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IBM z Systems

Computer vs

Brain
L fompue B
Frequency GHz 100 Hz
Power kW (300W/chip) 20 W
Volume ~100 liters (one rack) 2 liters
Good for High Performance Sensing, Learning,
Computing, Analytics, Predicting, Adapting,

Enterprise Applications Pattern Recognition,
Contextualizing

> 1 Billion 100 steps
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Memory Retrieval

from Ramony Cajal

(wikipedia) from Felleman and Van Essen (1997)
from Hill et al. 2012 Mountcastle 1978 Zium, MoseeEeny
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Time Sequences

V= Twinkle, twrinkle, little star,

How [ weonder uhat you are.

M/o above the world so high,

Like a digmond. in the skg. ;

“saccade”

BACKWARDSIEASTWIR
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Cortical Learning

(show demo)

S&P500 3.5-Year Chart (%)

w| VAN
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Memory Sequences

Lateral Connections

Spatial-temporal data
stream
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Graphs

Graph Database Topological Analytics Graphical Models
 RDF/PropertyGraph | Collective Graph  ActivityGraph
Attributes Macro

Micro & Reasoning

Financial
products
7 user
Charles Flint, bom “1850" 2| I -
Charles Flint| died “1934" E ﬂ
Charles Fiint| founcer | 1BM L. T Customers who bought these
1BM HQ “Armonk” .
FT a insurance products also

1BM employees | 433 362 3 b ht th f . |
1BM industry Software a8 || = Oug ese linancia
1BM industry Hardware ® 2 services
1BM industry Services l - .‘ E ﬁ
Contextual Analysis Collective Analysis Dynamically discovered Relationships

Temporal, spatial, social, economic, hidden

(Show demo)




Ponzi Scheme

Network
Info Flow

(a) Near-star

_(1). Clique-like
o < {2) Two-way links
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(b) Near-clique (c) Heavy vicinity (d) Dominant edge
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Cyber Security

[
I

= Analyzes security policy and audit data

= Discovers anomalous behavior and misuse of entitlements
— Access to the system

— Use of system

IBM Confidential
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White House Initiative for Personalized Medicine

Rheumatoid

Heart Disease Arthritis

Gene Essentiality
Alzheimer’s Disease

Amyotrophic Lateral Sclerosis

Fastest Microprocessor
TBs of Main Memory
Parallelization

SIMD

&
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Loan Default

= |nput Data
— Gender
— Mortgage
— Debt/Income Ratio
— Balance Outstanding
— Employed
— Married

= Output:

— Default, Confidence Level | N .

= Economics: Labor Market
» Engineering: Failure of a Product, System, Process

» Demographics: Voter Registration



Credit Card Fraud Detection

= Input Data P

AN
“‘i "

Qg

—Transaction ©
—Merchant :
—500 USD

— Credit Limit
—Time
—[tem

= Qutput:
—Default
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Model Trees
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Deep and Shallow Learning

Stem to Drug Class:

Word: CONCEPT_Q anzapine Position in vocabul ary: 473840

Word Di st ance
CONCEPT_At ypi cal _anti psychotic 0.776122
CONCEPT_Ant i depr essant 0. 749192
CONCEPT_Fl uoxeti ne 0. 743936
CONCEPT _Esci t al opram 0.741167
CONCEPT_Trazodone 0. 738563
CONCEPT_M anserin 0. 737606
CONCEPT _Sertraline 0. 735966
CONCEPT_Ant i psychotic 0. 735248
CONCEPT_Nor epi nephri ne_r eupt ake_i nhi bi t or 0. 733836
CONCEPT_Sel ecti ve_serot oni n_r eupt ake_i nhi bi t or 0. 730870
CONCEPT_M rt azapi ne 0. 729193
CONCEPT_Maprotiline 0. 728750
CONCEPT _Lur asi done 0. 727250

July 30,2015 Steve Heisig IBM Confidential © 2015 IBM Corporation
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Deep and Shallow Learning

Stem to Disease State;

Word: CONCEPT _Truvada Position in vocabulary: 2381858

Wor d Di st ance
CONCEPT_Al DS 0. 637585
CONCEPT_HI V/ Al DS 0. 594723
CONCEPT _Term nal _il | ness 0. 592508
CONCEPT _Leuken a 0.571637
CONCEPT _Heart di sease 0. 569702
CONCEPT_Sexual | y_transm tt ed_di sease 0.567041
CONCEPT_Sexual _heal th 0. 562864
CONCEPT_Lung_cancer 0.561791
CONCEPT_HI V 0. 553729

July 30,2015 Steve Heisig IBM Confidential © 2015 IBM Corporation
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Deep and Shallow Learning

Disease State to Prognosis:
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0 25 5 7.9 10 125
Survival time (years)
Subjects at risk (n)
Never MSAD: 15657 15 290 14 844 14 298 13750 6940
MSAD once: 15770 15 363 14 845 14 204 13533 6686
MSAD twice: 884 858 818 772 735 356
Never MSAD —— MSAD once
MSAD twice

Source: Symptoms of anxiety and depression and risk of acute myocardial infarction: the HUNT 2 study, Lise Tuset Gustad, Lars Erik Laugsand, Imre
Janszky, Havard Dalen, Ottar Bjerkeset DOI: http://dx.doi.org/10.1093/eurheartj/eht387 1394-1403

July 30,2015 Steve Heisig IBM Confidential © 2015 IBM Corporation




ldentifying Costs

= Top utilization members
- Cost of actual high-utilization members

Targeted #fMembers Idenfification Predicted Actual % of Total
Popuation |deniified Accuracy Plan Year Plan Year Cost
Cost (M) Cost (HM) Covered
1% 1,485 {999%) 12921 5128 24 11%
L - 1"'...____._#'"-
2% 2,970 99.5% $206.31 5205.91 18%
3% 4,455 99 0% $266.05 5267.19 23%
i 5940 97.5% 531575 531591 27%
F )
5% 7.425 952% | s358.66 535818 %
6% 2910 921% | $39673 [ s30615 34%
e 10,395 | 876%1| 543087 542923 37%
—

B~ 11,280 83 0% 546792 5459.78 39%
i 13,365 78.2% $490.33 5487 24 42%
\'l. .I'r

10% 14,850 73.7% $516.62 §512.7 [ 4¢%1
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Cost Trend Detection

Leverage pattern detection technology to identify the emerging cost drivers, understand
factors that drove healthcare cost from going up/acwn
B Yuliiiy upiuuvvii
Cost Category: Primary Care Physician Market: Tampa-St Petersburg, FL i [ |
Objective: To determine the major factors that drive cost increase |
Data: As of December 2010. Adjusted for Membership Composition. " i
Qtr4 2009 vs Qtr4 2010
Factors with High § Cost Impact (>$10Kk), in descending order of $ cost impact —_—
$ Increase in Overall § Cost | Utilization Utilization $ Unit Cost Unit Cost $

2009 Membership- Paid Amt  Overall Factor Impact Factor Cost Impact Factor Cost Impact
Factor1 Factor2 2010 Paid Amt 2009 Paid Amt Adjusted Paid Amt  (mem-adj)  Estimate'”  Estimate” = Estimate”  Estimate” | Estimate ” | Estimate
Dialysis (Procedure Group) $ 675477 $ 532910 § 507,823 § 147,654 210 $ 353,821 1.90 $ 319,963 1.04 $ 25,980
Age 2010 29 Male $ 966,594  § 635,588 § 765293 §$ 201,301 1.54 $ 340,818 115 $ 126,077 123 $ 181,631
HMO Product $ 2693355 $ 2870591 § 2381225 § 312,130 1.10 $ 244850 1.20 $ 448,892 092 $  (234,205)
Polk County Electrocardiogram $ 664,092  § 553,116 § 522249 § 141,843 1.44 $ 202,917 126 $ 135,001 1.10 $ 60,372
Service Provider 9283503 HMO Product $ 470422 § 371203 § 341711 § 128,711 1.57 $ 171,157 1.56 $ 168,679 099 $ (4,752)
Service Provider 1827323 HMO Product $ 461020 § 358,354 § 338926 §$ 122,094 1.50 $ 152,691 1.52 $ 157,717 0.90 $ (51,224)
Hillsborogh County $ 247217 § 204621 § 173532 § 73685 1.62 $ 94,614 1.70 $ 101,795 0.96 $  (10,020)
New Patient Office 1st (Procedure Group) $ 230560 § 216742 § 216751 § 22,817 1.40 $ 68,448 1.20 $ 39,928 1.10 $ 21,779
Subsequent Intensive Care (Procedure) $ 63664 § = $ -5 63,664 12.67 $ 58,639 8.40 $ 56,085 1.04 $ 2,449
Lee County PPO Product $ 199,602 § 174,325 § 196,540 §$ 3,062 1.40 $ 57,029 1.03 $ 5814 1.31 $ 47,234
Cardiac Catheterization (Procdeure) $ 187,536 § 94999 § 96,990 § 90,546 1.27 $ 40,383 1.01 $ 1,798 124 $ 36,576
34684 Zip $ 228,566 § 171,084 § 170,800 § 57,766 1.20 $ 38,094 1.10 $ 20,779 1.04 $ 8,791
Pasco County PPO Product $ 263,308 § 229,126 § 210,724 § 52,585 1.10 $ 23,026 1.37 $ 70,919 0.68 $ (123,917)
Rehab/Physical Therapy (Procedure Group) $ 54759 § 77,755 § 59,565 § (4,806) 1.71 $ 22,690 1.90 $ 25,939 0.90 $ (6,084)
Pinellas County PPO Product $ 95,050 § 128,938 § 196,135 §  (101,085) 1.29 $ 21,368 0.90 $ (10,532) 1.40 $ 27,326
Charlotte County $ 201,698 $ 38,198 § 36,778 § 164,921 1.10 $ 18,336 1.09 $ 16,654 1.00 $ -
Doppler Color Flow Add-On $ 31,390 § 90,745 § 69,829 $ (38,439) 1.90 $ 14,869 1.70 $ 12,925 1.02 $ 615
Service Provider 4180502 $ 15760 § 380,450 § 240,958 §  (225,198) 5.86 $ 13,069 11.68 $ 14,411 0.58 $ (11,411)
Drug Administration (Procedure Group) $ 13426 § 189,639 § 156,626 §  (143,200) 21.00 $ 12,787 31.00 $ 12,993 0.98 $ (274)
Collier County HMO Product $ 26,814 ' § 204847 § 210,356 §  (183,542) 1.90 $ 12,701 1.87 $ 12,492 0.77 $ (7,810)
Service Provider 4983045 $ 24450 § 451032 § 462,556 §  (438,106) 2.00 $ 12,225 2.01 $ 12,286 0.99 $ (247)
Service Provider 554802 $ 51,827 § 2654 § 1937 § 49,890 0.90 $ (5,759) 1.00 $ - 0.93 $ (3,901)
Echocardiogram (Procedure Group) $ 82456 § - $ - $ 82,456 0.84 $ (15,706) 0.80 $ (20,614) 110 $ 7,496
Refraction (Procedure Group) HMO Product $ 191,564  § 11,801 § 11,028 § 180,536 0.81 $ (44,935) 0.90 $ (21,285) 0.94 $ (12,228)
Doppler Echo Heart Exam (Procedure) $ 66,511 ' § 5710 § 7214 § 59,238 0.19 $  (283548) 0.21 $  (250,209) 0.96 $ 2,771)
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Member Clustering

Provide actionable insights into member cost profiles and health characteristics and serve as an effective
communication tool with other lines of business across the enterprise

Unhealthy,
Seasoned
Boomers

Smoking Urban
Professional

Well-Covered
Women

Welcome Clusters

100%

40%

60%

30%

70%

0006

Highest co-morbidities,
Hypertension

Chronic conditions like
diabetes and cancer

Infectious disease like
bronchitis and pneumonia

Pregnancy and child birth
complication; High
Cholesterol

Few high cost
conditions

Further identify high-cost individuals by leveraging health
condition data from claims




Welcome Cluster

Unhealthy,
A seasoned
boomers

Smoking
B young urban
professionals

Proactive,
C healthy
boomers

Well-covered
women

Health-
E conscious
women

Busy, well-
F covered
young men

Health-
G conscious,
young men

Summary

Description

Most expensive with the
highest co-morbities.
Oldest smokers.

Second most expensive.

Younger smokers

Somewhat expensive.
Second oldest, non-
smokers.

Inexpensive. Younger,
non-smoking females
with high plan richness.

Inexpensive. Younger,
non-smoking females
with low plan richness.

Inexpensive. Younger
males, non-smoking
males with high plan
richness.

Least expensive.
Younger, non-smoking
males with low plan
richness.

$1,004

$505

$325

$275

$206

$156

$120

Medical Cluster

Al

B3

B7

C2

C5

C8

D4

D9

E10

F6

F12

Gl1

Smoking boomers with
high co-morbidities

Young smokers with
chronic conditions

Young smokers prone to
acute conditions

Boomers with costly
chronic conditions

Boomer with high
cholesterol

Well managed boomers

Well-covered women
with pregnancy
complications

Busy well-covered
women

Health-conscious
women with high
cholesterol

Busy stressed young
men

Healthy well-covered
young men

Healthy risk-taking
young men

%
Pop

4.2%

1.8%

2.9%

3.1%

11.7%

27.7%

4.3%

10.4%

7.8%

4.7%

16.5%

4.9%

$1,045

$903

$296

$1,002

$467

$255

$532

$212

$206

$401

$102

$120

Health Summary

Highest in cancer, heart disease,
and co-morbidities

Chronic conditions like diabetes,

cancer, and gastrointestinal
issues

Infectious diseases such as
bronchitis and pneumonia

Musculoskeletal and connective
tissue diseases

High cholesterol and ADHD

Cholesterol and mood disorder
medications

Pregnancy and child birth
complications

Hypertension, use of
antidepressants

Highest in cholesterol and mood
disorders

Hypertension and heart
medications

Few costly conditions

Few costly conditions



Utilization Pattern Analysis and Hot Spotting

Utilization Profiles

Visit Type Description
| PCP visit
2 Specialist visit
3 Emergency visits
4 Outpatient hospital visits
3 Inpatient hospital visits
6 Patient’s home

~

e
it

Patient cohort segmentation into

®
Patient population
subpopulation with similar utilization patterns

under care in Medical
Home

o

Cahort 1




Detecting impairment (intoxication) with Speech Coherence

(AAAI 2014)

" \
#1(¢ friend anymore money over there 1) )
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LN M Lemmatized-Nodes 352 350 . -
oS * Lemmatized-Edges 985 1073 e
Lemmatized-Loop Len 1 8 4
Lemmatized-Loop Len2 44 64
Lemmatized-Loop Len 3 284 442
Lemmatized-Loop Len 4 1712 2956
Coherence:
Phrase to phrase-median 0.2201 0.0049

Alternate phrases-median 0.2895 0.0045
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Coherence Historic Context
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PersonA 2/3/12 Florida 8,000
PersonB 4/5/13 1,000 3000 Texas 12,000
PersonC 6/3/14 50,000 100,000 New York 100,000

© 2015 IBM Corporation
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Natural Language Pipeline

Database
Schema
* A 4
Detected :
Schema independence + e Creation Of
NLP quality improvements + % SQL Querles

Language ambiguity

NLP Pipeline

Input Text

Query Result

SQL
Query

Database

<l
User -
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What Policy Limit does PersonA have?
SELECT PersonA, Policy Limit
From Table

WHERE PolicyHolder = PersonA

What is the highest claim paid this year?
SELECT MAIXIMUM (claim)

From Table

What is the deductible for PersonB?

What is the location of PersonC?

26
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Sentiment Analysis on new Offerings
Reviews.com TV Providers

I'V Provider Rewviews Expert Q&A Compare Top Lists -

Read More TV Providers Reviews =

| Read More TV Providers Reviews [l |
% ATET U-verse® Review

ATE&T U-verse® provides TV service through a reliable fiber optic network and sets themselves apart from
competitors by allowing you to simultaneously record up to four programs. Learn More

Updored- February 3, Z0T4

The Good The Bad

Record up to four shows at once: Limited availability:

Most cable companies provide DVRs that are only capable of recording two One of the major drawbacks to ATET U-verse® is the limited availability.
shows at once. For many households, this will be plenty. But for viewers that Even though U-verse® is currently available in just over 20 states, relative
have a lot of favorite shows, having a DVR that is capable of recording more to standard cable and satellite, access to fiber oprtic networks is limited.
can be a huge benefit. U-verse® allows customers to choose from a number There are multiple companies out there making a push for fiber optic

of DVR options, with the higher-end U-wverse® DVR being able to networks, so availability will most likely increase owver the next several
simultaneously record up to four shows at once. With plenty of hard drive years. In the meantime, if you're determined to get TV services through
space, you'll be able to record 233 hours of standard definition television, and ATET you can take advantage of a partnership with DirecTV.

up to 85 hours of high definition. If you're serious about staying up to date

S A e EraiE e o T LI AT T o skt obe ok Prices increase after six months:

http://www.r eviews.com/tv-pr ovider /att-u-ver se/
http://twothriftysister s.com/att-uver se-r eviews
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Category

#Descri.

#Re=po. ..

E- 4l Records

b C C B b C (B Ch b 3 (b CB Cb (B B Ch CB (B CB (B C (D B

Uncategorized

Mo concepts extracted

Meg: CQuality-Reliability
MNeg: General Dissatisfaction
Po=s: General Satisfaction
Po=: Usability

Pos: Quality-Reliability
Meg: Wariety-Size-Weight
MNeg: Usakbility

Po=: Features-De=sign
Po=: Size-WWeight

Other: Dont Knosw

Po=: Reputation

Other: Not Used-Not Applicable
Po=: Storage

Pos: Would Recommend
Pos: Pricing and Billing
Po=: Comfort

Pos=: Acvailability

Meg: Instructions

Meg: Pricing and Billing
Pos: Speed

Po=: Wariety

Po=: Packaging

Po=: Safety

Pos: Instructions
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prnvn:le, = that are onhy ording two shows
at once. For many ho
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more can be a hu
hooss from a numh-er of
, with the d U—werses [ = being able
to simutanecushy c up to four shows at once. With
plenty of hard drive space, wyou'll be able to record 233
hours of standard definition televizion, and up to 85 hours of
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of |DCE.| and f

Eeweryone in the fami
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optic network brings c t
ATET U-verse® is one uf very few cable TV providers that
utilize=s a fiber optic network. the technu:al
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and consequentry wou can exp—ect an T
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app the | =pesds that accompany optic
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U-verse® is the relativehy
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FPo=:
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FPo=:
Meg:
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Po=:

Po=s:
Po=:
Neg:
Po=:
Po=:
Po=:
MNeg:
Pos=:
Po=s:
Po=:

F'rlclng ﬁnu Elllllng
Packaging
Features-Design
Quality-Reliabiliby
Specd

“Waristy

Aveaila bility

General Dissati=faction
Pricing and Biling
General Satisfaction
Reputation

General Satisfaction
Features-Design
Cuality-Relia bility
Packaging
Quality-Reliabiliby
Speed

General Dis=atisfaction
Pricing and Billing
Usability

Wraristy



IBM z Systems

Collaborations

Analytics for:

Fraud

Risk

Temporal Data Patterns

- Health

- Insurance
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Stale Data for Analytics
Before:

SSSSSS

1
Pushback SQL
—
1




Optimized Real Time Analytics on Z

After:

e Upto 7Xincrease end to end.
e Neural network. On Z: performance increase by 42x,
e Logistic regression by 1.8x, saving 46%-95% of CPU time;

* Increased the speed of data transformations (by 2x) and aggregate
operations (by 2x)

System Z



