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Critical customer and operational agendas continue to drive the use
of predictive analytics

Customer Analytics Agendas Operational Cost Take-out Agendas
Attract the ideal customer Drive operational performance
Grow share of wallet Manage day to day operations
Service & Satisfy Customers ~.Plan for operational success

\\

Predictive Analytics

Decision Management

Define Decision Options
Combine Models and Rules
What If Simulation
Optimization

: Scoring
. Automation
Asset Management | .
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Automating & optimizing decisions requires complementary technology
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Maximizing Return and Minimizing Cost with the Decision
Management Systems

CASE STUDY:
INSURANCE FRAUD
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Combining predictive analytics with other techniques ensures optimal
outcomes for complex use cases

«  South Africa’s largest short-term insurance company Santam

* More than 650,000 policy holders

« Assets under management of 17 billion South African Rand (US $2.4 billion)
« Market share greater than 22 %

 [Instrumented

 When a claim is submitted Santam captures data related to a number of key risk
indicators

 [Interconnected

« The analytical engine uses a combination of business rules and sophisticated
predictive models to assess claims for potential fraud and transfer them to the
appropriate processing channel.

» Intelligent

« By segmenting claims according to risk factors Santam can focus on investigating
high-risk claims and catching fraudsters while rewarding good customers with fast
settlement and better service.
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Combining predictive analytics with other techniques ensures optimal
outcomes for complex use cases (continued)

« Significant results in terms of fraud detection, customer

service and return on investment
santam

» Before
* Minimum time to settle a claim was three days
« After

* Low-risk claims can be settled within an hour
Customers with legitimate claims get much faster service.

Significantly reduced the number of claims that need to be
assessed by mobile operatives, which will lead to
considerable operational cost savings.

Enhanced fraud detection

* In the first month able to identify patterns that enabled us to foil a
major motor insurance fraud syndicate

» Within the first four months saved R17 million on fraudulent
claims and R32 million in total repudiations

Solution delivered a full return on investment almost instantly

6 © 2012 IBM Corporation
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What the business user sees is very different from what the data miner
and decision system see to detect insurance fraud

Fraud Preventi... ~

Clinical Review coaging Review

View Instructions

‘?ﬂg\ Focus

Provider Ciinic Name:

Provider Specialty. Genenal Practice

Allegation Information

Allegations: Upcoding
Priority. 2. Medim
Date of Incident 6382012

Details of Complaint

San Miguel Madical Group Inc

In Network: [ Yes
™ No

Claim Number: clabe

‘The ball I received Hsts a service I think I did not receive.

Comments Complete Save
Investigation Details Case Information
Complaint HFP_lavestigation_000000101201
“ Tasks History
Investigation Details Add > Mot Actions.T
FocusCare Cota amber 00101201 e
Case Creator: john
k Date: 682012 Name Date modified

Provider Information & Provider Contract Jun 6,2012 5:25.17 PM
Provider ID: P0000S TaxID: |52-4556634
National Provider ID CGS554234 DEA Number: 7999873P01
Provider's Name: Jordan Dualap
Street Address: Anywhers
City. Anytown State: FL ZIP Code: 33480
Telephone Number. (555) 901-8885 Fax Number. (555)901-1110

Related Cases

CaselD ~

HFP_Complaint_000000100008
Complant pSadmin Comph

Q Coemplete Helen Santana

HFP_Complaint_000000101501
Compiaint pBadmin Comph

2y Complete Jordan Ounlap
HFP_Investigation_000000100006

Front-line Rep only sees “Refer” at the point of impact

@ Rule name -

Structured,
Unstructured, Social
Media. & Business
Intelligence Data

Sum) focate to
15 r - Likel
2 |2 lard Pro
3 0 ast Track

i

={ Predictive Analytics

Simulation & Optimization

_—-— }

Level Points
Low Risk >-5
Medium Risk > +1

High Risk

Scoring
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Five components of analytical decision making

Lo ip.o>g=i*= W

1. Problem Definition
2. Data

3. Rules
4

5

Predictive Models

Scenario Testing, Optimization, & Simulation
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|:| Lock project (other users will be unable to edit) Fraud Screening and Preve... 5

I:] Hide Data tab from non-administrators é I:] Lock all Data options

Data Source Fields ¥

Operational ‘ Field name Measurement J»'»'ah.les
v PROCEDURE_RISK_GROUP &> Nominal HIGH, LOW, MEDIUM, SUPER_HIGH
{3 QUANTITY_INDEX # Continuous [30,240]
i SERVICE_TYPE & MNorninal Anesthesiology, Pharmacy, Radiology
v Q SUBMIT_CHG / Continuous [0,500]
i {3 SUBMITTED_CHG_INDEX & Continuous [30,249]
= a )
Additional Fields <j Add/Edit additional fields and tables
D ——
Project Data Sources ¥ < Add 2 data source
Name ‘ No. of records ‘ Preview Compatible ‘ Copy ‘ Remove ‘ Lock l
g FSP Database source e p Project Data Model ¢ X é
My Data Sources ¥ <} Add a data source
Name Mo, of records Preview Copy Remove




D Hide Global Selections tab from non-administrators

Fraud Si

.Rule name

Welcome admin Help

Fraud Screening and Preve... ‘ !: '

élncludea’Exclude Remove

Logout
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&D Lock all Global Selections options

Lock

1

@ Exclude OIG List

AaExclude X




Fraud Screening and Prevention Welcome  admin | Help | About | Logout

[] Lock project (other users will be unable to edit) Fraud Screening and Preve... ‘ EE @ "X 4 i H H @ Q E

D Hide Define tab from non-administrators & D Lock all Define optiol
[ Interaction Points (2

Search Dimensions:

[ Health Care Claim
Approve Q
Hold

Suspend
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9 Super high fraud rate for previous vear for the procedure AV X
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11 Remainder
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[suspend = X

2 = X
0 | Approve =
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100 E

% OR # st or

l ’ Fraud_AnomaIyDetect_Deploy|’| = E |T E _
| Choose value... |’ h.4 Ol |¢ ~

Lok [ cancel




Fraud Screening and Prevention
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D Hide Define tab from non-administrators

ﬁl:] Lock all Define options
[ Interaction Points (2

Search Dimensions:

[ Health Care Claim
Approve
Hold

Suspend " Model Target Measure Delete

1S_FRAUD Specify field... X

0 Field (FRAUD_PROB) >=

 Fraud_Pred_Deploy. str

Allocate to Remove
N ' [Suspend E %
2 [t o o=
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Welcome admin Help About Logout

BT

Model type

Data source Target 0 E
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Records used to -~
build: B 4

Optional Settings |

- 10%

Building in Progress...
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NEHA X RZO DO o JEJERO X&)

@

/ Table . .
CRISP-OM | Classes|
(% JE—— N [E—— JE—— J—— JE—— - ‘
= = (jlnsaved project)

A | (T |~ Business Unde
MART.SERVICE_OIG_FIL.. IS_FRAUD FRAUD_PROB Filter Type FRAUD_PROB i[5 Data Understandi

(=R{EIN=]

Table Flat File Database

00 ® PP Eee s & & &

Database Var. File | Auto Dats Prep Select  Sample Aggregate e Type Filter Graphboard | Auto Classifier Auto Numeric Auto Cluster
(ED] [»

17 © 2012 IBM Corporation




smarterAnalytics

\J IS_FRAUD )
!’ ’Lafie ) Generate (!lew nﬂ-
Wodel| Viewer  Summary  Sefings Annotaons.

y
= Fol M=
B+ ELECTRONIC_CLAIM in ["N"] [ Mode: Y]

B TOTAL_CHARGES_PER_PROCEDURE <= 45 [ Mode: N .
Bl TRANSFERRED_CLAIM in ["N"] [Mode: N] Predictor Importance
. TRANSFERRED_CLAIMin ["Y"] [Mode: Y] => Y Target: IS_FRAUD
B TOTAL_CHARGES_PER_PROCEDURE > 45 and TOTAL_C}

Bl TOTAL_CHARGES_INDEX <= 127 [Mode: N]

Bl TOTAL_CHARGES_INDEX > 127 and TOTAL_CHARGES : | ' . :
. TOTAL_CHARGES_INDEX > 204 [Mode: Y] = ¥ ELECTRONIC_CLAIM : : : :
E- TOTAL_CHARGES_PER_PROCEDURE > 109 [Mode: Y] TRANSFERRED_CLAIM L : : :

- NET_ELIGIBLE_TO_SUBMITTED_CHARGE_RATIO <=0 TOTAL_CHARGES_ :l : : : :
NET_ELIGIBLE_TO_SUBMITTED_CHARGE_RATIO > 0.1 PER_PROCEDURE ; ; : ]
NET_ELIGIBLE_TO_SUBMITTED_CHARGE_RATIO > 0.2 PLACE_OF_SERVICE : : : :
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B TRANSFERRED_CLAIM in ["N"] [Mode: N ] SPECIALTY :| : : : :
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DIAGNOSIS_PERCT ] : ; 5 :
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T I T T
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1 1 | | | r 1 I I 1 1 1 | | |
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of Mixed Risks 2 @ Anomaly is detected for the claim |Anoma|9 Claim E & AV b 4
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Fraud Screening and Prevention Welcome admin Help About | Logout

‘ ﬂ Lock all Define options
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Name: Ihbsolute ot relative high charge

i Allocation: [High Charge E

Description: | |
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Edit Insert View Tools SuperNode Window Help

S EHE AR e B> e K

SERVICE_TRAINING ﬁ > @ > . > . > @
SERVICIW’RAINING

e @ e B —

CustomPostDataSet autodataprep partition

cluster

E Estimated number of models to be executed: 3

Models used:

Fekts Mode oot Dscara Amottons

Use? | Model type | Model parameters | No of modeis
v :‘g Kohonen Default 1
i/ @ K-means Default 1
¥l 1’5“ TwoStep Default 1

Restrict maximum time spent building a single model to

(stspang ..

Database Var. File

41

CustomPostDataSet-Co.. autodataprep $XC—autocluster Custol
ey ok |(b Run| cancel
7]
Build Time Number of | Smallest Smallest Largest Largest Smallest/

Favortes  @Record ops Us. : Sihouette
8 Fovortes | @ Soures (mins) Custers | Clster (N) | Cluster (%) |Cluster (N) | Cluster (%) | Largest ""““‘*’
@ ’ @ ’@ @ m@ K-means1 <1 0.305 5 284 814 27 0.349 0

Auto Data Prep | Select  Sample

22
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Cluster Sizes

Clusters
MNormal Service
| High Fraud Rate Se...
| High Charge for aP...
| High Total Submitte...
High Out of Pocket ...

Size of Smallest Cluster 284(9.5%)

Size of Largest Cluster 814{27.1%)

Ratio of Sizes:

Largest Cluster to Smallest Cluster 2.87

| CEL SW1+ 1 E1eST 18033 ICTEm
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Simulation Date

From:|2012-06-07 01:52: 15 [/] No expiration

IFSP Database source E
: —
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15
—— sions Output opﬁ(:mS’

Claim Area

Clairmn Area

Action Data source: FSP Database source “¥Total Simulation Records: 500
Rule View:

&

Approve Hold Suspend Approve Hold Suspend
Action Action
Model based Action Rule based Action

Action - Final Outcome:

: —
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Simulation Data Source Simulation Date

IE FsP Database source |¥ | From:[2012-06-07 01:53:21 | 35 [Y] No expiration

To: | Iﬁ‘:‘

Health Care Cla

Model actions
Suspend Hold Approve
Hold v Hold v
A4

Suspend

Rules actions Hold Hold

Approve

View @ All results O All runs

Displaleuni E Number of runs retained: 1
Action Count Percent
Approve 389 80.5
Hold 53 11
Suspend 41 8.5

Total Count 483

Total Records: S00
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MAJOR CHALLENGES
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Major Challenge: Volume of Data

Marriage of Predictive Analytics and Specialized,
Tuned Appliances

« SQL Pushback + In Database Mining

Decision Trees, K-Means, Principal
Component Analysis, Regression, Tree,
Bayesian Networks, Naive Bayes Classifier, K-
Nearest Neighbor, Divisive Clustering

« UDF Capability in Modeler to run virtually all
SPSS analytics in Netezza

Recent performance testing results using SQL
Pushback and SPSS algorithms:
Time to Score 100M records with 10 predictors and

1 model: 4 seconds
Time to Score 100M records with 20 predictors and
20 models: 10 seconds

28
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Major Challenge: Variety of Data

|&;‘ Interactive Workbench - Customer_Service

BEX

File Edt View Generate Categories Tools Help

29

car.

Nea: Service: Accessibilitv

by sEBERX . . -
2. Visualize Results
Podact H 5 T |78pattems P> Display '] | concept web Type Vieb
w " . -
Global n Type2 X By > JIQ - A v
148 -
66 damage to the car wrong % Negative
64 @ @ # Products
38
37 . Global
13 fx Positive Count
29 <Negative> 20
2 18
20 <Contextual> 16
19 fX |<PositiveAtiitude vacation car rental problem car too long car rental company 14
14 <Products> Po @ @ @ 0 12
— 1.0
.. no intention to use
1. Analyze Patterns: Opinions and Related
Topics
: o m— = _ _
= 4 windshield wipers out ofstock missed had
Pows H B b kel kel
Extract Selected: 10 patterns Displa H
- 4. Score and Use in a
Global Docs In Concept 1 Concept 2 Predictive Model
2 2 fx car out of stock —
1 1 car missed H & 8B .5
1 1 f car bad
1 1 car wrong Customer_Service (12) ﬁ Categories
1 1 fx car rental company o intention to use They were idiots. The car had problems and they were Neg: Product: Functioning |
1 1 fx vacation car rental problem them or provide a replacement without a lot of hassle. Neg: Service: Knowledge
1 g g
1 1 fx windshield wipers problem Pos: Service: General
1 1 f car problem
1 1 jx car t00 long Ithought the re; tive hgndled the mmal;‘rwation badly. The Neg: Product: Availabilty/Varie...
4 4 fx Hamanetn the car arohlem company was out of cars, with coming in that day. Then the Other: Don't Know
2 € ¢ fried to find us a car at another franchise. There they Other: No Like/No Dislike
were success
3. Go Back to Customer
The car rental company that | went with had very go me Pos: Service: Attitude
Feed baCk 3 [service. They were out of a certain car | reserved and gave me a Pos: Service: General
u nd apologized. Neg: Product: Availability/Varie...
Was average, out of the ordinary. Took a long time to get the Neg: Product: Functioning -
B

|8 3¢ (34) categories
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Major Challenge: Veracity of Data is addressed with approaches
like Entity Resolution & Context Accumulation

30
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What is entity analytics?
= An entity could be an individual, vehicle, vessel etc

= Entity analytics enables an organization to resolve like entities, even when
the entities do not share key values (eg ID number)

» The data can come from multiple sources or just one source

= The matching technique enables even the weakest connections to
be discovered

» The result is more accurate analytics, based on correctly resolved entities.

Where would you use it?

» Where data quality and model accuracy are critical
» Financial services such as banking and insurance
= Border/National security or Customs

= Policing

@ W

~

/

© 2012 IBM Corporation



smarterAnalytics

| |
llllll
h
i
ual
L
@
/
.
VA2
\

Entity Analytics — specific example

Resolved Entity

Entity 102
Name Beth L. Johns -
Parker 1
BL Johns
Addrl 123 Main Street
777 Park Road
City New York
State NY
Phone | 2127331234 | ---
DOB 6/21/1954
Income $8,000
Credit Debt $5,359
Other Debt $2,009
Debt to Income 92.1
Prev Default? True
Pending Loan False

Entity 343 Entity 642
—Igu_ll— Liz lohns Full==--__ iﬁi?eth Lisa
1 D
A'ddr 33 Red Dr Addr1 33 Reed Dr
City Mamaroneck Gi White Plai
State NY S;tY( o ite Plains
Postal 10354 : atel L035a
osta
Phone - 212-733-1234 | o one-- | 914-698-2234
914-698-2234 | $31 000
Income »9,000 r;];;me 6/2i/1954
Credit Debt $6,000 Credit Debt <1362
Other Debt $3,000 0“; ! Deb s.001
Debt to Income 100 ther Debt !
Debt to Income 17.3
Prev Default? True
. Prev Default? False
Pending Loan False )
Pending Loan True

31

Name Elizabeth Lisa Johns
Liz Johns
Beth L Johns-Parker
BL Johns
Addrl 123 Main Street
777 Park Road
33 Red Dr
33 Reed Dr
City New York,
Whie Pains MemaronedSiate
NY
Postal 11732, 10354
Phone 212-733-1234
914-698-2234
DOB 6/21/1954
Defaults Yes
Income $48,000
Credit Debt $12,722
Other Debt $9,009
Debt to Income 113.5
Prev Default? True
Pending Loan True

© 2012 IBM Corporation
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Velocity of Data requires special scoring approaches

" Enable Predictive Analytics to be deployed in new domains based on streaming data

InfoSphere Streams O SPSS Scoring Operator

S (C08
9 Modeler Scoring Stream
/ drugplot.str

7,
K
QQ
O,
2
File System
= , = @ = %
‘@‘—» —>g—>g—>&/‘—b < E
customer_offers_new...Gender, Homeown, Pda.. Type Auto Data Prep churn FlatFile drugplot.str
SPSS Solution Publisher

SPSS Collaboration & Deployment Services

~
e Model Refresh

32 © 2012 IBM Corporation



©®
____:__

_ _-"



