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Synopsis
• Oracle has delivered on a strategy to transform the database from 

a data repository to an analytical database by bringing the 
"analytics" to the data. 

• Oracle Database 11g now embeds advanced analytical functions
(data mining, text mining, and statistical functions)

• Go beyond simple reporting, to instead, gain greater insight into 
patterns and relationships, find probable causes to problems, make 
predictions about the future, develop profiles of targeted customers, 
extract new information from data and text, and answer questions 
such as:

• Why did something happen?
• What corrective actions should be taken?
• Which factors are influencing your business’s key performance indicators?
• Which customers should I target?
• What will happen in the future and where should you focus limited resources?

• Overview and brief demonstrations and provide a vision of 
advanced business intelligence applications now possible using 
Oracle Database technology
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Market Trends
Analytics Provide Competitive Value

• Competing on Analytics, by Tom Davenport

• “Some companies have built their very businesses 
on their ability to collect, analyze, and act on data.”

• “Although numerous organizations are embracing analytics, only a 
handful have achieved this level of proficiency.  But analytics 
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” - IDC 2006

• Super Crunchers, by Ian Ayers

• “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 this
complex and important shouldn't be this much fun 
to read.” —Wired

Copyright © 2008 Oracle Corporation

Competitive Advantage of BI & Analytics

Optimization

Predictive Modeling

Forecasting/Extrapolation

Statistical Analysis

Alerts

Query/drill down

Ad hoc reports

Standard Reports

Degree of Intelligence
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What’s the best that can happen?

What will happen next?

What if these trends continue?

Why is this happening?

What actions are needed?

Where exactly is the problem?

How many, how often, where?

What happened?

Analytic$

Access & 
Reporting

Source:  Competing on Analytics, by T. Davenport & J . Harris

$$
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Oracle Data Mining

Larry Ellison Oracle Open World Keynote
November 2007 

• Announces  Fusion Edge CRM On-Demand Hosted Applicat ion with 
integrated data mining to mine customer database
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Oracle Data Mining 
predicts likelihood of 
purchases

Oracle Data Mining 
recommends products 
customer is likely to buy
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What is Data Mining?
• 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)
• Identify 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)
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Data Mining Provides
Better Information, Valuable Insights and Predictio ns
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m
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Customer Months

Cell Phone Churners         vs. Loyal Customers

Insight & 
Prediction

Segment #1:  

IF CUST_MO > 14 AND 
INCOME < $90K, THEN 
Prediction = Cell Phone 
Churner, Confidence = 
100%, Support = 8/39

Segment #3:  

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

Source:  Inspired from Data Mining Techniques: For Marketing, Sales, and Cu stomer Relationship Management by Michael J. A. Berry, Gordon S. Linoff 
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Predicting High_Lifetime_Value_Customers

>$500K <$500K

1 House 2 or More Homes <=35>35

<42 < 2> 42 <$80K

Age

LTV = HIGH LTV = Very_High LTV= Low LTV = Low

>$80K

LTV = Medium

> 2

LTV = High

Mortgage_Amount

House_Own

Age Years_Cust Salary

Simple model:
ODM can include:

• unstructured data (e.g. 
text comments)

• transactions data ( e.g. 
purchases), etc. 

IF (Mortgage_Amount > $500K AND House_Own = 2 or 
more AND Age = >42) 
THEN Probability (Lifetime Customer Value is “VERY HIGH”
= 77%, Support = 15%

Oracle Data Mining’s Decision Tree algorithm
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Oracle Data Mining
Overview (Classification)

Cases

Name Income Age . . . . .  . .
Respond?
1 =Yes, 0 =No

Jones
Smith
Lee
Rogers

30,000
55,000
25,000
50,000

30
67
23
44

1
1
0
0

Functional
Relationship:

Y = F(X1, X2, …, Xm)

Model

Historic Data

Campos
Horn
Habers
Berger

40,500
37,000
57,200
95,600

52
73
32

34

New Data
.85
.74
.93
.65

Prediction Confidence

1
0
0
1

?
?
?
?

Input Attributes Target
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Oracle Data Mining 11g
Oracle in-Database Mining Engine

• Data Mining Functions (Server)
• PL/SQL & Java APIs
• Develop & deploy predictive analytics applications

• Wide range of DM algorithms (12)

• Classification & regression
• Clustering 
• Anomaly detection 
• Attribute importance
• Feature extraction (NMF)

• Association rules (Market Basket analysis) 

• Structured & unstructured data (text mining)

• Oracle Data Miner (GUI)
• Simplified, guided data mining using wizards

• Predictive Analytics
• “1-click data mining” from a spreadsheet

Data Warehousing

ETL

OLAP

Data Mining

Oracle 11Oracle 11 gg DBDB

Statistics
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Example
Better Information for OBI EE Reports and Dashboard s

ODM’s 
Predictions &  
probabilities 
available in 
Database for 
Oracle BI EE 
and other 
reporting tools 

ODM’s 
predictions &  
probabilities 
are available in 
the Database 
for reporting 
using Oracle 
BI EE and 
other tools 
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Oracle Data Mining results 
available to Oracle BI EE 
administrators

Oracle BI EE defines 
results for end user 
presentation

Integration with Oracle BI EE
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Industry Examples

• Banking
• Target customers most likely to be interested in a new bank 

product (home equity loan, educational savings plan, insurance, etc.)

• CitiBank.

• Identify "loyal" customers and customers likely to leave
• Detect patterns of fraudulent credit card usage
• Identify similar customer segments based on bank activity & 

demographics

• Retail / Marketing
• Predict which customers will respond to catalog mailing
• Identify “next likely purchase” for each customer
• Find product bundles (e.g. batteries + toy, wool sweater + turtleneck shirt, 

etc. for in-store placement of web site promotion)
• ABC Stores
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Industry Examples

• Insurance & Government
• Identify fraudulent behavior (tax submissions)

• United States Internal Revenue Service (IRS)

• Predict which customers will buy new policies 

• Identify behavior patterns of “risky” customers 

• Pharma & Health Care
• Identify successful medical therapies for different illnesses & 

different patients
• Walter Reed Medical Center

• Identify factors (genes, symptoms, etc.) associated with a disease
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Predictive Analytics Value Proposition

• TDWI BEST PRACTICES REPORT, Q1 2007:

PREDICTIVE ANALYTICS Extending the Value of 
Your Data Warehousing Investment , 
by By Wayne W. Eckerson
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Customer References

"By classifying the patents, Philips IP&S is better able to analyze the patent 
landscape of technologies and companies. This detailed knowledge is of great 
strategic and commercial importance and value to Philips for the filing of new 
patents. “Since quite some years, we have been searching for various 
solutions to assist us in the automatic classification of patents”, says Gerard 
van der Ligt, Director Business Intelligence of Philips IP&S. “….We are now 
able to work faster, more efficient, but foremost, we can tackle complex jobs 
that were impossible to do by humans before”..”
…“Classification of patents has always been done by humans up to this point. 
…the process can be partly automated combined with a very high precision 
and recall. …Treparel has developed a special application based on Treparels
proprietary technology (KMX) combined with that of Oracle Data Mining and 
its powerful in-database Support Vector Machine algorithm.”—says Paul 
Wijdicks, Chief Commercial Officer at Treparel

-- Philips IP&S chooses the KMX Patent Classifier Press Release Feb. 2008  
http://www.treparel.nl/uk/
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Customer References
"...Because data mining algorithms and the data are 
housed together in the Oracle database, we don't have to 
move huge data sets to external programs to run the 
algorithms and learn something about our data…The fact 
that it cost about 75 percent less than the leading 
competitor didn't hurt either… "
--Tracy E. Thieret, Ph.D. Principal Scientist   Xerox Innovation Group Imaging and 
Solutions Technology Center

“…Using … Oracle Data Mining, medical researchers are 
discovering trends and patterns that will improve the health 
care for millions of people around the globe.”
--Dr. Carolyn Hamm, Director of Decision Support, Walter Reed Medical Center. 
“Saving Lives with Oracle”

– Detecting taxpayer noncompliance
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Customer References

"The Oracle Data Mining and Oracle's SQL statistical functions have 
enabled us to take patient segmentation studies to a new, more 
granular level. Healthcare research involves notoriously complex 
data.  The number of possible variables is essentially unlimited.  The 
number of encounters of our population with healthcare providers is 
voluminous.  Oracle Data Mining working with an Oracle database 
handles both with aplomb.  A rich feature set, the ability to control 
whether false positives or false negatives are to be avoided, and the 
easy ability to apply models to new datasets make ODM an important 
tool in our arsenal. Given that many companies manage their data in 
Oracle, it is now easy to also analyze the data there too.”

-- K.C. Cerny, Managing Partner. Management Information Analysis, 
www.mia-consulting.com
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• With 200 million retail customers including 146 million credit card 
accounts, Citigroup's Global Consumer Group (GCG) is among the 
very largest consumer franchises in the world. Like its financial 
service peers, Citigroup is seeking to better understand and serve 
customers across portfolios of products and services.

Built For A Purpose, From BI Review Magazine January 2006 Issue, By 
Jim Ericson
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Customer References

"Keeping one's data in the warehouse/mart, and not having to 
extract data for modeling can greatly simplify model development, 
model scoring and general security issues. This capability is 
relatively new for most data mining tools. I've been impressed with 
the data mining functionality that Oracle has recently built into 10g.
They even have a nice GUI that can be used to access all the 
algorithms, as well as to manipulate the output (all the usual stuff 
you'd expect from a data mining tool: interactive lift curves, etc.). 
The integration of data mining the database doesn't get any easier 
than doing the mining right in the database. And in terms of 
functionality and total cost of ownership, Oracle Data Miner is a 
great option, especially for companies that are already storing their 
data in Oracle warehouses/marts.”

-- Karl Rexer, Ph.D., Rexer Analytics  www.RexerAnalytics.com
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Demo:  Oracle Data Mining + OBI EE
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Quick Demo:  Oracle Data Mining
• Scenario:  Insurance Company 
• Business problem(s):  

1. Better understand the business by looking at graphs of the data

2. Identify the factors (attributes) most associated with Customer who 
BUY_INSURANCE

3. Target Best Customers

a. Build a predictive model to understand who will be a 
VERY_HIGH VALUE Customer …. And WHY (IF… THEN.. 
Rules that can describe them)

b. Predict who is likely to be a VERY_HIGH VALUE Customer in 
the future

c. View results in an OBI EE Dashboard
• Including other business problems e.g. Fraud, Cross-Sell, etc.

• (Entire process can be automated w/ PL/SQL and/or Java APIs)
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Oracle Data Mining + OBI EE
Understand the Data

Oracle Data Mining helps 
to visualize the data
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Oracle Data Mining + OBI EE
Target the Right Customers

Oracle Data Miner guides 
the analyst through the 
data mining process
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Oracle Data Mining + OBI EE
Targeting High Value Customers

Oracle Data Mining builds a 
model that differentiates 
HI_VALUE_CUSTOMERS 
from others
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Oracle Data Mining + OBI EE
Targeting High Value Customers

Oracle Data Mining creates 
a prioritized list of customer 
who are likely to be high 
value

Copyright © 2008 Oracle Corporation

Integration with Oracle BI EE

Oracle Data Mining 
provides more information 
and better insight
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Oracle Data Mining
Know More, Do More, Spend Less

•Business Decision 
Makers 
• Make Better 
Decisions 

• Extract More Value 
from Your Data 

• Lower Your Total 
Cost of Ownership

•Data Analysts

• Get Results 
Faster 

• Get More Results
• Easy to Use

• Integrators and IT

• Create More Value 
for Your 
Organization 

• Make Your Work 
Easier 

• Transform IT from a 
Cost to a Profit 
Center 
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Predictive Analytics Use Case
• The cast:

• Peter: a data mining analyst
• Sally: a marketing manager

• Peter builds a decision tree classification model, tree_model
• Peter grants the ability to view/score the tree model to Sally

GRANT SELECT MODEL ON tree_model TO Sally;

• Sally inspects the model, likes it, and wants it deployed
• Sally scores the customer database using the new model and 

his understanding of the cost of contacting a customer and 
sends the new contact list to the head of the sales department

CREATE TABLE AS SELECT cust_name, cust_phone FROM 
customers
WHERE prediction(Peter.tree_model cost matrix (0,5,1,0) using *) = 
‘responder’;
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Example
Simple, Predictive SQL

• Select customers who are more than 60% likely to 
purchase a product and display their marital status

SELECT * from(
SELECT A.CUST_ID, A.MARITAL_STATUS,  
PREDICTION_PROBABILITY(CD_BUYERS77
117_DT, 1  USING A.*) prob
FROM CBERGER.CD_BUYERS A)
WHERE prob > 0.6;
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In-Database Data Mining
Advantages

• ODM architecture provides greater 
performance, scalability, and data security

• Data remains in the database at all 
times…with appropriate access security 
control mechanisms—fewer moving parts

• Straightforward inclusion within interesting 
and arbitrarily complex queries

• Real-world scalability—available for mission critical appls
• Enables pipelining of results without costly materialization
• Performant and scalable:

• Fast scoring: 
• 2.5 million records scored in 6 seconds on a single CPU system

• Real-time scoring: 
• 100 models on a single CPU: 0.085 seconds

Data Warehousing

ETL

OLAP

Data Mining

Oracle 11Oracle 11 gg DBDB

Statistics
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(Miscellaneous) Additional Important Points
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Oracle Data Mining
Algorithm Summary 11g

Classification

Association Rules

Clustering

Attribute Importance

Problem Algorithm Applicability
Classical statistical technique

Popular / Rules / transparency
Embedded app

Wide / narrow data / text

Minimum Description 
Length (MDL)

Attribute reduction
Identify useful data
Reduce data noise

Hierarchical K-Means

Hierarchical O-Cluster

Product grouping
Text mining

Gene and protein analysis

Apriori
Market basket analysis
Link analysis

Multiple Regression (GLM)
Support Vector Machine

Classical statistical technique
Wide / narrow data / text

Regression

Feature Extraction NMF
Text analysis
Feature reduction

Logistic Regression (GLM)
Decision Trees
Naïve Bayes 
Support Vector Machine

One Class SVM Lack examplesAnomaly Detection
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Oracle Data Mining and Unstructured Data

• Oracle Data 
Mining 
includes 
unstructured 
i.e. “text” data

• Build 
classification 
and clustering 
models 

• Oracle Text 
used to 
preprocess 
unstructured 
text
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11g Statistics & SQL Analytics
FREE (Included in Oracle SE & EE)

• Ranking functions
• rank, dense_rank, cume_dist, percent_rank, ntile

• Window Aggregate functions 
(moving and cumulative) 

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

• LAG/LEAD functions
• Direct inter-row reference using offsets

• Reporting Aggregate functions
• Sum, avg, min, max, variance, stddev, count, 

ratio_to_report

• Statistical Aggregates
• Correlation, linear regression family, covariance

• Linear regression
• Fitting of an ordinary-least-squares regression line 

to a set of number pairs. 
• Frequently combined with the COVAR_POP, 

COVAR_SAMP, and CORR functions.

• Descriptive Statistics
• average, standard deviation, variance, min, max, median 

(via percentile_count), mode, group-by & roll-up
• DBMS_STAT_FUNCS:  summarizes numerical columns 

of a table and returns count, min, max, range, mean, 
stats_mode, variance, standard deviation, median, 
quantile values, +/- n sigma values, top/bottom 5 values

• Correlations
• Pearson’s correlation coefficients, Spearman's and 

Kendall's (both nonparametric). 

• Cross Tabs
• Enhanced with % statistics: chi squared, phi coefficient, 

Cramer's V, contingency coefficient, Cohen's kappa

• Hypothesis Testing
• Student t-test , F-test, Binomial test, Wilcoxon Signed 

Ranks test, Chi-square, Mann Whitney test, Kolmogorov-
Smirnov test, One-way ANOVA

• Distribution Fitting
• Kolmogorov-Smirnov Test, Anderson-Darling Test, Chi-

Squared Test, Normal, Uniform, Weibull, Exponential

Note:  Statistics and SQL Analytics are included in Oracle 
Database Standard Edition
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Analytics vs.  
1. In-Database Analytics Engine

Basic Statistics (Free)

Data Mining
Text Mining

2. Costs (ODM: $20K cpu )

Simplified environment
Single server
Security

3. IT Platform
SQL (standard)

Java (standard)

1. External Analytical Engine
Basic Statistics
Data Mining
Text Mining (separate: SAS EM for Text)

Advanced Statistics

2. Costs (SAS EM:  $150K/5 users )

Duplicates data
Annual Renewal Fee (AUF)

(~45% each year)

3. IT Platform
SAS Code (proprietary)

Data Warehousing

ETL

OLAP

Data Mining

Oracle 11g DBOracle 11g DB

Statistics
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Data Warehousing

ETL

OLAP

Data Mining

Oracle 11g DBOracle 11g DB

Statistics
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SAS In-Database Processing 
3-Year Road Map

• “The goal of the SAS In-Database initiative is … to 
achieve deeper technical integration with database 
providers, but … also … blends the best SAS data 

• integration and analytics with the core strengths 
of databases..”

•…Like all DBMS client applications, the SAS engine often must 
load and extract data over a network to and from the DBMS. This 
presents a series of challenges:

• …Network bottlenecks between SAS and the DBMS constrain 
access to large volumes of data

The best practice today is to read data into the SAS environment for processing. 
For highly repeatable processes, this might not be efficient because it takes time 
to transfer the data and resources are used to temporarily store in the SAS 
environment. In some cases, the results of the SAS processing must be 
transferred back to the DBMS for final storage, which further increases the cost. 
Addressing this challenge can result in improved resource utilization and enable 
companies to answer business questions more quickly.

•Oracle Data Mining is available today

Source:  SAS In-Database Processing  White Paper—October 2007
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SAS In-Database Processing 
3-Year Road Map…

“It boils down to this simple equation:
Less data movement = faster analytics, 
and faster analytics = faster delivery of 
real-time BI throughout an enterprise.”

Source:  
http://www.teradata.com/t/pdf.aspx?a=83673&b=178909

Use SAS® to get more power out of your database
Move key components of BI, analytics and data integration processes from the server 
or desktop to inside the database and help shorten your time to intelligence
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Industry Analysts
Oracle data mining: not only good but affordable to o!

Published: 30th November, 2006, Bloor Research 2007

“…the Oracle data mining option is one of the great bargains
available today because it is affordable and … is a real Rolls Royce 
of capability and features. …redesigned from scratch and put the 
algorithms into the database to ensure that, not only is the execution 
of the algorithms efficient, but the vast amounts of data handling 
that typifies traditional datamining is minimised. … Oracle are 
leaving the database in situ and mining it there, which saves a lot of 
effort and will greatly increase productivity.
This is a fully featured, highly sophisticated data mining capability to 
enable professionals to operate against Oracle data sets with 
productivity and precision. Oracle data mining has a broad range of 
available algorithms, which enable it to undertake virtually every 
kind of business and scientific analysis that one can think of. …
…Oracle are giving the data mining professional a real alternative to 
SAS and SPSS with an offering that is equally as well featured, but 
which promises to outperform any standalone offering.

Copyright © 2008 Oracle Corporation

Industry Analysts

PREDICTIVE ANALYTICS:  Extending the Value of Your
Data Warehousing Investment, ������������	
���
��

“…According to our survey, most organizations plan to significantly 
increase the analytic processing within a data ware house 
database in the next three years, particularly for model building 
and scoring, which show 88% climbs. The amount of data 
preparation done in databases will only climb 36% in that time, but it will 
be done by almost two-thirds of all organizations (60%)—double the 
rate of companies planning to use the database to create or score 
analytical models.”
“…it’s surprising that about one-third of organizations plan to build 
analytical models in databases within three years.”
“‘We leverage the data warehouse database when possi ble,’ says 
one analytics manager. He says most analysts download a data sample 
to their desktop and then upload it to the data warehouse once it’s 
completed. ‘Ultimately, however, everything will run in the da ta 
warehouse,’ the manager says.”

http://download.101com.com/pub/tdwi/Files/PA_Report_Q107_F.pdf
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IDC Worldwide Business Analytics Software

http://www.oracle.com/corporate/analyst/reports/inf rastructure/bi_dw/208699e.pdf

Oracle
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Predictive Analytics
• Know More!

• Wide range of data mining 
& (free) statistical functions

• Mine data, discover insights, 
make predictions

• Do More!
• Simplify and automate predictive 

analytics

• Better “Compete on Analytics ”

• Spend Less!
• Eliminate redundant data and 

downsize traditional statistical 
analysis fees

• Leverage Oracle investment

Data Warehousing

ETL

OLAP

Data Mining

Oracle 11Oracle 11 gg DBDB

Statistics
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Are We There Yet?

• Data gathering devices are 
commonplace and even in public 
places gather and store your 
personal information 

• A central data environment brings 
together information from disparate 
sources

• Analytical databases 
automatically “mine” the 
data to  discover patterns 
and relationships hidden 
in the data and provide 
predictions about future 
behavior of people

Oracle 11Oracle 11 gg DBDB

<Insert Picture Here>
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More Information:

Contact Information: Email: Charlie.berger@oracle.com

Oracle Data Mining 11g 
•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
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BIWA Summit 2008
Better InformationBetter Information ——Better ResultsBetter Results
• Dec. 2-3, 2008 in San Francisco at 

Oracle HQ Conference Center
• 2nd BIWA Summit—presentations 

available at www.oraclebiwa.org)

• Currently FREE to join BIWA

• IOUG SIG for users who share 
expertise and vision dedicated to 
mutual success in leveraging: 

• Oracle Database-centric BI, 
Warehousing and Analytics

• BIWA’s goals include the sharing of 
best practices and novel and 
interesting use cases

A
Q&Q  U  E  S  T  I  O  N  SQ  U  E  S  T  I  O  N  S

A  N  S  W  E  R  SA  N  S  W  E  R  S
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The preceding 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.

“This presentation is for informational purposes only and may not be incorporated into a contract or agreement.”


