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Truly understanding natural language
is the next great computing challenge

• The impact of Systems of 
Engagement both inside and 
outside the firewall is dramatic … 
such masses of information not 
easily understandable by 
humans

• Legacy approaches have all 
failed; “searching” not the 
right approach

• A new approach is needed, 
leveraging content analysis
and natural language processing

Over 80% of information today is unstructured and based on natural language
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The Next Grand Challenge

Watson in Healthcare  
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Applying Watson to the Real World
Continuous Evidence-Based Diagnostic Analysis
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Applying Watson to the Real World
Continuous Evidence-Based Diagnostic Analysis
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Watson and IBM Today

• Natural Language Processing (NLP) is the cornerstone to translate 
interactions between computers and human (natural) languages
• Watson uses IBM Content Analytics to perform critical NLP functions

• Unstructured Information Management Architecture (UIMA) is an 
open framework for processing text and building analytic solutions
• Several IBM ECM products leverage UIMA text analytics processing:

• IBM Content Analytics
• OmniFind Enterprise Edition
• IBM Classification Module
• IBM eDiscovery Analyzer



1414 IBM Confidential

IBM at 100:  Innovation for Over 50 Years

Beginning in 
1957 …

Searching and Classifying
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What is Text Analytics?
Text Analytics (NLP*) describes a 

set of linguistic, statistical, and 
machine learning techniques that 
allow text to be analyzed and key 
information extracted for business 

integration.

What is Content Analytics?
Content Analytics (Text Analytics + Mining) 
refers to the text analytics process plus the 

ability to visually identify and explore 
trends, patterns, and statistically relevant 

facts found in various types of content 
spread across internal and external content 

sources.

Definitions

*NLP = Natural Language Processing



Medical Text Analytics
IBM Content Analytics and Health Language Terminology Server



LanguageWare Workbench
(Medical Records Specialist)http://alphaworks.ibm.com/tech/lrw/download

Medical Text Analytics
IBM Content Analytics LanguageWare Resource Workbench



Medical Text Analytics
IBM Content Analytics LanguageWare Resource Workbench



Medical Records Text Analytics
IBM Content Analytics LanguageWare Resource Workbench



Medical Text Analytics
IBM Content Analytics LanguageWare Resource Workbench



Medical Text Analytics
IBM Content Analytics LanguageWare Resource Workbench
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Business Challenge
Existing Biomedical Informatics (BMI) resources were 
disjointed and non-interoperable, available only to a small 
fraction of researchers, and frequently redundant.  No 
capability to tap into the wealth of research information 
trapped in unstructured clinical notes, diagnostic reports, 
etc.

What’s Smart?
Capitalizing on the  untapped,  unstructured information 
of clinical notes and reports by using IBM Content 
Analytics with IBM InfoSphere Warehouse.

Smarter Business Outcomes
Researchers now able to answer key questions previously 
unavailable.  Examples include Does the patient smoke?, 
How often and for how long?, If smoke free, how long? 
What home medications is the patient taking? What is the 
patient sent home with? What was the diagnosis and 
what procedures performed on patient?
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BJC Healthcare and Washington University Partnership
Smart is: unlocking biomedical informatics answers

Industry context: healthcare
Value driver: access to biomedical trends, insight
Solution onramp: content analytics

"We anticipate this solution to be a game changer in 
biomedical research and patient care. I believe that IBM 
Content Analytics will ultimately accelerate the pace of 
clinical and translational research through more rapid and 
accurate extraction of research relevant information from 
clinical documents" 

Dr. Rakesh Nagarajan, M.D., Ph.D., Associate Professor, Department 
of Pathology and Immunology, Washington University. 



Hertz
Mining customer experiences to improve service

The need: 
Hertz gathers an amazing amount of customer insight daily, including thousands of 
text comments. However, categorizing comments was laborious and subjective. 
Each customer comment had to be viewed separately and then categorized for 
reporting by Hertz location managers. Categorization consistency was only 
43 percent and the activity distracted managers from other important duties. 

The solution:
Working with Mindshare Technologies, Hertz implemented enterprise feedback 
management technology to capture customer experiences in real time and 
transform them into actionable intelligence. Unstructured feedback is analyzed 
using linguistic rules that annotate and “tag” comments with descriptive terms (e.g., 
vehicle cleanliness, staff courtesy, etc.). Managers can filter comments by category 
and easily identify customers who request a call.

What makes it smarter:
Enables managers to spot service trends across customer comments to 
dramatically improve the effectiveness of Hertz’s Voice-of-the-Customer program
Provides reliable analysis of customer comments to increase categorization 
consistency from 43 to 85 percent
Enables managers to spend less time reading comments and more time making 
operational improvements based on data previously locked inside surveys

“We can better focus on 
improvements that our 
customers care about, while 
removing a time-consuming 
burden from location 
managers.”

— Brian Dickerson, Vice 
President, Customer Care, Hertz

Solution components:
IBM® Content Analytics
MindShare Reveal™

IMP14349-USEN-00

Rental Car Company and Mindshare Technologies
Smart is: discovering emerging trends and patterns



Mindshare Reveal using IBM ICA
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Not only was the pick-up line at the counter 
very long, but I waited 30 minutes just to 
talk to a rude representative who gave me a 
car that smelled like smoke, had stained 
floor mats, a dented fender, and only half a 
tank of gas. 

OdorOdor

Pickup/DeliveryPickup/Delivery

Speed of ServiceSpeed of Service

CounterCounter

Attitude/Helpful/FriendlyAttitude/Helpful/Friendly

Interior CleanlinessInterior Cleanliness

Body DamageBody Damage

Fuel LevelFuel Level
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Automotive Quality
Smart is: discovering emerging trends and patterns

This automotive manufacturer’s Quality Management team is looking to implement IBM 
Content Analytics and SPSS software in order to analyze unstructured content from a 
variety of internal and external data sources.  The goal is to derive greater insight into 

issues related to their products and services, improve operational productivity, and provide  
predictive analytics capabilities. 
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What is Text Analytics?
Text Analytics (NLP*) describes a 

set of linguistic, statistical, and 
machine learning techniques that 
allow text to be analyzed and key 
information extracted for business 

integration.

What is Content Analytics?
Content Analytics (Text Analytics + Mining) 
refers to the text analytics process plus the 

ability to visually identify and explore 
trends, patterns, and statistically relevant 

facts found in various types of content 
spread across internal and external content 

sources.

Definitions

*NLP = Natural Language Processing



IBM Content Analytics
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Text Analytic 
Collection

Crawled 
Documents

UIMA Framework and Pipeline

Text Analytic Annotators

Annotated 
Documents

annotations

Procedure Performed
Type of Injury
Involved Body Part

FDA MedWatch Form

Device Malfunction Description:
It  was reported that during a gastric bypass roux-
en-y procedure, on the 3rd firing with a blue load 
on the stomach there was bleeding. Not sure if 
staples were formed properly. They over sewed 
the staple line. There was no PT consequence.

gastric bypass surgery
bleeding
stomach
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IBM Content Analytics: How does it work?
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IBM 
Classification

Module

Sample Documents
(Already Categorized)

Training 
(Teach)

Chem Burn
The acid from 
the device
caused a
burn

Chem Burn
The acid from 
the device
caused a
burn

Fire Burn
The flame from 
the device
caused a
burn

Corneal Burn
The eye was 
burned by the 
device during 
surgery

Corneal Burn
The eye was 
burned by the 
device during 
surgery

Corneal Burn
The eye was 
burned by the 
device during 
surgery

C
ategorize

Suggested categories
w / confidence scores 

Corneal Burn: 97%
Fire Burn: 52%
Chem Burn: 22%

(Bayesian statistical inferencing engine)

Knowledge Base Decision 
Plan

The device burned
A hole in the iris
during eye surgery.
The cornea was 
repaired with
sutures

New Document
(Category Unknown)

IBM Content Analytics: How does it work?
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ICM 
Classification

Module

Knowledge Base

Decision 
Plan

Suggested categories
w / confidence scores 

Corneal Burn: 97%
Fire Burn: 52%
Chem Burn: 22%

The device burned
A hole in the iris
during eye surgery.
The cornea was 
repaired with
sutures

Crawled 
Document

ICM Annotator

UIMA 
Pipeline

ICA Indexer 
and Text 

Processor

Text Analytic 
Collection

MedWatch forms 
classified by burn 
hazard type

IBM Content Analytics: How does it work?
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IBM Content Analytics Text Miner User Interface 

• Interactive text-mining
• Easy to find documents that have 

distinct index values against certain 
facets

• Multiple views depending on facets of 
analytics

• Colorful and interactively rendered 
charts

• 8 views
• Documents lists documents limited 

by a query
• Facets lists keywords in a facet
• Time Series shows frequency 

changes over time
• Deviations shows deviation of 

keywords on cyclic timeline
• Trends detects sharp increase over 

time
• Facet Pairs shows 2 dimensional 

facet correlation
• Connections shows multiple facet 

values intuitively
• Dashboard Show multiple analysis 

results in various types of 
visualization at one view

Documents
Facets

Deviations

Facet Pairs

Time Series

Trends

Dashboard

Connections
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Business Challenge
Provide immediate feedback from  surveys, which 
is then translated into actionable intelligence 
through powerful and incisive reporting. 

What’s Smart?
Exposing additional insight currently not available 
through their manual survey review process

Smarter Business Outcomes
Mindshare Technologies, using IBM Content 
Analytics, received a prestigious partnership 
award from the company for discovery of new 
emerging treads/patterns and delivering key 
insights into new products, customer 
demographics and visit frequency. 
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Fast Food Restaurant and Mindshare Technologies
Smart is: discovering emerging trends and patterns

Transform raw information 
into business insight quickly and easily

Industry context: retail customer surveys
Value driver: faster, deeper insights
Solution onramp: content analytics



Combining Structured and Unstructured Data
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“The restaurant was appalling.  The entire restaurant has a very strong odor of urine.  The 
bathroom was disgusting and the tables and seats were dirty. I would appreciate you keeping 
a closer eye on your stores.  This restaurant needs a major overhaul for me to even consider 
eating there again.”

“You have too many managers but they are not focusing on customers, instead they are 
talking about their personal things.  Your staff are not ready to work I guess because most of 
them are standing and your washroom is smelly and dirty.”

“Staff are not polite at all and too much talking for nonsense.  Place is very dirty, especially 
the washrooom.”

“Upon entering the restaurant, a fowl smell of vomit filled the air.  This restaurant is in a central 
part of downtown and desperately needs to be cleaned up.  Overall very unsanitary.”

Structured

Unstructured

ICA
Filter
Clean:
1 or 2 
out of 5

Correlation
Location 8675
Location 0309
Location 0101
Location 1010
Location 0007



Research Patents Suitor Identification
Smart is: discovering emerging trends and patterns

Use Cases
1. Smart Inhaler technology

Crawl a series of phama and pharma oriented web sites to find potential licensees of a smart inhaler 
NCSU has developed where targeted drug deposition is achieved by injecting the drug aerosols 
from an optimal release position in the mouth inlet cross section by means of a controllable nozzle 

Look for evidence of failed inhaler oriented clinical trials, mine company names and contact info
2. New Husbandry Vaccine

Crawl a series of phama and pharma oriented web sites to find potential licensees for a new strain of
Salmonella enterica serovar Typhimurium NCSU has developed

Look for evidence of vaccine related R&D, involving animals (not humans), mine company names and 
contact info

Utilize IBM’s text analytics technology 
to help NC State’s Office of Technology 
Transfer identify companies that would 
be good candidates to license NCSU 
innovations

Discovery of individuals in those companies 
Discovery of contact information of those 
individuals
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News Media  and Semantic Web Creation
Smart is: discovering emerging trends and patterns

The BBC World Cup 
site featured over 700 
webpages and was 
powered by a 
semantic publishing 
framework. The site 
boasted a 
comprehensive 
ontology (a map of 
concepts), that output 
"automated metadata-
driven web pages" 
created on-the-fly.


