "health coverage") OR ("healthcare reform" OR "health care reform") OR 
("Better Care Reconciliation Act" OR BCRA) OR ("American Health Care Act" OR AHCA) OR ("Affordable 
Care Act" OR "ACA" OR Obamacare) OR ((Medicare OR Medicaid) NEAR/5 (spend* OR cover* OR expan*)) 
OR ("health insurance exchange" OR "HIE") OR ("health insurance" NEAR/5 marketplace*) OR ("federal* 
facilitated marketplace*" NEAR/10 "health insurance") OR ("federal* run marketplace*" NEAR/10 "health 
insurance") OR ((state NEAR/5 marketplace*) NEAR/10 "health insurance") OR ("small business 
marketplace*" NEAR/10 "health insurance") OR ("small-business marketplace*" NEAR/10 "health insurance") 
OR (("small business" NEAR/5 exchange*) NEAR/10 "health insurance") OR (("high-risk" OR "high risk") 
NEAR/10 "health insurance") OR (uninsured NEAR/5 (veteran* OR child* OR adult* OR people OR kid* OR 
citizen*)) OR (("pre-existing condition*" OR "preexisting condition*") NEAR/10 "health insurance") OR "health 
insurance rate*" OR ((cost* OR rate* OR payment*) NEAR/10 "health insurance") OR ("health insurance" 
NEAR/10 "tax credit*") OR ((healthcare OR "health care") NEAR/5 spending) OR ((healthcare OR "health 
care") NEAR/5 utilization) OR (("high-deductible" OR "high deductible") NEAR/10 "health insurance") OR 
(("mental health" OR "substance abuse") NEAR/10 "health insurance") OR ("provider network*" NEAR/10 
"health insurance") OR (("in-network" OR "out-of-network") NEAR/10 "health insurance") OR ((PPO* OR 
HMO*) NEAR/5 (marketplace* OR plan* OR provider*)) OR ("health insurance" NEAR/10 (enroll* OR "re-
enroll*" OR renew* OR "open-enrollment" OR "open enrollment")) OR ((navigator* OR assistor* OR assister*) 
NEAR/10 (("health insurance" OR Medicare OR Medicaid) NEAR/5 enroll*)) OR ("CHIP" OR "Children’s 
Health Insurance Program") OR ("individual mandate" NEAR/10 "health insurance") OR "employer-
sponsored insurance" OR ((employer OR employee) NEAR/10 "health insurance"))
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Overall trial results

Categorized to a topic (Recall)
Categorized to the correct topic 

(Precision)
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Precision and recall tradeoff



Taxonomy Strategies  The business of organized information Semantic STAFFING Experts placing experts 29

Trial results for each topic

Childhood Obesity Disease Prevention and 
Health Promotion

Health Coverage

n=64 n=65

n=69 n=71

Health Care Quality
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Automated tagging summary

 Value proposition –
 Tag content consistently so it can be aggregated, analyzed and used by organizations.

 Enabling technologies –
 Cloud services
 Cognitive computing
 Internet of Things

 Tools and applications –
 Exist and are affordable.
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Challenge

 Good implementation skills 
 Are hard to find
 Training and expertise is needed
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Questions
 Joseph Busch, jbusch@taxonomystrategies.com or joseph@semanticstaffing.com,               

+1 415-377-7912

mailto:jbusch@taxonomystrategies.com
mailto:joseph@semanticstaffing.com
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Appendix

 More information
 Cost-benefit analysis
 Pricing models
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More information

 Performance Comparison of 10 Linguistic APIs for Entity Recognition. 
https://www.programmableweb.com/news/performance-comparison-10-linguistic-apis-entity-
recognition/elsewhere-web/2016/11/03.

 Top 27 Free Software for Text Analysis, Text Mining, Text Analytics. 
http://www.predictiveanalyticstoday.com/top-free-software-for-text-analysis-text-mining-text-
analytics/

 Is there any free tool available for text classification? https://www.quora.com/Is-there-any-free-
tool-available-for-text-classification

 Satnam Alag. Collective Intelligence in Action. https://www.manning.com/books/collective-
intelligence-in-action

 Haralambos Marmanis and Dmitry Babenko. Algorithms of Intelligent Web. 
https://www.manning.com/books/algorithms-of-the-intelligent-web

https://www.programmableweb.com/news/performance-comparison-10-linguistic-apis-entity-recognition/elsewhere-web/2016/11/03
http://www.predictiveanalyticstoday.com/top-free-software-for-text-analysis-text-mining-text-analytics/
https://www.quora.com/Is-there-any-free-tool-available-for-text-classification
https://www.manning.com/books/collective-intelligence-in-action
https://www.manning.com/books/algorithms-of-the-intelligent-web
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Savings Per Page = $20
Pages = 100,000

Total Savings = $2,000,000

Save Content

Automatic suggestion of 
categorization & 

metadata for content

With automation Without automation

Submit content for 
publishing

Production Server

Save content item

Save and submit content with 
metadata & summary

1 Minutes
1 Minute

10 Minutes

Cost of Labor = $100/hr
Total Time = 3:00 minutes

Cost per page = $5

Cost of Labor = $100/hr
Total Time = 15:00 minutes

Cost per page = $25

0 Minute 0 Minute

1 Minutes

Open metadata capture form

Cost benefit analysis: With and without automatic tagging

User review and accepts or 
edits suggestions.

Apply metadata

2 minutes

AUTOMATED

3 MinutesSummarize content
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Pricing example: Lexalytics
Pricing by documents processed

 Offers educational and non-profit pricing. "Pricing for educational institutions is 50% off the 
original package price. This can also be offered to certain non-profit organizations. 
https://www.lexalytics.com/prices.

 This model only considers the Semantria API topic queries method. Lexalytics offers other 
categorization methods including model based classifiers and concept matrix. We don't know 
what these other services might cost. https://www.lexalytics.com/technology/categorization

https://www.lexalytics.com/prices
https://www.lexalytics.com/technology/categorization
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Pricing example: IBM
Pricing by classification method calls - Natural Language Understanding

 This is a text analytics web service (comparable to Lexalytics Semantria)
 An item is 10,000 characters. Documents with greater than 10,000 characters are split into multiple 10K 

character items. Features include Categories, Concepts, Emotion, Entities, Keywords, Metadata, Relations, 
Semantic Roles, and Sentiment. Each feature in the API call is counted as a separate item.

 Only one custom model is required for RWJF Topics. These would be a specialization of the Categories 
feature. Documents are limited to 10,000 characters. Only 4 features are extracted per item. I.e., each 
document equals 4 items.
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Pricing example: IBM
Pricing by classification method calls - Natural Language Classifier

 This is a statistical categorizer.
 Assume 1 API equals 1 document, but could be per classifer per document, i.e., x 50. 

https://www.ibm.com/watson/developercloud/nl-classifier.html#pricing-block

https://www.ibm.com/watson/developercloud/nl-classifier.html#pricing-block
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