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Agenda

• Text, Text, and More Text!

• Example I: Predicting ER Usage

• Example II: Beyond the ER

• Classical Inference or Text Mining

• Saving Lives



Voluminous Text

• 80% of all valuable business data are 
in unstructured formats.1

1. Christopher C. Shilakes and Julie Tylman, "Enterprise Information Portals." Merrill Lynch, 
16 November, 1998.



Intimidating Text



Example I: ER Notes







































































Example II

• Predicting patient health expenditures.

– Lifetime expenditures for high-risk patient 
pool





















Why Mine?

• Logistic Regression is a common 
inferential technique when the 
dependent variable is a dichotomy.  

• Why not use regression?



Assumption Check

• Logistic regression has many 
assumptions that should hold true for 
consistently valid results.

• Analytical assumptions are not 
aggressively assessed in literature.

• Assumptions may not hold.



ICD-9 Codes

• Logistic regression is commonly used 
to analyze ICD-9 and other diagnosis 
codes.

• Requires that all providers are entering 
codes the same way.

• Assumes there is no relationship 
between comorbidities.



Logistic Regression
• Data level

• Meaningful coding

• Inclusion of all relevant 
variables

• Exclusion of all 
irrelevant variables

• Independence of 
irrelevant alternatives

• Error terms independent

• Low error in the 
explanatory variables

• Linearity

• Additivity

• No multicollinearity

• Centered variables

• No outliers

• Large samples

• Sampling adequacy

• Expected dispersion



Pioneering Methods

• Dr. Patricia Cerrito from the University 
of Louisville pioneered the concept of 
viewing diagnostic codes as a 
language made exclusively of nouns.

• Diagnosis codes for a patient make up 
a single sentence of nouns.

Cerrito, P. (2007). Text Mining Coded Information. In H. A. D. Prado & E. Ferneda (Eds.), Emerging 
Technologies of Text Mining: Techniques and Applications. New York: Big Idea Group.



Data Mining

• Data mining relaxes many of the 
requirements of classical inferential 
technique.

• …but at the cost of requiring more 
data.



Implications

• Text mining enables the assessment 
of much more information.

• Models may be ran in real-time on the 
web or from other delivery 
mechanisms.

• Provides up-to-the-minute predictive 
health insight.



Saving Lives

• Identify novel high-risk patients before they 
become symptomatic.

• Identify patients in need of managed care 
asthma, diabetes, or other program.

• Which ER patients will be admitted 
overnight?

• Which patients are at high-risk for a 
nosocomial infection?



Thank you
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