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. Insurance Fraud a Significant Problem

* Insurance Fraud a $31B industry in the US in 2003
« About 10-15 percent of all claims are fraudulent
* Over 25% of all claims have some element of fraud/abuse

* More than 1 of every 3 bodily-injury claims from car
crashes involve fraud

« 17-20 cents of every dollar paid for bodily injury claims
from auto policies involves fraud or claim buildup

* Property & Casualty Insurers Survey (2004)

* About 11-30 cents — or more — of every claim dollar is lost to
"soft" fraud (smalltime cheating by normally honest people)

* Fraud adds $5.2-$6.3 billion to the auto premiums that
policyholders pay each year
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Reports of Fraud Are on the Rise ceLG,

o Expense account abuse % Type of Fraud Experienced During the Prior 12 Months
and theft of assets (Percentages)
showed the greatest
percentage point Employee Fraud [ N AREEEEEEEE ;o
Increases since 1998
750 percent of Consumer Fraud 32
® 0
companies surveyed Vendor-Related, Third-Party Fraud [ 25
report they experienced Computer Crime N i
an instance of fraud ,
(62% in 1998) Misconduct 15
« Employee fraud is the Medical/lnsurance Fraud [ 12
most prevalent type of Financial Reporting Fraud 7
fraud
* Medical/insurance fraud
& financial reporting
fraud are the most
costly
ORACLE
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Types of Fraud

«Computer Crime
« Hacking and other cybertheft

*Consumer Fraud
* ATM theft
* Check fraud
* Credit card fraud

* Fraudulent classification of merchandise
for customers

* Fraudulent merchandise returns
* |dentity theft

*Employee Fraud
* Check fraud
* Expense account abuse
* Payroll fraud
* Pension theft
* Theft or misappropriation of assets

*Financial Reporting Fraud
* Asset revenue misstatement
» Concealed liabilities and expenses
* Improper revenue recognition
* Inadequate omissions and disclosures
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* Medical/Insurance Fraud
* Medical/insurance claims fraud
* Policy churning
» Workers’ compensation fraud

* Misconduct

* Conflicts of interest
* Insider trading

*Vendor and 3"-Party Fraud
* Bid rigging and price fixing
* Bribery
* Diversion of sales
* Duplicate billings
* Extortion
* False invoices and phantom vendors
* Inventory theft
« Kickbacks and conflicts of interest
* Loan fraud
* Theft of intellectual property
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People's Attitudes About Fraud—Consumers

* Nearly one of four Americans say it's ok to defraud
Insurers
«Some 8 percent say it's “quite acceptable” to bilk insurers, while 16

percent say it's “somewhat acceptable.”

* About one in 10 people agree it's ok to submit claims for items that
aren’t lost or damaged, or for personal injuries that didn’t occuir.

* Two of five people are “not very likely” or “not likely at all” to report
someone who ripped of an insurer. Accenture Ltd.(2003)

* Nearly one of 10 Americans would commit insurance
fraud if they knew they could get away with it.

* Nearly three of 10 Americans (29 percent) wouldn't
report insurance scams committed by someone they
know. Progressive Insurance (2001)

' 7 Coalition Against Insurance Fraud
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. People's Attitudes About Fraud—Consumers

* More than one of three Americans say Iit's ok to
exaggerate insurance claims to make up for the
deductible (40 percent in 1997).

Insurance Research Council (2000)

* One of four Americans says it's ok to pad a claim to

make up for premiums they've already paid.
Insurance Research Council (2000)

* One of three Americans says it's ok for employees to
stay off work and receive workers compensation
benefits because they feel pain, even though their

doctor says it's ok to return to work.
Insurance Research Council (1999)

' 7 Coalition Against Insurance Fraud
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. People's Attitudes About Fraud—Physicians

* Nearly one of three physicians say it's necessary to
‘game” the health care system to provide high quality
medical care.

« More than one of three physicians says patients have
asked physicians to deceive third-party payers to help
the patients obtain coverage for medical services in
the last year.

* One of 10 physicians has reported medical signs or
symptoms a patient didn't have in order to help the
patient secure coverage for needed treatment or
services in the last year.

7— Coalition Against Insurance Fraud Journal of the American Medical Association (2000)
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. Typical Committer of Fraud

* The typical fraudster is male, between 36 and 55
years old

* By the time he starts profiting from his illegal means,
he has usually been employed by the company for
SIX or more years

 He typically works in the financial department, and
commits the deed alone

* He is driven to crime by a desire for money and by
opportunity
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. Typical Committer of Fraud

A rogue trader has cost French bank
Societé Génerale €4.9bn (£3.7bn)
In the biggest fraud in financial history

* News of the fraud, which will virtually wipe out 2007
profits at France's second-largest bank, sent
shockwaves through European markets, already
battered by the escalating credit crisis.

ORACLE

Copyright © 2009 Oracle Corporation




Enron *# g
O ,po

At the end of 2001 it was
revealed that its reported
financial condition was
sustained substantially by
Institutionalized,
systematic, and creatively
planned accounting fraud,
sometimes called the
"Enron scandal".

* Enron has since become a
popular symbol of willful
corporate fraud and
corruption.
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"Qur performance has never been
stronger; our business model has
never been more robust: our growth
has never been'more certain..."
—Enron's Ken Lay, in an e-mail to
all employees, Aug. 14, 2001
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20 Ways to Detect Fraud Féﬁ |

http://www.auditnet.org/testing_20_ways.htm

1. Unusual Behavior \

The perpetrator will often display unusual behavior, that when taken as a whole is a strong indicator of fraud.
The fraudster may not ever take a vacation or call in sick in fear of being caught. He or she may not assign out
work even when overloaded. Other symptoms may be changes in behavior such as increased drinking,
smoking, defensiveness, and unusual irritability and suspiciousness.

2. Complaints

Frequently tips or complaints will be received which indicate that a fraudulent action is going on. Complaints
have been known to be some of the best sources of fraud and should be taken seriously. Although all too
often, the motives of the complainant may be suspect, the allegations usually have merit that warrant further
investigation.

3. Stale Items in Reconciliations

In bank reconciliations, deposits or checks not included in the reconciliation could be indicative of theft. Missing
deposits could mean the perpetrator absconded with the funds; missing checks could indicate one made out to
a bogus payee.

4. Excessive Voids

Voided sales slips could mean that the sale was rung up, the payment diverted to the use of the perpetrator, and
the sales slip subsequently voided to cover the theft.

5. Missing Documents

Documents which are unable to be located can be a red flag for fraud. Although it is expected that some
documents will be misplaced, the auditor should look for explanations as to why the documents are missing,
and what steps were taken to locate the requested items. All too often, the auditors will select an alternate item
or allow the auditee to select an alternate without determining whether or not a problem exists.

6. Excessive Credit Memos

Similar to excessive voids, this technique can be used to cover the theft of cash. A credit memo to a phony
customer is written out, and the cash is taken to make total cash balance.
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7
20 Ways to Detect Fraud FRA J

7. Common Names and Addresses for Refunds N

Sales employees frequently make bogus refunds to customers for merchandise. The address shown for the refund is
then made to the employee's address, or to the address of a friend or co-worker.

8. Increasing Reconciling Items

Stolen deposits, or bogus checks written, are frequently not removed, or covered, from the reconciliation. Hence,
over a period of time, the reconciling items tend to increase.

9. General Ledger Out-of-Balance

When funds, merchandise, or assets are stolen and not covered by a fictitious entry, the general ledger will be out of
balance. An inventory of the merchandise or cash is needed to confirm the existence of the missing assets.

10. Adjustments to Receivables or Payables

In cases where customer payments are misappropriated, adjustments to receivables can be made to cover the
shortage. Where payables are adjusted, the perpetrator can use a phony billing scheme to convert cash to his or
her own use.

11. Excess Purchases

Excess purchases can be used to cover fraud in two ways:
Fictitious payees are used to convert funds
Excessive purchases may indicate a possible payoff of purchasing agent

12. Duplicate Payments

Duplicate payments are sometimes converted to the use of an employee. The employee may notice the duplicate
payment, then he or she may prepare a phony endorsement of the check.

13. Ghost Employees

Ghost employee schemes are frequently uncovered when an auditor, fraud examiner, or other individual distributes
paychecks to employees. Missing or otherwise unaccounted for employees could indicate the existence of a ghost
employee scheme.

ORACLE
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7

20 Ways to Detect Fraud FRA D

14. Employee Expense Accounts

Employees frequently conceal fraud in their individual expense account reimbursements. These
reimbursements should be scrutinized for reasonableness and trends, especially in the area of cash
transactions on the expense account.

15. Inventory Shortages

XC e shrinkage
S

Normal shrinkage over a period of time can be computed through historical gghalysis
could explain a host of fraudulent activity, from embezzlement to theft j e
16. Increased Scrap [!a
In the manufacturing process, an increa mount C@d indicglle | and resell
this material. Scrap is a favojite target m itis usuml 0 less scrutiny than
regular inventory. I
17. Larg '
Excessive '
18. Em

n

dua ndicate il¥tances of fraudulent disbursements.
Employeegbein®paid for overtirfie hours not worked by altering time sheets before or after management
approval.

19. Write-off of Accounts Receivable

Comparing the write-off of receivables by customers may lead to information indicating that the employee
has absconded with customer payments.

20. Post Office Boxes as Shipping Addresses

In instances where merchandise is shipped to a post office box, this may indicate that an employee is
shipping to a bogus purchaser.

ORACLE
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May 22 1:14PM FOOD
May 22 7:32 PM WINE
.. Gas Station?2

June 14 2:05PM MISC /

June 14 2:06 PM MISC

June 15 11:48 AM MISC Mobil Mart $75.00 Pairs

June 15 11:49 AM MISC  Mobil Mart  $75.00 $%?
May 22 7:32 WINE  Wine Bistr $28.00
May 22 7:32 WINE  Wine Bistro $28.00
June 16 11:48 AM MISC il Mart ~ $75.00
June 16 11:49 AM MIS Mobil Mart $75.00
All same $75 amount?
ORACLE
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Fraud Prediction

drop table CLAIMS_SET;
exec dbms_data_mining.drop_model('CLAIMSMODEL");
create table CLAIMS_SET (setting_name varchar2(30), setting_value varchar2(4000));

POLICYNUMBER

PERCENT_FRAUD RNK

where PASTNUMBEROFCLAIMS in (‘2 to 4', 'more than 4')))
where rmk <=5
prder by percent_fraud desc;

Copyright © 2009 Oracle Corporation

insert into CLAIMS_SET values 6532 64.78 1
('ALGO_NAME''ALGO_SUPPORT_VECTOR_MACHINES"; 2749 64.17 2
insert into CLAIMS_SET values (PREP_AUTO','ON"); 3440 63.22 3
commit: 654 63.1 4
12650 62.36 5
begin
dbms_data_mining.create_model('CLAIMSMODEL', 'CLASSIFICATION',
'CLAIMS', 'POLICYNUMBER', null, 'CLAIMS_SET");
end;
-- Top 5 most suspicious fraud policy holder claims
select * from
select POLICYNUMBER, round(prob_fraud*100,2) percent_fraud,
rank() over (order by prob_fraud desc) rnk from
select POLICYNUMBER, prediction_probability(CLAIMSMODEL, '0' using *) prob_fraud
from CLAIMS ORACI_E
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Building a Check Fraud Detection System
Using Oracle 11g and Oracle Data Mining

I
ORACLE Oracle OpenWorld 2009 Vote-a-Session
r-ﬂﬁix_heta_luga_vzh Go to Mix and login »

Home » Industries » Financial Services

Building a Check Fraud Detection System Using Oracle 11g
and Oracle Data Mining

Type Conference Session Presenter Jiang Zhou
= i Ll X
Track Financial Semvices Stream Industries Share this: m‘g_n‘ } l n Ware...
25 people voted for this
Abstract
Itis estimated that the nation's banks experience over $10 billion per year in attempted check fraud. In order to ﬂ ﬁ| B
minimize this type of fraud loss, a data driven predictive model is assembled, tested and deployed within a single g “

platform using Gracle 11g and Oracle Data Mining (20DM). Since all of the processes can be executed within a
database, it provides a level of security crucial to banks. Gracle 11g and QDM allow users to perfarm a multitude of

anql:.-‘ms L|5||_1g_large volumes of transactional I:Ia.ta.ThefeatulreTa of O_rg;le 11g_qn|:|_ODr.-1 [e_l.g. anal_:.-tlcalfunctlfjnsl. More in this stream and track
various predictive maodels, ease of model deployment, materialized views, paritioning, etc.) resultin substantially ] ) ]
increased productivity, manageahility and scalability. Managing Change in Banking: Integrated

Perormance Management

About the presenter

ﬂ Jiang Zhou The next generation User Experience

ORACLE
Copyright © 2009 Oracle Corporation




Oracle Data Mining Option @
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What is Data Mining? S72€-< 1148

DATABASE

« Automatically sifts through data to
find hidden patterns, discover new insights,
and make predictions

- Data Mining can provide valuable results:
* Predict customer behavior (Classification)
* Predict or estimate a value (Regression)
« Segment a population (Clustering)

- |[dentify factors more associated with a business
problem (Attribute Importance)

* Find profiles of targeted people or items (Decision Trees)

» Determine important relationships and “market baskets”
within the population (Associations)

* Find fraudulent or “rare events” (Anomaly Detection)

ORACLE
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Data Mining Provides
Better Information, Valuable Insights and Predictions

* Cell Phone Churners vs. Loyal Customers f

1l
Segment #3:

IF CUST_MO > 7 AND
INCOME < $175K, THEN
Prediction = Cell Phone
Churner, Confidence =
83%, Support = 6/39

Income

Segment #1.:

IF CUST_MO > 14 AND
INCOME < $90K, THEN
Prediction = Cell Phone

3 P
‘k y )

100%, Support = 8/39

Customer Months

ORACLE
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Data Mining Provides
Better Information, Valuable Insights and Predictions

Income

* Cell Phone Fraud vs. Loyal

Customer Months

Copyright © 2009 Oracle Corporation
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Finding Needles in Haystacks

« Haystacks
are usually

BIG

* Needles
are
typically
small and

rare

Copyright © 2009 Oracle Corporation
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Look for What is “Different”

ORACLE
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. Challenge: Finding Anomalous Records

» Considering
one attribute X, X,
at a time, each

record, may
look “normal”

X5

X3

X4_/ \\

ORACLE
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. Challenge: Finding Anomalous Records
» Considering

multiple X,
attributes, taken
collectively,
a record may
appear X,
anomalous

X3

ORACLE
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Oracle Data Mining

Overview (Classification)

ORACLE 11 g

DATABASE




Traditional Analytics (SAS) Environment

Source Data SAS Work Process Target
(Oracle, DB2, re ut (e.g. Oracle)
SQL Server, (SA ets) (SA Area)
TeraData,
Ext. Tables, etc.)
ORACLE
SA SA

= ;

« SAS environment requires:
» Data movement
» Data duplication
 Loss of security

ORACLE
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Oracle Architecture

Source Data ORACLE

(Oracle, DB2,

SQL Server,
TeraData,
Ext. Tables, etc.)

= -

* Oracle environment:
* Eliminates data movement
 Eliminates data duplication
* Preserves security

Data Mining

Ty

Copyright © 2009 Oracle Corporation

ORACLE



http://search.oraclecorp.com/search/search

In-Database Data Mining

Traditional Analytics Oracle Data Mining
TS T T T s s £-"""
Data Import /Reths \
% » Faster time for
Data Mining Y “Data” to “Insights”
Model “Scoring” Y

* Lower TCO—Eliminates
Data Preparation KRS C . * Data Movement
and Y Davings . icati
Transformation KRN ) J M P?tq DuSpllcat.lton
% ! aintains Security /

Data Mining
Model Building

Model “Scoring”
sData remains in the Database
Data Prep & :

B { :Embedded data preparation

,:::::.,»Cutting edge machine learning
.« algorithms inside the SQL kernel of

Data Extraction . M;m(;e;fegﬁﬁg;;g Database

DelE, PIEpREen .. SQL—Most powerful language for data

Hours, Days or Weeks Secs. Mins or Hours preparation and transformation
ORACLE

‘Data remains in the Database

Source SAS SAS Process Target
Data Work Process Output
Area ing

H sas || sas || sas ORAC

ORACLE
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Oracle Database Machine & ODM

* Integrated data warehouse solution
» Extreme Performance

 Scalability to Petabytes

* Enterprise-Ready
* Complete data warehouse functionality

* Blazingly fast performance

* Enterprise-level availability and security
» Scoring of Oracle Data Mining models

*10-100X faster than conventional DW systems

* For example, find the US customers likely to churn:

select cust id

from customers

where region = ‘US’

and prediction probability (churnmod,

\YI

using *) > 0.8;

Copyright © 2009 Oracle Corporation
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Oracle Database Machine & ODM

* In 11ng, SQL predicates and Oracle Data Mining models are

pushed to storage level for execution
For example, find the US customers likely to churn:

select cust id

from customers

where region = ‘US’

and prediction probability (churnmod, ‘Y’ using *)

> 0.8;

Company Confidential June 2009

ORACLE
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ODM 11gR2 Scoring: Offloaded to Exadata

- Data mining scoring executed in Exadata:

select cust id Scoring
from customers - function
where region = ‘US’ executed in
and prediction probability(churnmod, ‘Y’ using *) > 0.8; Exadata

« All scoring functions offloaded to Exadata

* Benefits
 Reduces data returned from Exadata to Database server

 Reduces CPU utilization on Database Server
« Up to 10x performance gains

ORACLE

Company Confidential June 2009



Problem
Classification

A

Lo,

A AAAAAA
A AAAAAA

Oracle Data Mining
Algorithm Summary 11g

Algorithm

Logistic Regression (GLM)
Decision Trees

Naive Bayes

Support Vector Machine

Multiple Regression (GLM)

Applicability

Classical statistical technique
Popular / Rules / transparency
Embedded app

Wide / narrow data / text

Classical statistical technique
\Wide /narrow data /text

Anomaly
Detection

One Class SVM

Lack examples

Bk e i

AN x1O
——rttrotrte—ptyr——
+ 0 4

Importances -r..°—n§

NATTTITTTOTT Eﬂ!SblipiiUll
Length (MDL)

A1 A2 A3 A4 A5 A6 AT

Association @ AT

* _> "

00V % Ao .
Rules . Hﬁnlll' A,
Clustering ¢4 ,— %4

o'o‘A —Poo

A
A -

Feature °o" s
. 1-'2‘0
Extraction © "ie+

218

Apriori
Hierarchical K-Means

Hierarchical O-Cluster

NMF

FTF2F3F4

Copyright © 2009 Oracle Corporation

Identify useful data
Reduce data noise

Market basket analysis
Link analysis

Product grouping
Text mining
Gene and protein analysis

Text analysis
Feature reduction

ORACLE



.Oracle Data Mining 119

Anomaly Detection
Problem: Detect rare cases

Rare events, true novelty

. ()
* Fraud, noncompliance I g0AN
, @ P @A
* Disease outbreaks ® " o
* Outlier detection ’ O .....
* Network intrusion detection xzm >
 Oracle Data Mining A
* “One-Class’” SVM Models , ® &
. AN
. @A
e 7
*+ n®p
o et o
X2 >
X1
ORACLE
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* Oracle Data
Mining mines
unstructured I1.e.
“text” data

Include free text
and comments in
ODM models

Cluster and
Classify
documents

Oracle Text

used to
preprocess
unstructured text

Oracle Data Mining and Unstructured Data

Structure Data |
Fetch Size: 100 | Fetch Mext | Refresh |
cusT_D| AFFNTY_CarD | ace cul| COMMENTS | cust_mari
101501 0 4 F Shopping st yvour store is a hassle. | rarely hop there and usually forget to bring your nes lovatty .. JMeverid
101502 0 27T M Affinity card iz great. 1think it iz & hassle to have to remember to bring it in every time though. Iewerhd
101503 0 20 F | purchaszed a nev computer recently, but the manuals werent included. Could you ship them ta me . JMeverhd
101504 1 45 M Affinity card is great. |think it iz & hassle to have to remember to bring it in every time though. harried
1013505 1 34 M Wty dicdn't you start a program like this before”? Everyone else has been offering discounts like this . jMevertd
101506 0O 38 0M Forget it. | 'm not giving you all my personal infarmation. | vwizh you'd give up and respect a customer . JMarried
101507 0O 28 0M It is & good way to attract new shoppers. After shopping at your store for more than a month, [ am v jMarried
101508 0 19 M | shop your store a lot, | ove your weekly specials. everhd
101509 0 52 M Atfinity card makese senze only for bulk purchases. For all others, driving so far iz not warth the di... fMarried
101510 1 27 M Could you send an Affinty Card to my mother in France? Let me know and Il send you here address JMeverid
101511 0 30 0M Shopping at yvour store iz a hassle. | rarely shop there and usually forget to bring your e lovatty .. JMevertd
101512 0 30 F The nevy atfinity card iz grest. Thank you. | da have to say that it is 5 bassle to remember to bring it .. JMevertd
101513 0 HOM Thanks but even with your discounts, your products are too expenzive. Sorry. Matried
101514 0 45 M Affinity card is great. |think it iz & hassle to have to remember to bring it in every time though. e erhd
101515 0 36 F | purchased the new mouse pads and love them. | also purchased one for my sister and one for my . JMeverhd
101516 0O 33 M Don't =end me arny more promotions. | get too much lousy junk mail already harried
101517 0 38 F Shopping at your store is a hassle. | rarely =hop there and usually forget to bring your ness loyalty o fiMevertd
101518 0 22 0M Don't zend me any more promotions. | get too rmuch lousy junk mail already ewerhd
101519 0 46 F Shopping at your store is a haszsle. | rarely =hop there and uzually forget to bring your nesw loyatty o JDivorc.
101520 1 3| oM Affinity card iz great. 1think it iz & hassle to have to remember to bring it in every time though. tdarried
101521 0 Bl M | shop your store & lot. | love your weekly specials. Matried
101522 1 3| F If | forget my affinity card, can | 2till =hop here and get the dizcount? Iewerhd
101523 0 22 0M A grest program but | have to complain just a bit. Why doyou need to knowe hove many children | hay, IMabsent
101524 0 3| O0M Thark you, But please retnove my name fromm your list. Matried
101525 0 18 F Iy brather uses the atfinity card a lat. | think the campetitar has better prices without it. e erhd
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Brief Demonstration

1. Oracle Data Mining

ORACLE

Copyright © 2009 Oracle Corporation




Quick Demo: Oracle Data Mining

« Scenario: Auto Insurance Company

* Business problem(s):
1. Better understand the business by looking at graphs
2. Target Fraud
a. Build a predictive model to discover “normal” records
b. Apply the model to flag “most non-normal” records

c. View results in an OBl EE Dashboard
* (Entire process can be automated w/ PL/SQL and/or Java APISs)

ORACLE
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Insurance Claims Fraud

Structure Data |

Fetch Size 100 | Fetch Mext | kefresh | |:§ |
MOMNTH | WEEI»(OFMO...| DAY ORWEEK | MAKE ACCIDENTA, ... | DANORNEE... | MOMNTHCLAL.. | WEEKOFMO... SEX MARITALST... AGE FALLT POLICYTYPE |
Dec 4 Sunday Pontiac Urhan Wednesday  Jan 2 Male tarried 33 Policy Holder  Sedan - Coli.. [~
Mo 4 Thursday Mazda Urban Friday Mo 4 Male Ilarried 46 Third Party Sedan - Liabi...
Feh 4 Tuesday Accura Urban Friday Apr 4 Male tlarried E2 Policy Holder  Sedan - &AIP...
Feb 4 Tuesday Dol Urban Thiurscay Mar 1 Male [RETE] 42 Thirdl Party Sedan - Colli...
Feb 4 Tuesday Honda Urban Wednesday  Mar 1 Male darriecd 40 Policy Holder  Sedan - &P
Ot 2 Sunday Mazda Urban Moncay Qct 2 Female Single 33 Third Party Sedan - &I P
Sep 3 honday Honda Urban Monclay Sep 3 Male tlarried 44 Policy Holder  Sedan - Colli...
Sep 3 Saturday Portiac Urban Monclay Sep 4 Male Single 35 Policy Holder  Sedan - Liabi.
Sep 1 Monday Toyota Urban Wednesday  Sep 2 Male Marriecd =7 Policy Holder  Sedan - Liabi...
Sep 1 Monday Portizc Urkan Thurscay Sep 2 Male arriecd 35 Policy Holder  Sedan - &I P...
AL 4 Fridary Mazda Urban Wednesday  Aug 5 Male Ilarried 30 Policy Holder Uity - &1 Pe...
Jul 3 Tuesday Mazda Urban Thursday Jul 4 Female tlarried 38 Policy Holder  Sedan - Liabi...
Jul 3 Friday Portizc Urban Tuesday Jul 3 Male Matried 54 Paolicy Haolder  Sedan - Liabi... B
o 2 Wednesdsy  Toyota Urban Moncay Mo 2 Male Marriecd 52 Third Party Sedan - AP
AL 1 Tuesday Toyota Urban Thursday Aug 1 Female Single 26 Policy Holder  Sedan - Colli...
Jul 3 honday Honda Urban Monclay Jul 3 Male Ilarried 39 Policy Holder  Sedan - Liabi...
Jun 3 ‘Wednesday  Chevrolet Urban Tuesday Jun 3 Male tlarried [=i=] Policy Holder  Sedan - Colli...
(EW 3 Wednesday  Toyots Urban Thiurscay May 3 Male Single 35 Palicy Holder  Sedan - Liabi..
Py 2 Friclay Chevrolet Urkan Fridlay by 2 Male arriecd 47 Paolicy Holder  Sedan - Liaki...
Apr 4 Friday Portiac Urban Moncay ay 3 Male tarried 55 Policy Holder  Sedan - AIP...
ar 4 Saturday Mazda Urban Monclay hdar 4 Male tlarried 26 Policy Holder  Sedan - Liabi...
Ot 4 Thursday Mazda Urban Friday Mo 1 Male tlarried 25 Policy Holder  Sedan - Colli...
Ot 4 Thursday Chevrolet Urban Moncay Mo 2 Male Marriecd 30 Paolicy Holder  Sedan - Colli...
Ot 2 Thursday Hondla Urkan Saturday Ot 3 Male arriecd i | Paolicy Holder  Sedan - Liaki...
Ot 2 honday Portiac Urban Thursday Oct 4 Male Ilarried 28 Policy Holder  Sedan - Liabi...
Sep 2 honday Toyota Urban Tuesday Sep 3 Male tlarried B1 Third Party Sedan - Liabi...
AL 4 Thursday Sash Urban Saturday Sep 2 Male [RETE] B3 Thirdl Party Sedan - AP
A 2 Friclay Mazdla Urban Tuesday Sep 1 Male Marriecd 43 Paolicy Holder  Sedan - Colli...
Jun 2 Tuesday Toyota Urban Wednesday  Jun 3 Female tarried 37 Policy Holder  Sedan - Liabi...
ey 4 honday Portiac Urban Monclay hiday 5 Male Ilarried 44 Third Party Sedan - Liabi...
Jun 3 honday Portiac Urban Monclay Jun K} Male Single 30 Policy Holder  Sedan - Colli...
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Insurance Claims Fraud

Histogram For selected attribute

® Histogram for selected attribute

=101 x|

VEHICLEPRICE - |

Data Source CBERGER A48 INSUR_CLAIMS Attribute:. Data Source: CBERGER.AAL _INSUR_CLAIMS Attribute:;
Histogram for:PASTNUMBEROFCLAIMS Histogram for:VEHICLEPRICE
5,000
20000 to
29000
5,000 30000 to
9000
4.000 maore than
' 69000
£ &
3 @ leszthan
o 3,000 c 20000
[= =
i ]
40000 to
2 000 59000
50000 to
69000
1,000
ather
0 ak 2K 4K 5% 2K 10K
2104 none 1 more than 4 other
X Bin Court
Eir range
- Group Waluels) Bin Court % of Total
& dulN4] Yaluels) Bin Court % of Total
St d Ttod zaa5 =5 20000 to 23000 20000 ta 28000 3073 52349
| | 4352 28.22 30000 to 393000 30000 ta 33000 3533 229
1""3""5 1”':"'"5 s g morethan 69000 morethan 63000 2164 14.03
. lezs than 20000 le=s than 20000 1096 ERN
more than 4 mare than 4 =010 13.04 4000010 59000 40000to 59000 451 258
ather nulis u oo EOOO0to B9000  GODDOto 69000 &7 056
other nulls o on

Help

Statistics:
Sample count: 15420
tdacle: 20000 to

Binning Stratecy:
Top M.

Graph orientation:
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Insurance Claims Fraud

e =10l x|
Fi Wiews  Data  Activity Tools Help
248 Oracle. 11 =|| Mame: CLAMS46T561630_BA
EE ging Activities i Type: Anamaly Detection Mining Activity
Blz éi‘hozil:[ﬁs?;?lmms s Case Table: CBERGER CLAIMS
z - - - - Unigue ldertifier:  POLICYMUMBER
----- £ alcC_FRAUD B, - | Eat
----- % CLAIMS31 392830_Ba =
----- S ! B Mining Data
----- % CSB_CUST_Hv_FRAUD_BA, I
----- % NAGODETS_EXP228017720_ Activity Steps: | FRun Activity |
----- @‘E AdA NSUR_CLAMES_NISS_4 |
----- £ mGC_FRAUD_sa, .
----- B CLAMS457561630_BAS1 056 Sample =] skipped
""" Q‘E MAGODETS_EXP2280176973 This step samples the mining data. Atthough not normally required, this step can be used to sample very large data sets. To complete
[}--E Associstion Rules thiz step manually, click Run.
[]---E Attribute Importance —
#-[F Classification | Reset |
- Clustering
[]---E Feature Extraction
#-[F Regression
« Data Sources hissi
: i55ing walues ¥ Completed
=3 CEERGER
@ iewws Thiz transformation step handles missing values in the mining data. To complete this step manually, click Run.
= [ Tables H Cutput Data | Options. .. | | Reset |
""" B aan NSUR_CLAIMS —_—
------ B asm MSUR_CLAIKMS Y
------ B aa8_NSUR_POSS_FRA,
""" B BOSTON_SPATIAL
------ B BPRESS .
______ & CD_ELVERS Marmalize ¥ Completed
------ B C0_BUYERSS58143334 | Thiz transformation step normalizes the mining dsta. To complete this step manually, click Run,
""" B CD_BUYERSTS55331420_ 5 Outout Dt |—| |—|
------ B CD_BUYERS_APPLYI27 Bl LEE | Saticnc.f | Resst)
------ A CD_BUYERS_EXPLAIN_E
""" ] CD_BUYERS_PROSPECT| |
. ] |
] Build ¥ Completed
Hame Status Thiz step builds the mining maodel. To complete this step manually, click Run.
MAGODEFS_EXP2280.. Success u N —
NAGODETS_EXP2260... Success = & Build Data (5 Resut  Model Name: CLAIMS36523_SV | options... || Reset |
L NIkATASTECAC 20 20 Y
Activities l Server
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= Activity: CLAIMS487561630_BA: Result Yiewer: CLAIMS36693_5¥%

File  Help

Insurance Claims Fraud

=101 %]

[ Coefficierts | Resuts | Build Settings | Task |

Target Attribute:

Iar%f:lass: |1_v|

Bias: -1.02344283
Coefficients

Fetch Size: 1000 | Refresh |

WITNESSPRESENT
DAYE_POLICY_ACCIDENT
AGENTTYPE
FOLICEREFORTFILED
FRAUDFOUND_F
DEDUCTIELE
ACCIDENTAREA

SEX

NUMBEROFCARS

FALULT
ADDRESSCHAMGE_CLAIM
MARITALSTATUS
VEHICLECATEGORY
MARITALSTATUS
NUMBEROFSUPFLIMENTS
YEAR

YEHICLEFRICE
YEHICLECATEGORY
BASEPOLICY

FAULT

YEAR

BASEFOLICY
BASEFOLICY
PASTRIIMERFROFT AIMS

mare than 30
K]

more than 30
Exernal

Mo

1]

400

Lrban

hale

1 wehicle
Falicy Holder
nao change
Married
Sedan
Single

nane

1994
20000 ta 28000
Sport
Callisian
Third Party
18495

All Perils
Liability

[alalal=]

Sort coefficients based on absolute values

Coefficient

07701110520
0.TRESETETITO
0.7463248614
07407436142
0.69230260634
(.656297 3886
06519064582
05987406137
0AaTRARA22002
05530110363
051918831349
05155896314
04471242647
04425275556
03378216102
03326258995
02980266068
0.296R8413049
02923578391
02812877163
02804255117
026923687 TE
026716958249
0.25114875264
N 749R327R04
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Insurance Claims Fraud

6rac|e Data Mining )
creates a prioritized
list of transactions

r Spply Output r Apply Settings r Task |

Spply Output Table: CLAIMS_SPPLYB56845436_4

Fetch Size: [1000 || Retresn |

that are possibly
Qaudulent

PREDICTION | PNOBABILITY

Copyright © 2009 Oracle Corporation

POLICYTYPET MUWMBERCFCARST | WEHICLECATE.. | AGET | MUMBEROFS. . WITHES.. | ACCIDE..
Sport- C gl 1w ] 2 Urhan 0

20000 to 29000 Sedan - Callision 1 wehicle Sedan 47 none 2 Mo Rural 0 0.6602

20000 to 28000 Sedan - Liahility 2vehicles Sport 22 naone 3 Yes Fural 0 06376

rmore than 6A000 Sedan - All Perils 1 wehicle Sedan 33 1tz 3 Mo Rural I 0632

20000 to 29000 Sedan - Calligion 1 wehicle Sedan 28 nane 3 Mo Urban 1] 0.6182

30000 to 39000 Sedan - All Perils 1 wehicle Sedan 45 none 1 Mo Urban 0 0617

30000 to 39000 Sedan - Caollision 1 wehicle Sedan 24 none 3 Mo Urban 0 0.6166

more than B3000 Sport- Liahility 3t0 4 Sport 21 naone 1 Mo Urhan 0 0.6164
2631 30000 to 39000 Sedan - Calligion 1 wehicle Sedan a7 rmare than a 3 Tes Rural 1] 0.6159
B3 30000 to 38000 Sedan - Collision 2yehicles Sedan 44 none 4 Mo Lrhan 0 06142
5458 more than B3000 Sport- Collision 2vehicles Sport 33 mare than & 1 Mo Fural 0 06141
7449 20000 to 28000 Sedan - Liahility 1 wehicle Sport 46 naone 3 Yes Urhan 0 0.6138
1,922 rmiare than 69000 IUtility - Al Perils 1 wehicle LHility 46 nane 1 Mo Rural 1] 0.613
381 20000 to 28000 Sedan - Collision 1 wehicle Sedan 34 none 1 Yes Lrhan 0 06107
{1 g OO0 10 200 TEdan - Comsion TVETICIES T | Tone T TIo =0TE] 1 B0z
54949 more than B3000 Sport- Collision 1 wehicle Sport 22 naone 4 Mo Urhan 0 0.6082
3,294 20000 to 29000 Sedan - Calligion 2yehicles Sedan 28 nane 2 Tes Rural 1] 0.608
3,677 20000 to 28000 Sedan - Collision 1 wehicle Sedan 43 none 2 Mo Lrhan 0 06077
1,192 30000 to 39000 Sedan - Liahility 1 wehicle Sport 43 1to2 2 Yes Rural ] 0.6054
284 40000 to 59000 Sedan - Liahility 1 wehicle Sport 47 1to 2 3 Mo Rural I 060349
440 20000 to 29000 Sedan - Calligion 1 wehicle Sedan 22 1to2 1 Tes Urban 1] 0.6029
0,711 20000 to 28000 Sedan - Collision 2yehicles Sedan 31 naone 4 Mo Lrhan 0 06024
5481 more than 63000 Utility - All Perils 1 wehicle Liility a1 none 4 Mo Lrhan 0 06014
0,414 20000 to 28000 Sedan - Collision 3t0 4 Sedan 34 naone 2 Mo Urhan 0 0.6004
139 30000 to 39000 Sedan - Calligion 1 wehicle Sedan 34 1to2 2 Tes Rural 1] 0.6002
1,425 20000 to 29000 Sedan - Liahility 2yehicles Spart 36 rmare than a 2 Mo Rural 1] 0.59492
1,677 20000 to 28000 Sedan - All Perils 2yehicles Sedan 449 none 1 Mo Lrhan 0 0.5971
344 20000 to 28000 Sedan - All Perils 2vehicles Sedan 36 naone 2 Mo Urhan 0 0.5968
aaz 30000 ta 39000 Sedan - Lighility 2wehicles Sport Ta maore than a 2 Mo Rural I 0.5963 —
:lﬂr 0000t FA000 Saordan . &ll Paril 1 wahicla Caran A7 1t 7 A Pl BEural n negea | 2 |L
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- CLas_svM_1_4 P, Test
(4 cLaS_SvM_Z_4_line.
= Data
=-[F CLUSTERING = Geelie Tl
L CLUS kML 4 - reae TanE
. [} LS O 1 4 Data Profile
...... B9 Column Filker 15 B Data Source
""" B CUST_IMSUR_LTY § Link,
------ EXPLORE : ”
= = Transforms
""" B SALES_TRAMNS_CUST .
-] 0w Project B Aggregation
E:l'" E1 Project | B Column Filter
&[5 MH OOW Project workflow Editor | < > [} B Colurn Filter Details
i ¥ )
-1 MK Project ' CUST_INSUR_LTY - Property Inspector E]T e
f-[E0] MWT Project vl - . x @ Link
< s i ARE S (@8 ¢ @ _
¢ - ER Row Filker
4 Run Manager [;]T Data []Use All Data £ Sample
Sample = Linking Modes
’Oracle 11gRZ server 'l ; sampling Type: ’Randl:um v] :
- Deetails & Link
WworkFlow Project Status Seed: 12,345 E
Associatio...  MHOOW P... o fad
CUST_INS... MHOOW P, o
workflow3 DMWY Project LY Sampling Size: ’Number of Rows "]
workflowe Dy Project o =
Lovaly an... BERGER_I... o 2,000 15
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A Connections Mavigakor o] SmMarketing | 2% Data Mining Fun [ ECUST_INSUR_LTY (
1
4B Connections EE} S0t Eilter:| |
=4 Oracle 11gR2 server
& [5] BERGER_INDUSTRIES CUSTID LAST  FIRST  STATE REGION  SEX PROFESSL.. BUY_INSURANCE AGE HAS_CHILDREN SALARY W_OF DEPENDENTS CAR_C
2. Daka Mining Fur 1 CUll42 MEE  COMER CA  ‘West F Author _ 63 1 56,045 1
= Loyaley analytics 2 CULI44  LAURL. ROWLA.. WY NorthEast F o PROF-1 [ oo 1 58,848 3
- B CUSTOMERS 3CULI4E  ANMETT MCMUL... MY MorthEast F Software ... 55 1 71,158 1
Join 4
SALES 4 CUL146  THELMA DELONG NY  NorthEast F Software ... ([N 1 59,900 1
EEE]
L . B SUPPLEMENTARY DEMO S CULI47  CRISE... HAWKINS MY MorthBast F PROF-21 (o 36 1 63,208 1
5 & Marketing ecuiss oia cove o southwest Foooauthor (G =2 0 71,288 1
[ Assoc Build 19 7cunso e swans. hy o northeast Fooormsaf (RSN cc 1 64,080 1
[Z Class Build 25 8 CUL1S1  HELLEN OWEM MY  MorthEast F o Clerical ves 3z 1 63,366 1
=Lz %‘ﬁiﬁ%:?immﬂ scunsz  wmme  mosetey o Southwest F oo ITstaf (TSN e 1 57,57 1
‘5 Y B
@, CLAs Bt 4 10 CUL1S5  JARRED CAMO  OR  ‘West M Accountant _ 53 1 70,384 a
o 11 CULIS6  LYNDSEY DOZIER My  MorthEast F  IT Staff 36 1 68134 1
L LA _SvM_1_a
(3, cLas_s¥M_2_4_line. 12 CUL157  AISHA CULYER CA  ‘West Foorrorze (DR 1 63,113 2
=L CLUSTERING 13 CULISS  LAURE.. BAUTISTA C4  West M Author o - 1 63,113 i
b g CLUS_KM_L_ 4 14 CUL153  NAPO... ELDRIDGENY  MorthEast M Administra... _ 36 0 57,754 1
- CLUS_0C_1_4
» - 15 CUL160  HARL... PITTS MY  MNorthEast M PROF-3 _ a3 0 65,416 3
------ Column Filker 15
______ CUST INSUR_LTY 16 CUL161  DARWIN SEYMOUR CA  ‘West m rrore (AN 1 63,049 0
...... EXPLORE 17 CULLE3  LUCIA... ANDRE... WY  MNorthEast M School Te... [N = 1 73,553 0
------ SALES_TRANS_CUST 16 CUL164  WINF... ERVIN  MI  Midwest M  PROF-25 _ &4 1 &2,029 a
-] D Project 19 CUL166  BERMIE ENGEL  CA  ‘West F o Software ... 53 1 67,124 3
{0l £2_Project 20 CULI67  SPEMC...DIAS  CA  ‘West m o csher DT 1 62,685 4
F-{53] MH OOW Project
-5 M Proect 21 CULIE8  CORD... SMART MY  MorthEast M PROF-6 _ a7 1 €527z a
&[5 MWT Project 22 CUL169  MARY... GILLIS MY  MorthEast F PROF-24 _ 3 1 72,127 4
23 CULL70  CARO... REMTE.. FL  South F o Clerical 53 1 63,016 1
@ Run Manager 0 24 CULL7Z  LESLIE HEATH MY  MorthEast M LawEnfor.., a7 1 65,329 5
25 CULL73  RILE¥Y  PRUETT CA  ‘West M SalesRep... N 53 1 60,666 1
|Oracle 11gRZ server v|
26 CUL174  KEITH  BURNHAMMY  MorthEast M Clerical 33 0 66,451 1
Ol M) Stat”; 27 CULL7S  ARMITA BLUE My Southwest F IT Skaff 54 1 59,830 2
Associakio..,  MHOOW P,
CUST TS, MH oo P @ 28 CULLTE  JOSHUG CHAST... CA  ‘West M Secretary i 1 56,686 1
workflow3  DW Project o 23 CULIF?  CODY  CHRISTY CA  ‘West M Clerical es 80 1 61,462 1
N e P N e _ - .| - e . -
workflowe Dy Project Y
Loyalty an... BERGER_I... o
workFlow M T Project o Data | Columns | 0L U
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I Yes 196 (14.81%)
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Target Yalues

Yalue
es
Mo

Record Count
T
41

% Percentage

L essw
L EETTU

359.04%

d Tree | Settings |

aka Mining Fun

dataminer




Dracle Data Miner : Oracle 11gR2 server,/BERGER_INDUSTRIES/Data Mining Fun,/Class Build 10/CLAS NE_ 1 17 o =]

File Edit Y¥iew Search Mavigate Run Tools Window Help

Go@a 90 XEBER O-O- 1> -&

2] S:iMarketing | 5% Data Mining Fun [C‘n_.l:LAS_NB_l_l? [G_ CLAS DT 117 | EiData Profile 2 §
|

4= Connections Navigator

4B Connections
-4 Oracle 11gR2 server

Target Yalue: [\."es v]

&[5 BERGER_INDUSTRIES Eetch Size: 10,0003
= : -
E'E Class Build 10 Probabilties: 54 out of 54 ':\ éo- J

- Clas_DT_1_17 Attribute
£ cLas_Gm_1 17
. cLas_je_t_17 AGE 118.5; J
e CLAS_SWM_1_17

Probability({=:) for Yes

09, 42529919 1~
09, 75537399

E Assoc Build 19
#-[F Class Buid 25
L:JEE CLASSIFICATION MODEL

G cLas_svM_1_4

------ 4 cLas_svM_z_4_line.

MARITAL_STATUS
M_TRANS_WEE_BAMNK

HAS_CHILDREM
T_AMOUNT _aUTOM_PAYMENTS

'DIVORCED', MARRIED', 'OTHE
[.5; 2662]

1
{556.5; 7287]

CAR_OWNERSHIP 1 97.33206259
- B CUST _IMSUR_LTW BAMK_FUMDS (2715 1 9723442115

. B Data Profile 4 CRECIT_BALANCE {542, [42; 42] 95, FEE56E
2o, Loyalty analytics N_OF_DEPEMDENTS = 95.23582658
- B CLSTOMERS MONTHLY _CHECKS_WRITTEM (1.5 3 92.23439733

o Join 4 TIME_AS_CUSTOMER 1,3, 4,5 92.13911336

< B SALES H_TRAMS_KIOSK { ;4.5 [4.5; 4.5] 59.09004258

e B SUPPLEMEMTARY DEMO CREDIT_CARD_LIMITS 750 ) 86, 03561363
-2 Marketing - HOLISE_ Oy MERSHIP 1,z 53.50151039
M_MORTGAGES 1,2 83.80181039

759.22629824
75,17865650

; MORTEAGE_AMOUNT {o08; ) 68, 31524675
bl CLAS DT 1 4 - i

: S’ LA NE 1 4 CHECKING_AMOLUNT { ; 25.51, [25.5; 25.5] 4. 74511673
W

-y = SEY M 58, 40576605

58.21819914
5540733633

[-jtg CLUSTERING LTY_BIN "HIGH' 5Z.92996665

L CLUS kM1 4 <PRIOR <PRIOR > 50,00000000

G CLUS_0C_1_4 LTY_EIN "LOW!, "MEDIUM', "YERY HIGH' 47.07003335

- B Column Filker 15 M_TRAMS_ATM 4.5 ) 4344926155

- B CUST_IMSUR_LTY M_TRAMS_TELLER (2.5; 5.5] 43.35397808

[ ] HAS_CHILDREM 0 41,76180086

SEX F 41,59123392

% Run Maniager EI MonEy_monTLy_overoRawn (53.255; 54.145] HD.97189138

Oracle 11gR2 server v] MOMNEY _MOMNTLY _OVERDRAWN {54.145; 3 38, 06574559

: MORTGAGE_AMOUNT { ; 90e), [906; 906] 31.68175322

Workf.lola.w Project Stakus N_TRANS_TELLER {1.5; 2.5] 20,56551691

Associatio,..  MHOOWP... o H_TRANS, ATM {3.5; 4.5] 28,20390862

CUST_INS.... - MH OOWE... A T_AMOUNT_ALTOM_PAYMENTS (100.5; 489,5] 2763220551

workflow3 DWW Project o M_TRANS_TELLER i.5; 1.5] 25.34540257

workflowd Dy Prl:lel:t @ MF\RITF\L_ST:‘:\TUS 'SIMGLE' 24.77370176

Ll:n\,.ralty an... BERGER_I... # Ll ISE LR IC TS LT ] 1e 1Re1ens
warkflow M T Project o Probabilities | Compare | Setkings U
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223, Loyalty analytics

- A CUSTOMERS
- F Join 4
- A SALES
- A SUPPLEMENTARY_DEMCIGR:

e Marketing
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:I"- EJ_Project

--{T3] MH OO Praoject
(T3] MK Project
--{T3] MWT Praject

4 Run Manager [;]r

Oracle 11gRZ server "l

WorkFlow

Assaciatia, ..
CUST_INA...

workflow3
workflowd

Lovalty an...

workFlow

Project Skatus

MH S0 P o
MH D0 P o
DW Praject Y
D' Project o
BERGER_I... o
MW T Project o v

=10l
== Data Mining Fun I ¥ Class Build 10 =) ﬁCDmpunent Palette [
Q Q E lWDrkﬂow Editor A
4
= Models
fﬁ Anomaly Detection
@, Association
Disin Frale & [, Classification
[® Clustering
gg Feature Extraction
&2 Lirk.
nugL']J : jl__T‘u" () Model
N = Ewalute and Apply
. . Class Build 10 %5 Apply
& Lirk.
- . % Test
Column Filter  Data
. ¢ . Bl Create Table
d Data Profile
WarkFlow Editor |< » 7] £ Data Source
Colurnn Filker 14 - Property Inspector [;]| ﬁ Link,
“\: ’ / I:ﬁ @ ‘G‘ J @ = Transforms
Colurnns Diata Quality # - E Aggregation
Filters % Mulls less than or equal & Colurnn Filter
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Details & Jain
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- B Colurnn Filker 14
e B CUST_IMSUR_LTY
-~ B Data Profile 4
223, Loyalty analytics

- B CUSTOMERS

- EH Join 4

- B SALES

- [ SUPPLEMEMTARY _DEMIGR.
[j----& Marketing
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EJ1_Project
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:I" MK Project
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a5 Run Manager

Oracle 11gRZ server

WorkFlow
Assaciatia, ..
CUST_IMS...
workflow3
workflowd
Lovalty an...
workFlow

Project Skatus
MH OOW P,
MH OOW P,
DWW Project
DWW Project
EERGER._I...

MW T Project o v
F._IMDLSTRIE

L4444

Automatic Filterings
Rermove Missing Input Automatically

Settings

Columns |: - )

Mame Type Automatic  Cukput Rark Impartance % Null %% Unique % Constant Hinks/Reject Reasons

@ AGE MUMBER S Jrrcd 0 0 0 0 3 Min importance not reached fad

@ BAMNK_FUNDS MUMBER == 3 0.2037 a a a

&= BUY_INSURANCE VARCHARZ == 1 0.8412 a 0.0997 72,297

@ CAR_OWNERSHIP MUMBER == 16 0.0052 a a a

(@ CHECKING_AMOUNT MUMBER == 11 0.0116 a a a

¥z CREDIT_BALAMCE MUMBER. L 2z i i i i R Min importance not reached

@ CREDIT_CARD_LIMITS MUMBER == 20 0.003 a a a

¥z ST _ID VARCHARZ L 2z i i 100 0.0495 R Exceed % unique, Min importa. ..

=¥z FIRST VARCHARZ L 2z i i 69,3572 0.2491 R Min importance not reached

& HAS_CHILDREN MUMBER == 21 0.0004 a a a

(@ HOLSE_COWHERSHIP MUMBER == 15 0.0047 a a a

(3 LAST VARCHARZ L 2z i i 65,6093 0.299 R Min importance not reached

& LTV MUMBER S Jrrcd 0 0 0 0 3 Min impaortance not reached

3 LTV _BIN VARCHARZ L 2z i i 0.1993 45,9287 R Min importance not reached

@ MARITAL_STATUS VARCHARZ == 15 0.006 a 0.2491 34,6285

@ MONEY_MOMTLY _OVERDRAWN  NUMBER == 4 0.1486 a a a

@ MONTHLY _CHECKS WRITTEN — MUMBER == g 0.0853 a a a

(@ MORTGAGE_AMOUNT MUMBER == 13 0.0075 a a a

@ M_MORTGAGES MUMBER == 17 0.0045 a a a

@ M_OF_DEPEMDENTS MUMBER == El 0.0135 a a a

@ M_TRANS_ATH MUMBER == 5 0.1339 a a a

@ M_TRANS_KIOSK MUMBER == 19 0.0036 a a a “

[ CK I ’ Cancel

B & L 5] w00 )& T T Transforms

Colurnns Diata Quality

Filters % Mulls less than or equal
Sarmple % Unigue less than or equal
Details

% Constant less than or equal

Attribute Importance

Target BUY_IMNSURAMNCE

Impartance Cutoff
Top M
Sampling {Stratified)

Sample Size

B Aggregation

BR Column Filker

B Column Filker Details
B Jain
& Link

ER Row Filker

B Sample
= Linking Modes

& Link
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Measure: ’.u.ll Measures vl Sort By: [Name "] [Descending "]
Predictive Confidence (%) Average Accuracy (%)
100 100
a0 20
G0 = B0
o o
= a0 = 40
20 20
o] o]
CLAS_SVM_1 17 CLAS_GLM_1 17 CLAS_SVM_1 17 CLAS_GLM_1 17
CLAS_NB_1 17 CLAS DT 117 CLAS_NB_1 17 CLAS DT 117
Cverall Accuracy (%) Cost
100
g0
@D L
= =
= 40 =
20
o]
CLAS_SWM_1_17 CLAS_GLM_1_17 CLAS_SWM_1_17 CLAS_GLM_1_17
CLAS_NB_1_17 CLAS DT 117 CLAS_NB_1_17 CLAS DT 1.7
F .
Models 14
Mame Predictive Confidence %% Crverall Aocuracy % Buverage Aocuracy e Cosk Algorithm Creal
CLAS DT_1_17 62,1368 54,6265 51.08584 Decisian Tree Tue
CLAS GlM_1_17 53,5544 75,4234 T6,9422 Generalized Linear Model  Tue ¢
CLAS_ME_1_17 47.1474 70,9991 F3.5737 Maive Bayes Tue
CLAS_SsVM_1_17 36,7506 62,6362 68,3753 Support Yector Machine Tue €
Performance | Performance Makrix | ROC | Lift | Profik U
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Q8
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1.4077 28.8392 20,4873 0,746 Generalized Linear Mode
q -

1.3842 28,1944 20,369 . Suppark Yeckar Machine
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Integration with Oracle Bl EE

&7 (Online) Siebel Analytics Administration Tool - AnalyticsWeh

File Edit View Manage Tools Window Help
O & @ &

Presentation

PRINTER_SUFPLIES

coranon | Oracle Data Mining results

-4 CD_BUYERS
= [ o
KEY_FACTOR +-[2] Sources Es berger_pool
IMPORT AN %o KEY_FACTOR --25 CBERGER
E IMPORTANCE + CD_BUYERS44318_SIEBEL_A)
E RaNEK + CO_BUYERS_APPLY39463371 0.2
+-[E3 Paint +-FF FacT + CD_BUYERS_PREDICT &
+-[C3 Paint Exec --E3 Paint + CDEUYER_SEGMEMT_PROFILES
—|-4=3 Sales Histow +- 17 MarketDim + COBUYVER_SEGMEMT_STATISTICY
+ CUSTOMERS_SH_LIKELY_TO_RESPOMD +- 17, PeriadDim + CDEUYER_SEGMENTS
= SUPPLEMENTARY_DEMOGRAPHICS +- 17 ProductDim + CUSTOMERSS46911500_4,

E cusTID + Markets + KEY_CO_BUYER_ATTRIEUTEZ

E EDUCATION + Perinds

E OCCUPATION ¥ Products

E HOUSEHOLD_SIZE + Sales Facts

E Sl -3 Sales Histow

= AFFINITY_CARD + CUSTOMERS_SH_LIKELY_TO_RESPOMD

BN Pk D = SUPPLEMENTARY_DEMOGRAPHICS

E FLAT_PAMEL_MONITOR +- 23 Sources

E HOME_THEATER_PACKA %y CUST_ID

; BOOKKEEPING_SPPLIC E EDUCATION

E v_BOx_GAMES HOUSEHOLD_SIZ .

E 05 _DOC_SET_KaAMJI “RS_RESIDEMCE ava”able to Oracle Bl EE

E COMMENTS AFFINITY_CARD

BLLE_PACE_DISE H H
oo administrators
HOME_THEATER_PACKAGE
BOOKKEEPING_APPLICATION

FPRIMTER_SUFFLIES

Y_BOX_GAMES

05_DOC_SET_KaMJI

COMMEMNTS

Oracle Bl EE defines
results for end user
presentation

For Help, press F1

ORACLE

Copyright © 2009 Oracle Corporation




Example

Better Information for OBl EE Reports and Dashboards

My Dashboard

Bank Activity ” Credit Card Analysis H Loan Analysis

Welcome, Administrator!

¥ Aletts! - Dashboards - Answers - More Products = — Settings = - Log Out

Page Options ~

A A
Most Suspicious Claims Number Of Predictions
POLICYNUMBEH PREDICTION PROBABILITY DRDUCTIBLE DEDUCTIBLE * PROBABILITY PREDICTION COUNT(PREDICTION) &,000
1346500 0.00 0E7 50000 336.46 HIGH S7ET
14485 0] 0.00 0ES 400,00 26013 Ly 1337 4,500
532,00 0.00 054 400,00 257.69 MEDILIN 4922 %
12631 .00 0.00 053 40000 251.91 WERY HIGH 1524 é 3,000
1.0 0.00 053 300,00 188.81 o
15029.0( 0.00 053 40000 § 1,500
11015.00 0.00 063 400.00 ODM ’S U -
11922 .01 0.00 05z . 0 : - :
4558 01 .00 0z predlctlons & HIGH LOAW MEDIUM WVERY HIGH
FRECICTION
1 2650.0( 0.00 = H HY
2745 0] 0.on g2 pro babll ItIeS | - Retresh - Print - Download - Add to Briefing Book
12307 .04 0.00 062 400.00 are aval | able
ey
3381 .00 0.00 0.52 400,00 . h =
BE63.00 0.00 0Ez2 40000 In the ehical_Price
1367700 0.00 = 40000
Database for POLICEREPORTFILED
1118201 0.00 nE2 700,00 .
13204 0 0.00 061 400.00 re portl ng 117
284 .00 0.00 051 40000 - )
2291 04 0.00 051 40000 usi ng OraCI e ' T
d d d d \.—-— — O 20000 w0 20000
34400 0.00 051 400.00 @| EE and Y I
139,00 0.00 0&1 400.00 - ' E 30000 b 58000
11065 00 0.00 061 700,00 Mher toolg=*— = ADGEE b 58000
less than 20000
11119.01 0.00 051 500,00 303.55 B o000 6000
11E77.00 0.00 051 40000 24283
424 E N [wlnnl 1 Eq ANT n% A7 2R
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Integration with Oracle Bl EE

g . o I
" 60 a| ODM provides likelihood of
v - [} http:fflocalhostfanalytics{saw.di?Dashboard | .
Intelligence Dashboards My Dashboard expense reportmg fraud
....and other important

BUSINESS INTELLIGENCE

My Dashboard Welcome, John Smith! Dashhoards - Answers - Advanced Repor
Organization Analysis ‘ Category Analysis [ \ q u e Stl O n S . /
Pick Any Time Most Suspicious Activities
CINE i, Fot
Employee tem Day Amount Probabili otential Fraud Cost
’ T Louis Hagode  Misc. Employee Expenses 31-Dec-2003 15,740 59 9,265
Fotential:Eraud by Organization PaulLaker  Misc. Emalouas Expenses 17-Dec-2003 4,996 56 2792
Louis NHagode  Misc. Epenses 30-Dec-2003 4,259 60 2537
Dave Lindguist Misc. Employee Expenses 01-Jan-2004 2,253 63 1,422
Steven Daniel Hotel-Lodging 14-Dec-2004 2,304 52 1,205
Paul Laker Hotel-Lodging 19-Dec-2004 2,219 54 1,201
Steven Daniel Hotel-Lodging 22-Dec-2004 1,896 52 979
Christina Donohue Hotel-Lodging 21-Dec-2004 1,744 53 99
Michael Cheng Hotel-Lodging 21-Dec-2004 1,598 53 842 3
Dennis Haas Hotel-Lodging 14-Dec-2004 1,539 52 805

Modify - Dovwnload

Trends by Organization

Amt Parent Amt % Chg Potential Fraud PFC Parent PFC % Chg Prior
OrgLevel 2  Quarter Amount Share Prior Per Cost Share Per
o12004 | 12173 14 -9 1,056 17 37
B Midwest Region B northeast Region B southem Reglon Midwest Q2 2004 6,528 14 0 m
—— Region 32004 7427 [ 0 0
Orglevel?  Potential Fraud Cost Q42004 15642 s R 1,841 B
Michwest Region 2,39 12004 28182 32 537 s D
Mortheast Region 17,307 Mortheast Q22004 14,986 33 0
Southern Region 5,086 Region Q32004 21287 38 742 100
Western Region 11,252 Q4 2004 95027 49 346 16,028 54
Wiodify - Downlosd o12004 15773 18 13 2,003 33
Southern Q22004 | 7458 1= 0 100 S
Region Q3 2004 8,674 15 1] ]
Q42004 27,154 14 ﬂ 3,083 10
12004 30909 3 2,487 + D
Western Q22004 16,883 = S 0 -100
Region Q32004 18612 33 [T 0 0 v
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Oracle Spend Classification

Classify Spend into Purchasing Categories

* Features —
- Hierarchical classification = e = o=
and scoring o
» Auto Spend Classification
— Inline and Batch
* Integration to OBIA Procurement |
& Spend Analytics 7.9.6 ll
* Benefits

 Classifies spend data from various sources into procurement
category hierarchies

« Category normalization aids strategic sourcing and contract
negotiation

* In-line mode integrated with EBS iProcurement

.........
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Further Reading

Oracle Data Mining Documentation

Oracle Data Mining Sample PL/SQL
and Java Code Examples

ODM Consultants
OTN Discussion Forum
Numerous Books and Papers e.g. ....
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DATA MINING For INTELLIGENCE,
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More Information:

Oracle Data Mining 11g

e oracle.com/technology/products/bi/odm/index.html

Oracle Statistical Functions
* http://www.oracle.com/technology/products/bi/stats_fns/index.html

Oracle Business Intelligence Solutions
oracle.com/bi

http://search.oracle.com

oracle data mining

Contact Information; Email: Charlie.berger@oracle.com
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“This presentation is for informational purposes only and may not be incorporated into a contract or agreement.”



