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Evidence is mounting that the global healthcare system is 
increasingly challenged by entrenched inefficiencies

Healthcare is the largest contributor 
to “system of systems” inefficiency, 
wasting over 2 trillion USD per year1

Economists estimate that the current 
level of healthcare inefficiency 
could be reduced by nearly 35% 

The integration between the various 
systems extends and amplifies the 
impact of idiosyncratic inefficiencies

These inefficiencies were attributed 
to several factors, including the 
ineffective gathering, sharing, and 
use of information

"The problem lies not in technology, but in a lack of common objectives and an incomplete 
understanding of the importance of efficiencies in the planet’s system, a united long-term 
view and a system for global optimization.” – Economist, Asia Pacific
Sources: IBM Institute for Business Value “The world’s 4 trillion dollar challenge”, January 2010
1) IBM Institute for Business Value analysis based on 2009 survey of 518 economists.

Efficiency Analysis of the System-of-systems
Size of the bubble indicates absolute value of the system (USD Billion) 
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Agenda

What is IBM Watson and why is it important?

How is IBM putting Watson to work?

What can we expect in the future?
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Businesses are “dying of thirst in an ocean of data”

1 in 2
business leaders 

don’t have access 
to data they need

83%
of CIOs cited BI and 
analytics as part of 
their visionary plan

2.2X
more likely that top 

performers use 
business analytics

80%
of the world’s data 

today is 
unstructured

90% 
of the world’s data 
was created in the 

last two years

1 Trillion
connected devices 

generate 2.5 
quintillion bytes 

data / day
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Big Data: this is just the beginning
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Big Data is more than just volume

Volume

Terabytes to 
exabytes of 
existing data 
to process

Velocity

Streaming data, 
milliseconds to 
seconds to 
respond

Variety

Structured, 
unstructured,       
text and 
multimedia

Veracity

Uncertainty from 
inconsistency,            
ambiguities, etc.
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Lab Reports

Radiology Medical Records

EKGs

IntegrateStatistical Validation of Diagnoses
Correlation of Key Indicators

Data in context unlocks insights

Extract

Disease Candidate

6% 3%

39%
52%

Chr.OPD
CongHD
Ac.Bronch
PPD

Medical Literature

Optimized Treatments
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“Medicine has become 
too complex. Only about 
20% of the knowledge 
clinicians use today is 
evidence-based.”

Steven Shapiro
Chief Medical & Scientific Officer 

University Pittsburgh Medical Center

Healthcare is “dying of thirst in an ocean of data”
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Cancer is an insidious disease

Source: American Cancer Society, National Health Institute

X

1 in 4
individuals will die from 

cancer

3X
rate cancer cost climbs 
vs. std. health costs or 

15-18% / yr.

20%
of cancer cases 

receive the wrong 
diagnosis initially with 
some as high as 44%

$263.8B
overall costs of cancer 

in the US in 2010
$$$$$$$$$$$$
$$$$$$$$$$$$
$$$$$$$$$$$$
$$$$$$$$$$$$✔

✔
✔

IBM
+ +

Working Together to Beat Cancer



© 2013 International Business Machines Corporation10

System
Intelligence

1900 1950 2011

1

1

Watson is ushering in a new era of computing . . .

. . .enabling new opportunities and outcomes

Tabulation

Programmatic

Cognitive

Punch cards
Time card readers

Search
Deterministic
Enterprise data
Machine language
Simple outputs

Discovery
Probabilistic
Big Data
Natural language
Intelligent options



© 2013 International Business Machines Corporation11

Brief History of IBM Watson

R&D

Demonstration

Commercialization

Cross-industry 
Applications

IBM
Research 

Project 
(2006 – )

Jeopardy!
Grand 

Challenge
(Feb 2011)

Watson 
for

Healthcare
(Aug 2011 –)

Watson 
Industry 
Solutions
(2012 – )

Watson 
for Financial 

Services
(Mar 2012 – )

Expansion
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Big Data 

Content 
Analytics

IBM Technology Depth

Business 
Analytics

Databases / 
Data 
Warehouses

2880 Processing Cores

16 Terabytes Memory 
(RAM) – 20TB Disk

System Specifications

90 IBM P750 
Servers

80 Teraflops (80 
trillion operations 
per second)

Workload Optimized 
Systems

In the past 5 years IBM has spent over $14B in analytical 
acquisitions and $6B in R&D annually

A look behind the scenes
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Understands 
natural language 
and human 
communication

Adapts and learns
from user 
selections and 
responses

Generates and 
evaluates
evidence-based 
hypothesis

…built on a massively parallel 
architecture optimized for IBM POWER7

IBM Watson combines transformational technologies

1

2

3
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Watson enables three classes of cognitive services

Decide
• Ingest and analyze domain sources, info models
• Generate evidence based decisions with confidence
• Learn with new outcomes and actions
• e.g. - Next generation Apps  Probabilistic Apps

Ask
• Leverage vast amounts of data
• Ask questions for greater insights
• Natural language inquiries
• e.g. - Next generation Chat

Discover
• Find the rationale for given answers
• Prompt for inputs to yield improved responses
• Inspire considerations of new ideas 
• e.g. - Next generation Search  Discovery
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Watson for Healthcare
TEACH

Enable new methods for 
teaching & medical training 

Ex. Watson Oncology 
Research Advisor

PRACTICE
Enable research and delivery of 

evidence based medicine
Ex. Watson Oncology Diagnosis 

and Treatment Advisor

PAY
Enable the rapid evaluation and 
pre-auth. of medical treatment

Ex. Watson Utilization 
Management Advisor

NLP & Machine 
Learning

• Medical 
annotation

• Clinical 
feedback

• Medical based 
insights

Data

• Medical Journals / 
Articles / Text 
Books

• Research
• Clinical Trials
• Govt. / Industry 

guidelines

Analytics

• Data mining
• Optimized 

Algorithms
• Business 

Intelligence
• Text analytics

Cloud

• Public Cloud
• Private Cloud
• Hybrid Cloud
• Scalable
• Secure (e.g. 

HIPAA)

Mobile

• Healthcare 
Applet

• Smartphone/
Tablet based 
UI for 
clinicians

Workload 
Optimized 
Systems

• Massive parallel 
processing

• Tuned to unique 
Healthcare 
requirements

Watson for Healthcare solutions are build on repeatable assets
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IBM Oncology Diagnosis and Treatment Advisor Demonstration

Shows how Watson can assist an 
Oncologist by:
Synthesizing disparate data – patient 
records, clinician notes, test results, 
pathology reports, etc. 
Identifying missing pieces of data 
recommending tests with complete 
transparency
Suggesting personalized, confidence-
weighted, evidence-based options to 
improve quality of care and patient 
experience
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Main Characters

Dr. Mark Norton:
Head of Thoracic Oncology

The Watson Oncology Treatment Advisor assists Dr. Norton in:
 Gaining insights into Mrs. Yamato’s case and possible treatment options
 Reviewing suggested medical tests and supporting evidence
 Investigating new factors as they arise
 Advancing treatment considerations to conclusion
 Obtaining timely pre-authorization for the selected treatment plan

Lin J. Yamato:
Patient

Lin J. Yamato, a 37 year old Japanese woman who has never smoked, has been 
diagnosed with Lung Adenocarcinoma. She is consulting Dr. Norton to determine her 
treatment options.
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IBM Watson Oncology Treatment Advisor
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We have only just begun to build a 
new era of computing powered by 

cognitive systems
 Transforming how organizations think, act, 

and operate 

 Learning through interactions 

 Delivering evidence based responses driving 
better outcomes 
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Partnership with IBM on Watson is a unique opportunity

 IBM-unique assets and 
resources
Up front work at 

“investment rates” 
Watson ‘as a service’
 Project management 

 Top notch business area 
experts
Unique IP (algorithms, 

models, and content)
 Financial support

IBM contributes Clients contribute

Shared risks 
and rewards

 Program management and 
governance
 Value revenue stream vs 

transaction costs for SW, 
HW and Services.
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IBM Watson goes to work in healthcare  

1. Accelerate Time to 
Clinical Insights
Support researchers and 
clinicians in discovery of new 
cancer therapies

2.  Improve Decisions 
and Outcomes

Assist physicians and care 
providers with evidence based 
diagnosis and treatment

Analytics 
Expert

Therapy 
Designer

Care 
Provider

PatientOncologist

MEDICAL RESEARCH MEDICAL PRACTICE & PAYMENTS

Ultimate Goal: Become the Most Essential Company

Genomic 
Researcher
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Gesamtgenomanalyse stellen hohe technologische Anforderungen

ICGC Projekte Patienten
/ Proben

Speicher
-bedarf

PedBrain Tumor 600/1200 6 PB

Prostastat 300/600 2 PB

Malignant 
Lymphoma 300/600 2 PB

Source: Prof. Eils, DKFZ
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IBM Watson can help healthcare payers streamline pre-approvals

Faster pre-approvals can lead to 

better patient 
care and
outcomes

Business problem: 
Need to support clinicians in the review and authorization of 
medical procedures and treatment

Solution: 
• Objective review of requested procedure based on clinical, 

medical, and patient data 
• Actionable, confidence-weighted analysis based on relevant 

content, policies, and guidelines
• Prompt for additional information and learn from experience



© 2013 International Business Machines Corporation30

Clinicians

Physicians

Health 
Plans

Care 
Delivery 
Systems

Research

Technology 
Providers

Content 
Publishers

It takes a community to change the world…
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IBM Watson Is delivered as a service accessible through the cloud

Questions Answers

Private Cloud

Hybrid IT

Public Cloud

IBM Platform

Metadata 
(e.g. Query Pattern, Data Models, Ontologies)

User

IBM Watson as a Service

Algorithms

Public Info

Algorithms

3rd Party 
Data

Algorithms

Client Info

Algorithms

IBM Data
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2012 Watson Faculty Awards

The Goal: 
Build curricula and courses to support skill 

development

The Offering:
Award recipients announced last week

Status: 
Curricula and course work to start soon

2012 Awards
• Raja Sooriamurthi, Carnegie Mellon 

University (CMU) -
• Andrew Rosenberg, City University of 

New York City (CUNY)
• Nitesh Chawla, University of Notre 

Dame
• Wullianallur Raghupathi, Fordham 

University
• Heng Ji, University of New York City 

(CUNY)
• Andrey Soares, Southern Illinois 

University
• Diego Klabjan, Northwestern 

University
• Girish Punj, University of Connecticut 

(UCONN
• Zsuzsanna Fluck, Michigan State 

University (MSU)
• Noushin Ashrafi, University of 

Massachusetts
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Baseline 12/06

v0.1  12/07

v0.3 08/08

v0.5  05/09

v0.6  10/09

v0.8  11/10

v0.4  12/08

Watson made incremental progress in precision and confidence

v0.2  05/08

V0.7  04/10

Pr
ec
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n

IBM Watson
Playing in the Winners Cloud



© 2013 International Business Machines Corporation35

Inquiry
Decomposition

Answer 
Scoring

Models

Responses with 
Confidence

Inquiry

Evidence 
Sources

Models

Models

Models

Models

ModelsPrimary
Search

Candidate
Answer
Generation

Hypothesis
Generation

Hypothesis and Evidence  
Scoring

Final Confidence 
Merging & RankingSynthesis

Answer 
Sources

Inquiry/Topic 
Analysis

Evidence
Retrieval

Deep 
Evidence 
Scoring

Learned Models
help combine and 
weigh the Evidence

Hypothesis
Generation

Hypothesis and Evidence 
Scoring

How Watson works: DeepQA Architecture

1000’s of 
Pieces of Evidence

Multiple 
Interpretations
of a question

100,000’s Scores from 
many Deep Analysis 
Algorithms

100’s  
sources

100’s Possible 
Answers

Balance
& Combine
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Interns
2013 Jobs Posted
The Goal: 
Build skills and identify potential permanent candidates

The Offering:
Offer business and technical summer internships in IBM Watson 
Solutions. 

Status: 
•2012 interns were a great success. 17 interns worked in Watson 
Solution Development and Marketing on a variety of projects.

•2013 internships are posted on IBM.com

IBM Watson Postgraduate Internship - Job ID: SWG-0513642 - Cognitive 
Software Engineers into the Watson Solutions teams in Littleton, MA, 
Rochester, MN, Raleigh, NC and Austin, TX. To be eligible: Must have a 
BS, MS or advanced degree within the last 18 months, or they are 
graduating in 2012 or 2013.

IBM Watson Undergraduate Internship - Job ID: SWG-0513643 - Cognitive 
Software Engineers into the Watson Solutions teams in Littleton, MA, 
Rochester, MN, Raleigh, NC and Austin, TX. This position is for Bachelors 
degree candidates (Students who have completed their Bachelors/BS 
degree are not eligible for this posting and should only apply to SWG-
0513642 IBM Watson Postgraduate Internship). 

Components:
• Online application

Intern projects
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Healthcare faces some of the most complex information challenges

Medical information is 
doubling every 5 
years, much of which 
is unstructured 

81% of physicians 
report spending 5 
hours or less per 
month reading 
medical journals 

“Medicine has become too complex. Only about 20% of the knowledge clinicians   
use today is evidence-base.” Steven Shapiro, Chief Medical & Scientific Officer, UPMC
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Response & 
Confidence

Question

How Watson works: parse, hypothesize, evaluate, and respond

Analyze 
question

Generate 
hypotheses

Collect and 
evaluate 
evidence

Weigh and 
combine for final 

confidences

Balance
& Combine

1000’s of 
Pieces of 
Evidence

Multiple 
Interpretations

100,000’s Scores 
from many Deep 

Analysis Algorithms

100’s  
sources

100’s 
Possible 
Answers
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There are over 2.3B people on the Web today ... 
… and a trillion connected objects – cars, appliances, 
cameras, roadways, pipelines 

Data is getting more social. . . 
…20M articles on Wikipedia
…30B pieces of Facebook content are shared monthly
…There are 156M public blogs

Data volume is expanding at an incredible rate
…data will grow 800% in the next five years
…Unstructured data grows 10‐50X faster than 
structured
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These cognitive services deliver net new business value

Ask Discover Decide
• Natural language
• Identify relevant 

responses

Features

Attributes

Benefits

• Q&A Platform / 
Chat

• 90% shared 
content

• Improved 
interactions

• Improved client 
satisfaction

• Adv. Analytics
• Validate actions 

through outcomes

• Research App.
• Learning platform
• Custom and 

shared content

• Accelerate time to 
market

• Better outcomes 
via better insights

• Decipher complex 
cases 

• Prioritize 
candidate actions

• Decision support 
application

• Analysis platform
• Custom content

• Evidence-based 
decisions

• Personalize 
actions
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UTI

Diabetes

Influenza

Hypokalemia

Renal Failure

no abdominal pain
no back pain
no cough
no diarrhea

Esophagitis

Diagnosis Models Confidence
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frequent UTI
hyperlipidemia
osteoporosis

hypothyroidism

cutaneous lupus
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supine 120/80 mm HG

urine dipstick: 
leukocyte esterase

urine culture: E. Coli
heart rate: 88 bpm

Symptoms
Family 
History
Patient 
HistoryMedicationsFindings

Acting at the point of impact can be life changing

levothyroxine
hydroxychloroquine

Alendronate
pravastatin

dizziness

anorexia

difficulty swallowing

dry mouth
fever

thirst

frequent urination

Oral cancer

(Thyroid Autoimmune)
Graves’ Disease
Purpura

Bladder cancer
Hemochromatosis
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Big Data is creating new possibilities and insights fueled by analytics

from surveillance cameras trade events per second

meter readings per annum

Analyze product sentiment

Predict power 
consumption

Monitor events of interestIdentify potential fraud

Prevent customer churn

call detail records per day are images, video, documents…

Improve customer satisfaction

Volume Velocity Variety

5 100’s
of Tweets create daily
12 terabytes

video 
feedsmillion

350 billion 500million 80% data 
growth 


