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Utilities of Cognitive Computing Systems

➢ Leverage automation for quantitative and qualitative data analysis 
➢ Goal of immunization programs is to maintain or improve vaccination coverage to 

prevent diseases 
➢ Quantitative data 

○ Disease surveillance data 
○ Vaccination coverage surveys 
○ Policy surveillance 
○ Annual reports 

➢ Qualitative data 
○ Funding applications 
○ Site visit reports 
○ Twitter 
○ News reports



Data

➢ Formal language data 
○ Vaccines for Children (VFC) policy and procedures, immunization-related 

websites, journals, and legislation 
○ Scrapers and parsers used to automate data extraction 
○ Location for each VFC Awardee 

➢ Informal language data 
○ Tweets, blogs, forums, news articles  
○ Collected via a social media search platform, Sysomos 
○ Input from approximately November 2016 to May 2018 
○ Location information available for at least 60% of informal data. 
○ Related to the user-profile, not the location of the Tweet



Data preprocessing

➢ Automated through use of scripts 
○ Removed links and Twitter usernames 
○ Converted text to lowercase 
○ Recognize a given word regardless of letter case (uppercase or lowercase) 
○ Tokenized 

■ Split text into “tokens”, units for analysis 
○ Removed stop words 
○ Lemmatization 

■ Remove inflectional endings of words to reduce redundancy in results. 



Algorithms

➢ Infer meaning by assessing similarity  
➢ IPCSS algorithms 

○ Word2vec and doc2vec 
○ Global vectors for word representation 

(GloVe)  
○ Word Topic Mixture (WTM) Model 
○ Paragraphs similarity 
○ Paragraphs aggregation per state



IPCCS: Informal data paragraphs search 



IPCCS: Formal data words search 
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