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Data is transforming every industry
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44 zettabytes by 2020

Sensors
& Devices

Unstructured
Medical
Images

We are here

Multimedia

Natural
Language

Enterprise Structured

But the true value
of Big Data is in R : -
the embedded, : = I : Raaaztions] IS amily history

Raw data = - Dietary riskisssr

mU/ti-mOda/ Context Feature - ~ ersonal financial s:&xation

o hemical exposuré’
extraction Domain W Social relationships

linkages

metadata

contextual
analytics




We pay a big price for not knowing
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Cognitive Systems are the new tools for the 21st century

» : Cognitive
Cognitive Computing enables Systems

a deep partnership between people and computers
that enhances and scales human expertise
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A vision of the future:
Every professional will have a cognitive assistant

Healthcare -
Surface best protocol options “Before | recalculate the findings, would you
for practitioners . .

like to hear about the other important factors
Finance that may impact your decision?”

Enhance portfolio analysis
and risk management

Education
Deliver personalized programs
for students & teachers

Business Decisions
Analyze complex scenarios and
support strategic decisions

%W #lJCAI16




Human + Machine

Compassion Bias elimination
I
Value judgment Anomaly detection
Social benefit Population analysisff :

e

...leads to better decision making
improving the human condition




Achieving professional competence in deep domains

Professional

Grad School

College

High School

Middle School

Elem School
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Physics

Understand undocumented
practices

Understand highly specializéd
technical documents, papers

Understand, use college-level
textbooks, math

Understand, use HS-level
textbooks (e.g. figurative lang),
math, Internetdmnedia

Understand, uséigraphsy
diagrams, math, videos

Understand, use pictures,

Chemistry

Math Engineering

Formulate Frameworks (laws,
constitutions, philosophies)

ManagefContradictions

Bre@k Rules Make Rules

Evaluate Ideas

Formulate Goals
Think strategically
Form Concepts

Learn to ask questions

Deal with high-level
abstractions

Start thinking about thinking

Use analogies, causal inference

Law

Write judgments
Make movies
Make art

Write dissertations

Tell Stories
Design Experiments

Write technical papers
Write term papers

Write high-school level
essays

Do homework

Construct topically coherent

Finance

Medical Management
Radiology
Negotiate Deliver value
Maintdin credibility, viability
Act ethically Manage People

Operate in a (bot+human) team
Teach (TA)
Understand peoplé

Collaborate

Tutor High School students
Make presentations

Design projects, take part in
competitions (debates,
quizzes, ...)

Explain
Conduct Experiments

Learn to understand and

... Thousands more

Radiologist

CPA

Bar Exam

Real Estate exam
Nursing Exam

Dissertation
Papers

GRE LSAT
MCAT GMAT
SAT

8th grade

standardized tests

4t grade

numbers, sentences; learn chains, think logically about paragraphs follow rules standardized tests
through play concrete objects
INGEST COGITATE GENERATE INTERACT PERFORM

Metrics of Progress
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Figure 3: Index of Changing Work Tasks in the U.S. Economy 1960-20092'

—®—Working with New Information

=#=Solving Unstructured Problems

“#=Routine Manual Tasks
Non-Routine Manual Tasks

=—®=Routine Cognitive Tasks

1960 1970 1980 1990 2000 2006 2009

Source: Reproduced from Levy and Murnane (2013)
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Occupations will restructure to meet elastic demand...

Ambulatory Surgery Centers
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Three decades ago, Licensed Practical
Nurses were viewed as obsolete...

But, LPNs employed rose by 37% and
hourly wages rose by 24%

Branch Banking
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1970 1980 1990 2000 2010
Even with the growth of ATMs, “tellers” |
employed have continued to grow

Fulltime equivalent workers + ATMs

From James Bessen (2016)
They now focus on relationship mgmt

and investment mgmt

Focus needs to shift to skills required for tasks... vs. qualifications for jobs
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P-TECH: A new vocational education model for grades 9-14

P-TECH Replication
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Social and ethical questions will come to the forefront...

* How to build trust?
explainability, reinforcement, intent, certification

- How to assure integrity and accuracy?
bias, risk of false positives/negatives

- How to tradeoff privacy and benefits?
delegation, accountability

#CognitiveEra

Learning to trust artificial
intelligence systems
Accountability, compliance and ethics
in the age of smart machines

o]

Dr. Guruduth Banavar
Chief Science Officer, Cognitive Computing
Vice President, IBM Research




New partnerships will accelerate beneficial applications of Al

N Partnership on Al

to benefit people and society
amazoncom () peephind /(50 gle E:?:?—_:_—?

® Microsoft

« Advance the public’s understanding of Al

* Formulate best practices for ethical Al

« Serve as an open platform for engagement
on Al’s influence on people and society
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