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The following is intended to outline our general
product direction. It is intended for information
purposes only, and may not be incorporated into any
contract. It is not a commitment to deliver any
material, code, or functionality, and should not be
relied upon in making purchasing decisions.

The development, release, and timing of any
features or functionality described for Oracle’s
products remains at the sole discretion of Oracle.

ORACLE
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. Agenda @%

« Market Drivers

 Oracle Data Mining

- Exadata and Oracle Data Mining

* Oracle Data Miner 11g Release 2 New GUI
 Oracle Statistical Functions

* Ability to Import 3" Party e.g. SAS models
 Applications Powered by Oracle Data Mining
 Getting Started with ODM

ORACLE
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Analytics: Strategic and Mission Critical

° Competing on Analytics, by Tom Davenport

« Super Crunchers, by lan Ayers

Harvard Business Review ‘

Competing on

Analytics

“Some companies have built their very businesses SEEE (e
on their ability to collect, analyze, and act on data.”
‘Although numerous organizations are embracing analytics, only a W &S
handful have achieved this level of proficiency. But analytics el
competitors are the leaders in their varied fields—consumer products
finance, retail, and travel and entertainment among them.”

“Organizations are moving beyond query and reporting” - ibc 2006

“In the past, one could get by on intuition and experience.

Times have changed. Today, the name of the game is data.”
—Steven D. Levitt, author of Freakonomics

“Data-mining and statistical analysis have suddenly become
cool.... Dissecting marketing, politics, and even sports, stuff th
complex and important shouldn't be this much fun
to read.” —wired

ORACLE
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Competitive Advantage

ORACLE

Optimization What'’s the best th it car happen?
Data Mining

-

Predictive Modeling What will happen next? W

Analytic$

Forecasting/Extrapolation What if these trends continue?

Statistical Analysis Why is this happening?

Alerts What actions are needed?

Query/drill down ULUEEOCMOAERGIENdIENY | Access &
Reporting

@
(@))
©
)
C
©
>
©
<
)
>
+—
-
)
o
S
O
O

Ad hoc reports How many, how often, where?

Standard Reports What happened?

Degree of Intelligence

ORACLE
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What Is In-Database Analytics?

Move the data?? Move the algorithms?
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What Is In-Database Analytics?

Move the data?? Move the algorithms?
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. What is In-Database Analytics?

Move the algorithms!!!!!
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Traditional Analytics Environment
Move Data - Algorithms

Source Data Analytics Analytics Process Target
(Oracle, DB2, Work Area Processing Output (e.g. Oracle)
SQL Server, (Datasets) (Statistical (Work Area)

TeraData, f

Ext. Tables, etc.) Dat 7 ln/g)
| ORACLE

=

Hours, Days or Weeks

 Traditional analytics environment results in:
« Data movement
 Data duplication
 Loss of security

ORACLE
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Oracle Architecture
Move Data € Algorithms

ORACLE

Source Data
(Oracle, DB2,
SQL Server,

TeraData,
Ext. Tables, etc.)

S 3

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

Data Mining

B -

Secs, Mins or Hours

Copyright 2010 Oracle Corporation

| !
Explore Data
I NEW_CUST_INSUR_LTV
@
& & - % &
CUST_INSUR_LTV Cleanse Data 5 Response Models Likely Customers
@
Customer Segments Clusters



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

In-Database Data Mining

Traditional Analytics Oracle Data Mining
e £ -- /T
Data Import 5 Results
kS « Faster time for
Data Mining K3 “Data” to “Insights”
SRR Y, Y « Lower TCO—Eliminates

Data Preparation Ky ¢ . . Data Movement
and SR Davings . e
Transformation R N g " _Dc';ltc'_:l DuSpllcat.lton
w0 K aintains Security )

Data Mining
Model Building

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

Transformation { .Embedded data preparation

{7 .Cutting edge machine learning
- A + " algorithms inside the SQL kernel of

i .':‘ Embedded Data Pre '.
Data Extraction . M Bu”di;g Database

Data_Preparation *..SQL—Most powerful language for data

Hours, Days or Weeks Secs. Mins or Hours ™, Preparation and transformation

Source Dataset Anaallytic Process Target ORAC l—e D ata re m al n S | n th e D atab aS e

Data s/ Work Output
Area Process
ing

I I ORAC

ORACLE
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. ORACLE

* 11 years “stem celling analytics” into Oracle

» Designed advanced analytics into database kernel to leverage relational
database strengths
* Naive Bayes and Association Rules—1st algorithms added

» Leverages counting, conditional probabilities, and much more

* Now, analytical database platform

« 12 cutting edge machine learning algorithms and 50+ statistical functions
« A data mining model is a schema object in the database, built via a PL/SQL API
and scored via built-in SQL functions.

* When building models, leverage existing scalable technology

* (e.g., parallel execution, bitmap indexes, aggregation techniques) and add new core
database technology (e.g., recursion within the parallel infrastructure, IEEE float, etc.)

« True power of embedding within the database is evident when scoring models

using built-in SQL functions (incl. Exadata)
select cust_id
from customers

where region = ‘US’
and prediction probability (churnmod,

‘Y’ using *) > 0.8;

Copyright 2010 Oracle Corporation


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

You Can Think of It Like This...

Traditional SQL

* “Human-driven” queries

« Domain expertise
* Any “rules” must be

defined and managed

. SQL Queries
SELECT
- DISTINCT
- AGGREGATE
- WHERE ~
- AND OR
- GROUP BY
- ORDER BY
- RANK

Oracle Data Mining

» Automated knowledge
discovery, model building and
deployment

* Domain expertise to assemble
the “right” data to mine

_|_ « ODM “Verbs”

PREDICT
DETECT
CLUSTER
CLASSIFY
REGRESS
PROFILE
IDENTIFY FACTORS
ASSOCIATE

Copyright 2010 Oracle Corporation
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Oracle Data Mining Algorithms

Problem Algorithm
C|aSSIflcat|0An Logistic Regression (GLM)
s g.t ML Decision Trees

Nalve Bayes
Support Vector Machine

Regression Multiple Regression (GLM)
Support Vector Machine

Anomaly One Class SVM

Detection °

Attribute Minimum Description

Length (MDL)

ALTA2 A3 A4A5A6AT

Rules q"AA Apriori

Clustering o o ai Hierarchical K-Means
-.%“ _,oo‘ Hierarchical O-Cluster

Feature “oig ™ ,i:o | NMF

Extraction ° "**

F1F2 F3F4

Copyright 2010 Oracle Corporation

Applicability

Classical statistical technique
Popular / Rules / transparency
Embedded app

Wide / narrow data / text

Classical statistical technique
Wide / narrow data / text

Lack examples of target field

Attribute reduction
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 Miner 11g Release 2 GUI
Free SQL Developer Extension on OTN

« Graphical User
Interface for data
analyst

« SQL Developer
Extension ot download)

» Explore data—
discover new insights

« Build and evaluate
data mining models

* Apply predictive
models

« Share analytical
workflows

Deploy SQL Apply
code/scripts

8, Oracle SQL Developer : LAPTOP_CB/BERGERs R LIS/Customer Analytics

File Edit Y¥iew MNavigate Run Diagram Yersioning Tools Help

o 9™ X8 Q-©  &-

[P oLas_elm_ a3
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(&, Connection
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a
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D{g Market Basket Analysis Explore Data 2
emas R US plore Data
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@

CUST_INSUR_LTV

..[%g

LAPTOP_CB/BERGERS R

=
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Apply 14

(=) | B component Palatte ]
|Workflow Editor '|
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~ Models
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] Model Details 17
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B g -H Clust Build 21
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Test Marme Build Test Tune Algorithrn Cornrment -
Ceal CLAS_GLM_,.. @ 7/13/10607,., @ 7/13/10 6:07... Automatic Generalized Line..,
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CLAS_SYM_... [ 7/13/106:06.,, E 7f13/10 6:07... Automatic Suppork: Vector ..,
CLAS BT 3.3 @ /13110 6:06... E 7/13]10 £:06... Automatic Decision Tree
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+igl Anomaly Detection
% Assaciation

@ Classification

{@ Clustering

Dl:g% Feature Extraction
&2 Link

{9 Model

£ Model Details

¢ Regression

* Ewaluate and Apply
B Apply

&2 Link

@ Test

~ Data

4 Create Table
fé Data Source
\-@I Explore Data
= TransForms
[ Aggregate
S Fiter Columns

ﬁ Filter Rows
%’ Jain

@2 Link

fé Sample
B4 Transform
 Text

L3 Apply Text
| Build Text
& Link

[l Text Reference

b Linking Modes
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Oracle Data Miner 11g Release 2 GUI
Free SQL Developer Extension on OTN

%, Oracle SQI Developer : CBERGER Laptop/BERGER ENTERPRISESAAA Customer Analytics

— oper : CBERGER Laptop/BERGER ENTERPRISESSAAA Customer Analytics/5 Response Models/CLAS_DT_5_1

Copyright 2010 Oracle Corporation
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File Edit Yiew Mavigate Run Diagram Yersioning Tools Help
hwvigate Run Diagram Yersioning Tools Help
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Data Mining Solutions, Q1 2010

The Forrester Wave ™: Predictive Analytics And

Oracle Data Mining Cited as a Leader; 2"d place in Current Offering

Bety Contenders  Performers Lcaders
- Ranks 2" place in strong SAS nstute |+
Current Offering onceD o
- “Oracle focuses on in- S
database mining in the TIBCOSoftware &) fortmit softwars
Oracle Database, on ficos T
iIntegration of Oracle Data
- . Current
Mining into the kernel of offering Angoss Software »
that database, and on
leveraging that technology
in Oracle’s branded
applications.”
Weak
Weak Strategy » Strong

The Forrester Wave is copyrighted by Forrester Research, Inc. Forrester and Forrester Wave are trademarks of Forrester Research, Inc. The Forrester Wave is a
graphical representation of Forrester's call on a market and is plotted using a detailed spreadsheet with exposed scores, weightings, and comments. Forrester
does not endorse any vendor, product, or service depicted in the Forrester Wave. Information is based on best available resources. Opinions reflect judgment at

the time and are subject to change.

Copyright 2010 Oracle Corporation

ORACLE







Exadata + Data Mining 11g Release 2
“DM Scoring” Pushed to Storage!

* In 11g Release 2, 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;

ORACLE

Scoring function executed in Exadata

Copyright 2010 Oracle Corporation




. Exadata + Data Mining 11g Release 2

Benefits T
- Eliminates data movement j ,ﬁ;ﬁ
« 2X-5X+ faster scoring on Exadata v

« Depends on number of joins involved with data for scoring
Preserves security

Significant architecture and performance advantages
over SAS Institute
* Years ahead of SAS’s road map to move SAS analytics
towards RDBMSS (nttp://support.sas.com/resources/papers/inDatabase07.pdf)
Netezza performance but using industry standard
RDBMS + SQL-based in-database advanced analytics

Best platform for building enterprise predictive

analytics applications e.g. Fusion Applications->
“Analytical iPod for the Enterprise”

ORACLE
Copyright 2010 Oracle Corporation
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TurkCell Prepaid Churn Model @ TR

Oracle Data Mining on Exadata 11g Release 2 TURKCELL TECHNDLOGY RESEARCH & DEVELOPMENT NG

e Churn Problem

« Churn prediction starts with turning an abundance of data
into valuable information and continues as a cyclic process

« Approach
- Initially we have used a large Solaris (100+ UltraSparc 7 cores
and 640 GB memory) box to build our first SVM models:

* It took 29 hours to complete model build & apply.

« Conclusion

- On Exadata this reduces to a few hours mainly due to enormous
improvement in data preparation stage

« Churn prediction over various customer groups is and will be the
focus of Turkcell

- Embedded data mining with ODM is faster, more robust (due to ORACLE

stability of SVM algorithm), €asier to automate, easier to manage

Excerpts from TurkCell presentation at OOW 2010, September 21, 2010 OR LD
Necdet Deniz Halicioglu deniz.halicioglu@turkcellteknoloji.com.tr

ORACLE
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Oracle Data Miner 11g Release 2 GUI

Predict

customer behavior
|dentify key

factors

Predict next-likely

product

Customer profiling I

Detect fraud &
anomalies

Mine “text” and

%, Oracle SQL Developer : CBERGER Laptop/BERGER ENTERPRISES/AAA Customer Analytics

File Edit Yiew Navigate Run Diagram Versioning Tools Help

BGoEa 90 XEm O -0 &
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i . — | [ Create Table
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unstructured data
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Explore Data

o Fraud Busters R US| 5 Patient Outcomes FlExplore Data 2 =4 Custamer Analytics =
.
* Thumbnail @)
Skatistics Graup by "LYMPH_STATUS" Filter: I-.\“v ,-I
. . . Mame Hiskogram Daka Type Percent MULLs Distinct Yalues Maode Averagew
distributions of B o e a1
.
every attribute | [ e}
"INCISION ______|____ YARCHARZ o 18 LAED
G r d b "RESP_COMORE" - = varcHarz o 2 ]
O u p e y "1_D" [0 e o 1,994 1,255.66
an Ot h e r a.ttrl b u te "GR_DC_R" - numeer ] 17 16.9092
"MALIGMAMCY" - = varchemz o z ]
"WT_LOSS_TIME" ] HUMBER: o g 0.2342
® : 5 u I I I I I l ary "ADM_LIPASE" — W numeer 84,3029 79 613.223¢
. . "SMOKE_TYFE" || VARCHARZ o 3 &
statistics for all | oo e : o
tt 1 b t "SIZE_REDUCTION By LYMPH_STATUS"
attriputes
. 80
Min, max, stdev, || _
. 5 " o
5 o
variance 2 4w
1 20
median, mean, :
0 i . .
k 041069 2098 - 3127 4156-5185 £.214-7.243 10.33 - 11.359
S ewn eSS, 1069 - 2098 3127 -4.156 5185- 6214 8.272-9.301
ku rtOS|S’ etC . Statistics | Data | Columns | 0L I

ORACLE
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Build and Evaluate Models

« Comparative
model
performance
results

* Adjust and tune
predictive
models

C,'JE,Pat.ia'?t Oubcomes gOutcome predictive models
Measure: [all Measures - SortBy:  [Name ~ | |pescending M|
Predictive Confidence (%) Average Accuracy (%)
10 100
=l 80
I &0 I &0
w ™
= 40 = 40
20 20
0 0
CLAS_SWM_1_7 CLAS_GLM_1_7 CLAS_SWM_1_7 CLAS_GLM_1_7
CLAS_NB_1_7 CLAS_DT 1.7 CLAS_MNB_1_7 CLAS DT 1.7
Cwerall Accuracy (%)
100
&0
R
m
= a0
20
1]
CLAS_SWM_1_7 CLAS_GLM_1_7
CLAS_NB_1_7 CLAS DT 1.7
.
Models b
Mame Predictive Confidence % Overall Accuracy % Average Accuracy % Algorithm Creatio «
CLAS_DT 1.7 11
W LS GLM 17 60,6935 52,215 30,4469 Generalized Linear Model  6/15/1C
W cLAs ME 17 44,1959 79,3656 72,098 Maive Bayes 6/15/1C
O cLaS_s¥M_1_7 67,4534 51,5653 53,7267 Support Yector Machine  6/15/1C

Performance | Performance Matrix | ROC | Lift | Profit

1«
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o Patient Outcomes | (AWCLAS_DT_1_7 | [A.clas_Glm_1_7

=

Q Q|?5% v| @ 513 % I‘.L @ Maimurn Target Yalues: |§|

Spht BMI

Spht: ADM_BUN

Node: 39 Node: 38
Prediction: 1 Preduction: O
Support 40 {3.16%) Support 24 {1.9%)
Confidence: 52.5% Confidence: 100%
W 019 (47 .50%) W 024 (100.00%)
-2 (5250%) W 1:0 0.00%)

e |

Confidence: 54.76%

W76 (45 24%)
1002 (5476%)

Spht: TREATMENT _PFLAN

Node: 11

Predicton: 0
Support: 71 ({5.61%)
Confidence: 83.1%
moso E310%)
o112 (1690%)

Spat: ADM_BUN

7 (0.25%)
Confidence: 67 52%

st

Node: 32
Preducton: O
Suppont: 51 (4.03%)
Confidence: 74.51%

W03 (24 W03 F451%) W0 6120
179 (5752%) 1 : 13 (2540%) 112 (38.71%)
I .

Confidence: 61.29%]

Rule | Surrogates rTarget Values |

IF SIZE_REDUCTION > 1.055
BHD STAGE isIn [ "2" "3T r4ro |
BHD 21.05 < BMI <= 36.65

AWD ADM BUN <= 6.5

THEH 0

e

Understand Model Detalls

* Interactive model

.
% Pabient Oubcomes  |[.CLAS_GLM_1_7 | ¥ 0utcome predictive models

Target Value: |1

Sort by absolute value

Coefficients: 297 out of 297

Attribute

=Interc
TREATMEMT _PLAM
WEEKDAY
WEEKDAY
RECURREMT
STAGE
FREG_CHEMO
FREQ_CHEMOC
I¥_PAIMNMED
TREATMEMNT _PLAM
TYPE_PROCED
PRECFP_GI_MED
MALIGRANCY
QUARTER.
SIZE_REDUCTION
TYPE_PROCED
EPIDURAL
IMSURANCE
OR_TRANSFUSIONS
TYPE_ABX

EKG

IV_PAIMNMED
IMNCISION
IMSURANCE
WT_LOSS_TIME
WEEKDAY

Chemo_only

i

Th

1

3

1

1]

DEM
Chemo&Radiation

closed

1
Cipra
SB
TORD
KMEE
C
MULL
Sa

Details | Coefficients | Compare | Settings

Coefficient

[ R
D 34041526
S 52993936
0.29916333
0.29378459
[ il
-0 26055950
I 0. 7E534174
025466832
0.25194913
0.24061736
023306129
022915110
I -0.227sa025
I 022715954
0.21168257
020613024
0.20245206
0.19228831
B 019105185
B 01333816
0.15359100
B 017535293
0. 17096336

Standardized Coeffici. ..

0,11735002
0,0369471
0,05883753
0,073487583
-0.06150943
-0.06262496
0,05597 175
0.036163
0,03324906
-0,01992572
-0.06373117
-0.05486614
-0.05745447
-0,15356344
0,03546051
0,05119796
-0,05517357
-0,0550411
-0.02044352
-0.02216336
0,01912802
0,015753139
-0,02710514
0,11368976
-0.0Z2674537

Fekch Size:

|
10,000 @

&~

ExplCoefficient)

1.59222067
1.50227193
1.418238
1.4048624
0,74143341
0,74543705
1.30152635
1.29804567
1,2909027
0,77517356
0,77728425
0,78614235
0,79210302
0,79520837
1,25557075
1.25503009
0,80922152
0,81372709
0.81670114
0,82506396
121052222
1,20783338
0,82512514
119166672
0.54285246
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Analytical “Work Flow” Methodologies

- Build, share and L =N

Explore Data
NEW_CUST_INSUR_LTV

automate predictive
analytics 82 - 4 ; %

Likely Customers

methodologies ORI el openciui

£ Patient Oubcomes [@nt Risk patients [f{oCLAS_DT_l_? [ cLas_am 1 7 @
Eﬁ ‘Wiews:|Cache Data « | | Sort.., Eilter:| Customer Segments Clusters

CLAS_S¥M_1_7 PRED CLAS_SYM_1_7_PROB LYMPH_TYPE SIZE_TUMOR_MM MARITAL ADM_ALEUMIN .C\MT_CHEMO FREQ_CHEMO CLAS_DT_

- N
- [
-

0,991
111 0.9912111 Indolent 3,400 W 3.25 z2
121 0.9912111 Indolent 3,400 W 3.25 Z
131 0.9912111 Indolent 3,400 W 3.25 Z
14 1 0.9912111 Indolent 3,400 W 3.25 z2
151 0.98217842 Indolent 1,000 il 2.4 52,25 1
16 1 0.98217842 Indolent 1,000 il 2.4 52,25 1 i
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SQL Developer Active Q

uery Builder

SH.SALES. CHANNEL_ID
FROM
sh.custoners
INHER JOIN SH.SALES
1
sh.customers. CUST_ID = SH.SALES.CUST_ID

1 49671 Abigail Ruddy M 1976 married 27 North Sagadahoc Boulevard 603327

2 3228 Abigail Ruddy M 1964 (null) 37 West Geneva Street 55406

3 6783 Abigail Ruddy M 1942 single 47 Toa Alta Road 34077

4 10338 Abigail Ruddy M 1977 married 47 South Kanabec Road 72936

5 13894 Abigail Ruddy M 1949 (null) 57 North 3rd Drive 67644

6 17449 Abigail Ruddy M 1950 single 67 East Mcintosh Avenue 83786%
-

2)Start Page e { S
* New, easy to >IRNA B8 FHOS ==
! Worksheet Query Builder
- - Main i
use, interactive custoverse B
L] L] I ‘. 1
[#]CUST_ID SALES (SH) |
qguery opuilaer in [FIcuST PRt =
V|CUST_LAST_NAM -
{;cus _LAST_NAME [N _[pron_o0
SQL Developer D o i
[JCUST_MARITAL_STAT :‘ o
| JCUST_STREET_ADD 1PROM
. [TJCUST_POSTAL_COD PRONMO 1D
or assemblin R
UCUST-CITY D JAMOUNT_SOLD
. | |CUST_STATE_PROVI
and preparin Semb gy
| _JCOUNTRY_ID
[ ]CUST_MAIN_PHONE | [y
d t f - - | JCUST_INCOME_LEVH
a a 0 r I I I I n I n g Output  Expression Aggregate Alias Sort Type Sort Order Grouping  Criteria Or... |
[¥]  sh.customers.CUST_ID |
[¥] sh.customers.CUST_FIRST_NAME ]
'2,‘StartPage - [¥]  sh.customers.CUST_LAST_NAME |
: [¢]  sh.customers,CUST_GENDER ]
= &) -
>EB8R 33 B%¢d -t <
Worksheet  Query Builder [¢] SH.SALES.CHANNEL_ID O
|= seLECT O |
sh. custoners.CUST_ID, S 2
sh.customers. CUST_FIRST NAME, > Query Result
sh.customers. CUST_LAST_ NAME -
R ’ & B tched S0 roy
sh.customers. CUST_GENDER, ALRE®sa LSFEkhES P e N <lapecouce = g - ; pm—
SH. $SALES.TIME ID, g cusr_m“a CUST_FIRST_NAME | CUST LAST NAME |} CUST_GENDER ha CUST_YEAR_OF BIRTH | CUST_MARITAL STATUS |[§ CUST_STREET_ADDRESS @ o
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Example: Simple, Predictive SQL

Select customers who are more than 85% likely to be HIGH VALUE
customers & display their AGE & MORTGAGE_AMOUNT

= s0L Worksheet

File  Help

=101

Enter SQL Staternent

ER

SELECT A CUSTOMER 10 A AGE WMORTGAGE AMOUNT
REDICTION PROBABILITY(INSUR CUST LT35466 DT VERY HIGH'

USING A.™ prob
FROM CBERGER.INSUR_CUST LTV A)

IGHEREpmb}DB&I

4 T

Results

Fetch Size:|100 | Fetch bext | Refresh |

SELECT * from(
SELECT A.CUST ID, A.AGE,
MORTGAGE AMOUNT, PREDICTION PROBABILITY
(CUST INSUR LT46939 DT, 'VERY HIGH'
USING A.*) prob
FROM CBERGER.CUST INSUR LTV A)
WHERE prob > 0.85;

CUSTOMER_D|  4GE | MORTGAGE..I] PROB

523 50 1158 9B05451612...
L1653 70 7000 9B05451612...
cuosT 49 5000 9B05451612...
L1059 36 3500 9B05451612...
CL764 54 2800 9BOB451612...
7S 51 3000 9BOB451612...
3T &7 1500 9BOB451612...
L2544 27 1150 BENE4S1612...
L1324 50 2000 980B451612...
L1338 34 1300 980B451612...
1338 78 1100 9B0B451612..
1341 53 1200 9B0B451612..
cU168s 35 1800 9B0B451612..
cuz242 48 2187 580B451612...
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Fraud Prediction Demo

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

insert into CLAIMS_SET values
(ALGO_NAME','/ALGO_SUPPORT_VECTOR_MACHINESY;

insert into CLAIMS_SET values (PREP_AUTO','ON");
commit;

begin

dbms_data_mining.create_model('CLAIMSMODEL', 'CLASSIFICATION',
'CLAIMS2', '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 CLAIMS2
where PASTNUMBEROFCLAIMS in ("2 to 4', 'more than 4')))
where rnk <=5
prder by percent_fraud desc;

Copyright 2010 Oracle Corporation

POLICYNUMBER  PERCENT_FRAUD RNK

6532 64.78 1
2749 64.17 2
3440 63.22 3
654 63.1 4
12650 62.36 5

Automated Monthly “Application”! Just add:
Create
View CLAIMS2_30
As
Select * from CLAIMS2
Where mydate > SYSDATE - 30

ORACLE

ORACLE



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

Real-time Prediction

with
records as (select i

78000 SALARY, On-the-fly, single record
250000 MORTGAGE_AMOUNT, -

6 TIME_AS_CUSTOMER, apply with new data (e.g.
12 MONTHLY_CHECKS WRITTEN, from call center)

55 AGE,

423 BANK_FUNDS,

'Married” MARITAL_STATUS,

'Nurse' PROFESSION,

'M'  SEX,

4000 CREDIT_CARD_LIMITS,

2 N_OF _ DEPENDENTS,

1 HOUSE_OWNERSHIP from dual)
select s.prediction prediction, s.probability probability
from (

select PREDICTION_SET(CUST_INSUR_LT46939 DT, 1 USING *) pset

from records) t, TABLE(t.pset) s;

PREDICTION |  PROBABILTY |
HIGH B5123504736232096

ORACLE
Copyright 2010 Oracle Corporation







11g Statistics & SQL Analytics (Free)

_dh_

* Ranking functions Descriptive Statistics
* rank, dense_rank, cume_dist, - DBMS_STAT_FUNCS: summarizes
percent_rank, ntile numerical columns of a table and returns
count, min, max, range, mean, median,
« Window Aggregate functions stats_mode, variance, standard deviation,

guantile values, +/- n sigma values,
top/bottom 5 values

Correlations

(moving and cumulative)

* Avg, sum, min, max, count, variance,
stddev, first_value, last_value

 LAG/LEAD functions ¢ Pearson’s ccljrrelation coefficients, Spearman's
. . : and Kendall's (both nonparametric).
* Direct inter-row reference using offsets
* Reporting Aggregate functions » Cross Tabs
P g .gg g : « Enhanced with % statistics: chi squared, phi
* Sum, avg, min, max, variance, stddev, coefficient, Cramer's V, contingency
count, ratio_to_report coefficient, Cohen's kappa
- Statistical Aggregates « Hypothesis Testing
» Correlation, linear regression family, » Student t-test , F-test, Binomial test, Wilcoxon
covariance Signed Ranks test, Chi-square, Mann Whitney
e Linear regression test, Kolmogorov-Smirnov test, One-way

ANOVA

« Fitting of an ordinary-least-squares T o
Distribution Fitting

regression line to a set of number pairs.

* Frequently combined with the « Kolmogorov-Smirnov Test, Anderson-Darling
COVAR_POP, COVAR_SAMP, and Test, Chi-Squared Test, Normal, Uniform,
CORR functions Weibull, Exponential

ORACLE
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e Offer “A” to one A
population and “B”
to another

* Over time period
“t” calculate median
purchase amounts
of customers receiving offer A & B

- Perform t-test to compare

* If statistically significantly better results
achieved from one offer over another, offer
everyone higher performing offer

aln Biking! l

ORACLE
Copyright 2010 Oracle Corporation




Independent Samples T-Test b

(Pooled Variances)

* Query compares the mean of AMOUNT_SOLD between
MEN and WOMEN within CUST _INCOME_LEVEL ranges

SELECT substr(cust income level,1l,22) income level,
avg (decode (cust_gender, 'M',amount sold,null)) sold to men,
avg (decode (cust_gender, 'F',amount sold,null)) sold to women,

stats_t test indep(cust gender, amount sold, 'STATISTIC',6 'F')
t observed,

stats _t test indep(cust gender, amount sold) two_sided p value
FROM sh.customers ¢, sh.sales s
WHERE c.cust id=s.cust id
GROUP BY rollup(cust income level)

ORDER BY 1;

SQL Worksheet

ORACLE
Copyright 2010 Oracle Corporation







Ability to Import 3@ Party DM Models

 Capability to import 3" party dm models, import, and
convert to native ODM models

Hours, Days or Weeks

Source SAS SAS Process Target
Data Work Process Output
Area ing
ORAC
H SAS SAS SAS
=~

* Benefits

« SAS, SPSS, R, etc. data mining models can be used for scoring inside
the Database

* Imported dm models become native ODM models and inherit all ODM
benefits including scoring at Exadata storage layer, 15t class objects,
security, etc.

ORACLE

ORACLE
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In-Database SAS Scoring
Score the SAS ODM Model

« SAS models become native ODM %

mOdeIS \ Oracle original SAS_DATA
* No loss of information
SAS E

SAS Logistic Regression

* Original source data for scoring
remains in Database

« “Exadata scoring” of SAS models

Likely to Respond Customers

ORACLE
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In-Database SAS Scoring
Import the SAS Model

begin
dbms data mining.import model
(
'SAS Log Reg Modeld',
XMLType (bfilename ('PMML DIR',
'SAS Logistic Regression PMML Model.xml'),
nls charset i1d('AL32UTF8'))
)i
end;

/

File Edit Y¥Yiew Mavigate Run ¥ersioning Tools Help

RoBd 90 XEMO-O- &- =
[, Data Miner L) =f2anA Customer Analytics | [Byade2100781.us.oracle.com 11.2.0.2 &
EF G‘ﬂ = % k E H @ a Qﬁ é @ [a adc2100781 ., us.oracle. com 11.2.D.ZVI
[, connection "~ = hegin
S B ade 1z e dbus_data mining.import model
A ' i
B & = 'SA%_Log_Req ModelZ',
& x XMLType (hfilename [ 'PMML_DIR', '5A% Logistic_Regression PMML_Model.xml'), nls_charset id{'AL3ZUTF3'))
I

J_E Recent Files c end; I
[+ Thumbnai E]h /

H =] vy

;L_,:';_-—;;—L—E—- [ Query Result b Statement Cubput

= YL

@Workﬂow LT = anomymous block completed N

|2, cBERGER Laptop

| Line # Column 24 | Insert | Modified | Windows: CRJLF Editing

Copyright 2010 Oracle Corporation
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In-Database SAS Scoring
Score the SAS ODM Model

select
prediction (SAS Log Reg Modeld4 using *),
prediction probability(SAS Log Reg Model using *)
from
sas _dataset where id < 10;

File Edit Y¥iew Mavigate Run Yersioning Tools Help

ol @0 X EB Q-0 &- iy

(R, Data Miner (O] oflana Customer Analytics | (2yade2100782.us.oracle.com 11.2.0.2 =
2k &) "3 El ﬁ E & @ a ‘3& é {El ’a adc2100781, us.oracle, com 11.2.0.2']
[} Connection “I| B select

<¢'---F-| arde?1007A --;-v prediction(34%_Log Reg Model using *),

prediction_probability (345 Log Reg Model using #)

E‘v % E] from

m x sas_dataset where id < 10;
rY e

- Recent Files
! J—E d [> Skatement Ouktput D' Query Result
(& Thumbinail (=) & B ) Bk 5oL | Al Rows Fetched: 9 in 0,062 seconds

,1'_-' _mml_= PREDICTION(SAS_LOG_REG_MCDELUSING*) | PREDICTION_PROBAEILITY({SAS_LOG_REG_MODELUSING®) |

B — b —E

= 1 0 0. 640563951 23678522 ad

0.59192619622821852
0.592951449561758569

@Workﬂow s =) z

0
) CBERGER Laptop 3 0
[

| Line 1 Colurmn 1 | Insert | Modified | Windows: CRLF Editing
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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

woureron | 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_KANI RS _RESIDENCE ava”able to Oracle BI EE

E COMMENTS AFFINITY_CARD

BLLE_PACE_DISE 1 1
e 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
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Example
Better Information for OBl EE Reports and Dashboards

My Dashboard Welcome, Administrator! ¥ ierts! - Dashboards - Anawers - More Products = - Settings + - Log Cut
v
Bank Activity ” Credit Card Analysis H Loan Analysis | Insurance Page Options
A &
Most Suspicious Claims Number Of Predictions
POLICYNUMBEH PREDICTION PROBABILITY DRDUCTIBLE DEDUCTIBLE * PROBABILITY PREDICTION COUHT(PREDICTIOM) &,000
13465 0] 0.00 067 500,00 336.46 HIGH S7ET
14485 0] 0.00 0Es 400,00 26015 Lty 1337 4,500
532,01 0.00 064 400,00 257 59 MEDILIN 4922 %
12631 .0} 0.00 063 400,00 251 91 WERY HIGH 824 é 3,000
1.0} 0.00 063 300,00 158.81 e
1502900 0.00 063 400,00 § 1,500
1101500 0.00 0E3 400.00 ODM ’S U -
115220 0.00 062 L i _ !
4558 01 0.00 062 prEd Ictions & IR O MEDILM VERYHIGH
FRECICTION
1 26500 0.00 062 SHT
2745 0] 0.on g2 pro babl I Itl es are efresh - Print - Dowenload - Add to Briefing Book
12307 0 0.00 062 400,00 available in the
ey
3351 .01 0.00 062 400,00 =
seso] oo os2 | aoooo Database for jcal Price
136770} 0.00 062 400,00 : ;
re portlng using POLICEREPORTFILED
111920 0.00 062 700,00
13294.0] 0.00 061 400,00 OraCIG Bl EE o 5
F204 101 0.00 061 400,00 d th t I -ll
2291 (] 0.00 061 400,00 gn other 1ooIs \,— segre [ 20000120000
344000 000 e 40000 B imore than 59000
139,00 0.00 0&1 400.00 242 95 | E 30000 b 58000
11068.04 0.00 061 700.00 424.98 sk = e o 8000
less than 20000
11119.00 0.00 061 500,00 303.55 [ P
1167701} 0.00 061 400,00 242 53
424 E N [wlnnl 1 Eq ANT n% A7 2R
ORACLE
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CRM OnDemand—Sales Prospector FTT————"-p “tioHs Data Model =~ =
? v o (= ol ks cie Lommunic ata e
W o vow T Churn Prediction by Customer Segment
S hepern * wespems | B Custormer Segment Name is equal to Segment_3
Customer Customer CellPhone Contract Month  Debt LTV LTV LTV ARPU Churn Customer
awvonn
on Segment  llame llo Value  Revenue Value Band Value  Months Band Churn Indicator Sentiment Probability Segment Key
o
- ) Chioe Waite | 9985005370 $0.00 $22200 $65,000.00 10 = hlA 101
DaTaaAs 5
" 57 Pl 935009300 0.0 $130.00 585,000.00 18 A+ 101
1 TAGHOTICS PACK Waker ! X 000 A
. Max Gerber | SSBS006161 | $300000  $2,50000 $222.00 $79,00000 7 A+ » AR 101
B " | Glen 9965005393 0.00 130,00 59,000.00 13 o HEEL Y 101
: e Christian i 30 9,000, of Churning is 52 A
0w s | wery high
H - | Q
0 Mason Frobekilty o
wrn : | ey 993S007379 | $9,00000  §7 50000 §70.00 $56,000.00 2 of Chuming s - «hl 101
s | wery high
-
. G GLw @w @e oew oLw  @o W DebCoe 9865007373 §300000 $2,50000 $13000 69,0000 10 o 101
= t1ber Anoyer Murray [ —y— Voew | Sditoe 10 . : ]
’ - Wialker sk -~ .- b !
= el rid - Schedule
o e e Phil Hurst LR Syt
Ien et e My VAo v
o .
e Canids
Rodrick
6 1 2 3 4 35 4 1 & v W N nu
Tittany - brres
i PO -
[eTr——— o 4D ORDM Demo ORDM Met
7" "Oracle Retail Data Model —
racie etal ata ode < Welcome, NRFdemo!  Dashboards - Answers - More Products ~ = My Account - Log Out -
§ . Product Customer Frequent Ttem
——— Associate Assaciate i T ahomer ItemBasket | oo Store .
. 8 R § Loss Analysis | Sales Analysis 5 Analysis Loss
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Fusion HCM Predictive Analytics

2 ‘You are logged in as Le

Navigator- Recent Items~ Favorites~ Tags~ Watchlist~ @ Preferences M Hep 6 L
Welcome General Accounting Manager Resources
= My Organization I 88

£h Organization Chart E Hierarchy Grid [H Table | Mumber of Levels to be Displayed

General Employment Availability Budget Compensation Performance

Actions ¥ View v Filter|
Predicted Risk
| |Name Job Title Phone Email 1d Individual Group
E-{E3" Leslie Hann Finance Director (813) 419-0851 lhann@vision.com 12345 =] [=]
---------- @ " anna Pascal Senior Accountant Manager (986) 819-8851 apascal @vision.com | 23456 =
153" George White Finance Manager (542) 465-6424 gwhite @vision.com | 74342 [=] [s]
55" 1azon Blake Senior Manager (251) 331-1816 jblake @vision.com 67830 [=] Q
23" pat Miller Accounting Manager (723) 465-3470 pmiller @vision.com | 34567 [=] [=]
.......... @ ® ctella Hahn Manager (700) 796-6338 shahn@vision.com {90123
K
= Predicted Worker Performance and Attrition =8
W i [My Directs' Organization - ] Full Analysis
Average Team Prediction for My Direct Reports’ Organization
|V Show names
Team Name Total Number of Team b g Average Predicted Attrition Average Predicted Performance Prediction Details
[ ] Anna Pascal [ [r——— [ —i —
5 Team: George White e e
T —
| | Team: Jason Blake 6 ) e | — T
] Team: Pat Miller s | —————— ]
Anna Pasca
5 : | se——— e [ s 5 S |
£ Tam: Pat Miller (15) Stzlla Habn
8 € stella Hahn
= =
3¢
k-] [ ]
2
a
Team: George White (10)
H Team: Jason Blake (6)
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Predictive Analytics

O m o >

onalization »

redictive Analytics

Administration = Help =

Lagout Leslie Hann O

Filter Overview
Business Leader Viewv Information Action
Leslie Hann
fverage Predictions | My Directs' Organization | (] Show Managers Show Prediction Details | View Prediction Model Zoom | - |
Levels
[ S ] Expand | Collapse | |V Show Names What-If Analysis
Manager
l - J Transfer
Terminate
Jobs _ s
l = J Change Location X
Change Manager = '[III Anna Pascal
Grades . =,
l - J < |£| ' Team: George White {100
T -
Locations = ™ v ' Team: Jason Blake (6)
L v v n‘l Teamn: Pat Miller (15)
Predicted Attrition 1 v “-1 <tella Hahn
| | c . Team: Jason Blake Team: Pat Miller T
S
Predicted Performance b w
£ Stella Hahn
L ) = E
33
......................................... s 2 S )
Active Filters -E
o
Team: George White S Rl
=
5
Apply
j Loy Mediuri High
Predicted Performance
1
Mame Actual Performance Rating Probability of Attrition Predicted Attrition Reason Predicted Performance Prediction Details
Anna Pascal 4 - Frequently Excead Exception =;‘.E= Current job I——‘__:
¥l Team: Gearge White e —
¥ Team: Jason Blake 1 ]
[ Team: Pat Miller ———
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Getting Started

QERACLE'
TECHNOLOGY NETWORK
Using Oracle Data Miner for Oracle Database 11g Release 2

Purpose

This tutorial covers the use of Gracle Data Miner to perform data mining against Oracle Database 110 Release2. |
Data Miner graphical user interface (GUI). The Oracle Data Miner GUIis included as an extension of Oracle SQL D

Oracle SCL Developer is a free graphical tool for database development. With SQL Developer, you can browse da
statements. Starting with SGL Developer, version 2.0, you can also access the Oracle Data Miner GUI, which provi

DISCLAIMER: This tuterial has been developed with pre-production software, and is not available for external audi
Time to Complete

Appraximately 30 mins

Overview

Data mining is the process of extracting useful information frem masses of data by extracting patterns and trends

@ Predict individual behavior, for example, the customers likely to respond to a promotienal offer or the customer
@ Find profiles of targeted people or items (Classification using Decision Trees)

0 Find natural segments or clusters (Clustering)

O ldentify factors more associated with a target attribute (Atiribute Importance)

@ Find co-occurring events or purchases (Associations, sometimes known as Market Basket Analysis)

@ Find fraudulent or rare events (Anamaly Detection)

The phases of solving a husiness preblem using Oracle Data Mining are as follows:

Problem Definition in Terms of Data Wining and Business Goals
Data Acquisition and Preparation

Building and Evaluation of Madels

Deployment

Lo
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Compare the Models

* Oracle Data Miner Cue Cards—part of client install
* Oracle By Example Online Learning on OTN

After you buitdirain the selected models, you can view and evaluate the results for all of the models in a comparative for

Follow these steps:

1. Right-click the build nade and select Compare from the menu.

Edi...

Advanced Settings. ..

Run

Force Run »
View Models »
View Results »

INSUR_CUST_LTV_SAMPLE

Copnect [

Results: A Class Build display tab opens, showing a graphical comparison of the four medels, as shown here:

Bearueer | oLaostrg BestCustorars |

Pformance. Performence Mtz [RGE LRt [Profit

Mesmre: [l Moasures. - SortBy: [ninme
Predictive Confidence (%) Avarage Accuracy (%)
100

u m
=

15 i3
mi
"l il

SV 2 CLAS 12

Overall Aceuraey (%}

x|
i3
:L‘I

°
CLASSVM12 CLASNB 12 CLAS.GLMI 2 CLASDII2

CLAS GLM1 2 CLASDT 12
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