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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.
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Program = Big Data & Big Data Analytics
Agenda = QOracle Advanced Analytics
= Detalls

= Demos & Applications

= Pointers & Summary
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“Big Data” is Growing

twittery®
= 383+ Million Twitter accounts _

f
= 835+ Million Facebook subscribers

= 1.2+ Billion Mobile Web users

= Machine and sensor data A

= Over 6 million OnStar subscribers

4= A0 G
R

1578

1 hour
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“Big Data”= Structured & Unstructured Data

Exhibit 25: Structured Data Example Exhibit 26: Quasi-Structured Data Exam
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Semi-structured “Big Data” from social

Structured data from applications. media and logs, sensors, feeds, etc.
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“Big Data” =» “Big Data Analytics”

10,000

1.8 trillion gigabytes of data
was created in 2011...

= More than 90% is
unstructured data

= Approx. 500
qguadrillion files

o
o
S
o

= Quantity doubles

_ 9
every 2 years I

E_:!
=4

s =

GIGABYTES OF DATA) CREATED
(IN BILLIONS)

2005 2010

@(,@

S
Yuu. s

GOvsle

“There was 5 exabytes of information
created between the dawn of civilization
through 2003, but that much information
IS now created every 2 days, and the
pace is increasing.”

- Google CEO Eric Schmidt

Requires capability to rapidly:
v Collect and integrate data
v Understand data & their relationships

v Respond and take action

ORACLE
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Oracle Big Data Platform

Oracle Big Data Oracle
Appliance Big Data
Optimized for Hadoop, COn neCtOrS

R, and NoSQL Processing

Hadoop

= — Oracle Big Data

Open Source R Connectors

fidl: S
Oracle NoSQL
Database

|| B

Oracle Data
Integrator

Applications

Stream | Acquire ‘ Organize
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Oracle
Exadata

“System of Record”
Optimized for DW/OLTP

Oracle
Advanced
Analytics

Data
Warehouse

Oracle
Database

Oracle
Exalytics

Optimized for
Analytics & In-Memory Workloads

Oracle Enterprise
Performance Management

Oracle Business Intelligence
Applications

Oracle Business Intelligence
Tools

Oracle Endeca Information
Discovery

‘ Discover & Analyze

ORACLE



ORACLE

“Without proper analysis, it's just data; ...not useful
actionable information ...something that you can exploit
today ...something that your competitor may not have yet

discovered.”

Charlie Berger

Sr. Director, Product Management, Oracle Data Mining and
Advanced Analytics
Oracle Corporation

ORACLE
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Advanced Analytics
Wide range of meanlngs and interpretations

m order

o ddscovcr gocasa
efroneous
1:)pllcn! ons
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= historical

\an‘y

""°°'“’ & cPotems StatlStICS a
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deflnlugnmv?ls\;gd man-\gemenl; l‘
g - ingludes
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Source for graphic: http://www.informationweek.com/healthcare/electronic-medical-records/7-big-data-solutions-try-to-reshape-heal/240144641?pgno=1

ORACLE
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What is Data Mining?

Automatically sifting through large amounts of data to «»;_4:;33_
find previously hidden patterns, discover valuable new R
iInsights and make predictions s @t v U
=892 0000
- Identify most important factor (Attribute Importance) o
. . 0O 4 R
- Predict customer behavior (Classification) Clea
- Predict or estimate a value (Regression) = S
. . . °-|- o.‘o ._’%
- Find profiles of targeted people or items (Decision Trees) et~ .t

- Segment a population (Clustering)

- Find fraudulent or “rare events” (Anomaly Detection)
. . . . “ ” .. @ (2 ) vy "
- Determine co-occurring items in a “baskets” (Associations) .
ﬁ 0-©

ORACLE
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Data Mining Provides 0.7 S
Better Information, Valuable Insights and Predictions * 0000 7
‘k Cell Phone Churners vs. Loyal Customers ), I|

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 Churner
Confidence = 100%

l Support = 8/39

Source: Inspired from Data Mining Techniques: For Marketing, Sales, and Customer Relationship Management by Michael J. A. Berry, Gordon S. Linoff
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Data Mining Provides |
Better Information, Valuable Insights and Predictions =
‘k Cell Phone Fraud vs. Loyal Customers f

Source: Inspired from Data Mining Techniques: For Marketing, Sales, and Customer Relationship Management by Michael J. A. Berry, Gordon S. Linoff
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Finding Needles in Haystacks

= Haystacks
are usually

BIG

= Needles are
typically swau

and rare
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Look for What is “Different”

L il L
®
o F
*+ moD
X2 © »
x4
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A Real Fraud Example

My credit card statement—Can you see the fraud?

May 22
May 22

June 14
June 14
June 15
June 15
May 28
May 29
June 16
June 16

All same $75 amount?

1:14 PM FOOD onaco Café $127.38
7:32 PM WINE Wine Bistro 8.00 y .
Gas Station? onaco:

2:05 PM MISC
2:06 PM MISC

11:48AM  MISC MobiT Mart 575.00 g;‘g,f of
11:49AM  MISC Mobil Mart $75.00 '
6:31 PM Acton Shop $31.00

8:39 PM $128.14
11:48 AM $75.00
11:49 AM $75.00

ORACLE
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Data Mining & Predictive Analytics

Typical Use Cases

Targeting the right customer with the right offer ’ﬁ
How is a customer likely to respond to an offer? ‘Q
Finding the most profitable growth opportunities H

Finding and preventing customer churn @

Maximizing cross-business impact

Security and suspicious activity detection
Understanding sentiments in customer conversations ”]:ﬂ
Reducing medical errors & improving quality of health ﬂ
Understanding influencers in social networks Q:

ORACLE
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Oracle Advanced
Analytics Detalls

Y -

= -

ORACLE
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Oracle Advanced Analytics Option
Fastest Way to Deliver Scalable Enterprise-wide Predictive Analytics

= Powerful ] 8
~ Combination of in-database data mining algorithms = & =+ o, Ffbg "
and open source R algorithms e bl T oy A
— Accessible via SQL, PL/SQL, R and database APIs &f - _% ' %
— Scalable, parallel in-database execution - 20,0, i [—
FoEs : : :
= Easy to Use IIii'i-- T , _-m“

— Range of GUI and IDE options for business users -
to data scientists |

= Enterprise-wide
— Integrated feature of the Oracle Database
— Seamless support for enterprise analytical —

aﬁﬁlications and Bl environments 1

19 | Copyright © 2012, Oracle and/or its affiliates. All rights reserved. | Insert Information Protection Policy Classification from Slide 13
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D

Oracle Advanced Analytics
Value Proposition
+ Fastest path from data to insights
Fastest analytical development

Oracle Advanced Analytics Value Proposition

Fastest in-database scoring engine on the planet

Traditional Analytics
» Flexible deployment options for analytics

» Lowest TCO by eliminating data duplication
» Secure, Scalable and Manageable

Data Import

Data Mining :
Model “Scoring”
pavings

Data Preparation
and

; Data remains in the Database

o,

Transformation
Data Mining s
Model Building
‘ Scalable distributed-parallel implementation of machine learning
# techniques in the database
Scalable implementation of R programming language in-database

Data Prep &
Model Buil&ing ’’’’’
Data Preparation -
.~ Flexible interface options — SQL, R, IDE, GUI
% " Fastest and most Flexible analytic deployment options

Transformation
ORACLE

Data Extraction
Secs, Mins or Hours:‘.‘x‘
ORACLE “
¢+
Can import 3 party models

~.
N

Analytic Process
al Output

Hours, Days or Weeks

Source Dataset
Data s/ Work
Area Process
ing
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Oracle Advanced Analytics

Target Audiences S

» “Information Consumers” A o e | ) Rl
~ CEOs, CMOs, CFOs, CIOs, VPs, " e e
Directors/Mgrs of lines of operations, etc. | oo = I

= “Information Producers”
— Data analysts, Marketing analysts, Business Managers, Statisticians, Data

Scientists, DBAs, Application Developers e
& :
& - ome Shias o T
o o & & T T * i .. Y 3 -
-8 -8 alpgienlOl T | :
@ S e -:
- W 2L a0
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ORACLE

Oracle Advanced Analytics =R

More Detalls

= Advanced Analytic scoring tasks can now be executed in batch or real-
time in CRM systems where customers can be contacted via targeted
call-center/websites/e-mail offers

P s vesa P a OAA's predictive models can “power” any real-
Branc

time environments and deliver personalized

e rv
Call Center Frefer .. . .
Get Advigg 7 Branch predictions, clustering, recommendations, etc.
7 complain ORACLE / BN
< P <
{ p ] Likelihood to respond:
/ Relﬁ‘“ Buy [ cuery Resulk
.lr“ ' Inqulrax/ \ g § lE‘_] Eﬂ % SL Al Rows Fetched: 1 in O seconds

~ PREDICTION_PROE. ..
‘ J’" V" Mobile
Web , e T 0.83382936507936. ..
< *1 ) 4
v A
Email

ORACLE
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ORACLE

Oracle Advanced Analytics g
More Details R

= On-the-fly, single record apply with new data (e.g. from call center)

Select prediction probability(CLAS DT 1 1, 'Yes'

USING 7800 as bank funds, 125 as checking amount, 20 as
credit balance, 55 as age, 'Married' as marital status,
250 as"MONEY MONTLY OVERDRAWN, 1 as house_ownership)

from dual;

~ Socal Medhn Likelihood to respond:

Ref [
all Ce
9 ,C@ranch [ cuery Resulk
Gomplain OQACLE Off|ca
a5 Ha B s All Rows Fetched: 1 in 0 seconds
/Ef PREDICTION_PROE. ..
Buy
4, \ 0.8382936507936. . .

web ¢ o J Mobile
I" )
' Email

ORACLE
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Enabling Predictive Applications B
Example Applications Using Oracle Advanced Analytics R

S — - | e

FE

- Human Capital Management s
— Predictive Workforce—employee turnover and performance prediction and “What if?” analysis .

N C R M ik

- Sales Prediction Engine--prediction of sales opportunities, what to sell, amount, timing, etc.

- Supply Chain Management | :
- Spend Classification—real-time flagging of possible noncompliance in expense submissions
- ldentity Management e

- Oracle Adaptive Access Manager—real-time security and fraud analytics

- Retail Analytics
- Oracle Retail Customer Analytics—"shopping cart analysis” and next best offers

- Customer Support

- Predictive Incident Monitoring (PIM) Customer Service offering for Database customers
- Manufacturing

VERbERES

— Response surface modeling in chip design |. : - l

- Predictive capabilities in Oracle Industry Data Models st -
- Communications Data Model implements churn prediction, segmentation, profiling, etc. : ‘h o
- Retail Data Model implements loyalty and market basket analysis %

- Airline Data Model implements analysis frequent flyers, loyalty, etc.

ORACLE
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Oracle Communications Industry Data Model
Fastest Way to Deliver Scalable Enterprise-wide Predictive Analytlcs

.L',

ORACLE' Business Intelligence

Churn Report By Customer Segment ocn
| Custonmt Sogowets  Customer Segmentation Details =)
.
y . . .
OAA's clustering and predictions | [
- - foung and PAY TV user -
available in-DB for OBIEE (A Cotmm Vatis -
o 498 Yaung wed DAV TV uner €
Cisstomer soegmants S8z prane number and Low esage
Famdy User Hgh Revence ]
Custg pn b oo o V user
High and nsenstve 12 Loysly Program
A = st L]
Custores Contract Month Debt LTV LTV High vae Drganizmens Customer » Community Communty E:‘:::' Revarys
Name Vohoe Reverve Vaye B Vaboe High v mod ase isyatly program Role S C an - of
| | i i | 2y X | Coreunay
Bevedy Wan |3 $15,6000G - $540.001LTV_1 + 104 LOCAL 3 Q.00% 3100
Bradey 0.00 s444.00 $49,00000 k¥ A + 04 PASSIVE 3 0.00% 0.00
Jonrson
Ethar thedey (955500609 000 $3190.00 $34,00000 43 Procanicy W 104 LOCAL ! a4 Q :-:‘.. $o33
of
Churrg
5 ery
ngh
Gotle Lt 000 51400000 si.00 37 ARPUTSOO A + 104 PASSIVE 7 200% 2735
Bermarg NG44 BAme R0 43 ARPUSDO0 A . 104 LOCAL ‘ 3 1.00% $3.00
Vgt
Bertha Lucca (9235002103 $3,000.00 §3, 9555 §44400 $55,00000 11 Provabity W 04 $3.%0
of
Churing
5 very :l:}
hagh
Bett Webber | 990W000155 $6,000.00 5,834 SO0 $7%,000000 17 A . % | 10% [ | $5.00| .
~
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Integrated Business Intelligence
Integrate a range of in-DB SQL & R Predictive Analytics & Graphics

shserde  Har

‘In-database ST
construction T
of predictive
models that
predict
customer

behavior

= OBIEE’s
integrated
spatial
mapping g

Customer “most likely” to be

shows where = e
HIGH and VERY HIGH value o~ e ——
customer in the future == 02 e o mE
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Fusion HCM Predictive Analytics

Built-in Predictive Analytics

1= Predicted Worker Performance and Attrition

Prediction Details: Team: Pat Miller

Manager " Pat Miller
Avernge Predicted Pecfolmanca 70% (Migh)
Avarage Pradictod Attition 77% (High)
Total Number of Workers in Group 15

Predicted Attrition

Team Name Pradicted Attrition | Top Most Contributing Factor
| carmelo rrink [———TSSSSS | Moot Recent Salary Change
James Jones = Time Spent In Current Position
Time in Current Position

Joe Jones i __{ Most Recent Salary Change
| Justin Rico ] | Amount of Sickness

Paula Gupton Mtlnt Racunt Salury Change
._; Ling Trahan Home Country

|| Scott Henderson, Most Recent Salary Change

Michael Hemgfdez Time Spent in Current Position
PatMiler f Most Rucant Salary Change ]
| | Working Hours /

Oracle Advanced Analytics factory-installed predictive
analytics show employees likely to leave, top reasons,
expected performance and real-time "What if?" analysis

ORACLE
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Retail GBU
Market Basket Analysis

%
SAL ES Assoc Build

%ﬁf%_, % B ﬁ% Market Basket Analysis to identify

Join assocBuid 1 MeselDeals  oUTPUT 134 | CO-OccuUrring items found in “baskets”

PRODUCTS

Rules | Ikemsets |Sattings p p
19
ark by LiFE - | |D el -
EER 5 | | (Eescencing Ala Ditallst
Peteh Size [ 1,000 3]
TD: 17313
™
Rule Content:  |Mame, Subname = PROR_ID, 137 AND
FROD_ID. 143 AND
Fules: 1,000 aut aof 20,9885 [ - PRODL_ID.138
15 Antecedent Consequent LIft Confidenced%) | Supportis THER
PROD_ID. 144
17840 PROD_ID, 138 AND FROD_ID, 143 AND PROD_ID. 130 FROD_ID, 144 28,7389 60,9304 1.0526
17673 PROD_ID, 137 AND PROD_ID, 143 AND PROD_ID. 142 PROD_ID, 144 28.3021 68.8675 1.1003 Lifc 28,1235
20557 PROD_ID, 139 AND FROD_ID, 143 AND PROD_ID, 142 PROD_ID, 144 27,8527 £7,7739 1.0975 Confidenae i) 70,8661
17314 PROD_ID 137 AND PROD_ID, 144 AND PROD_ID, 138 PROD_ID, 143 27 6265 775469 1,068 BUPDOrT (%) 1. 0689
18071 PROG_ID, 138 ANE PROD_ID, 146 AND PROD_ID, 144 PROD_ID, 143 27, mass i, 0947 1.0207 P —————— o amas
17042 PROG TG, 158 ARG PROG_TD, 144 ANDG PROD_ID, 140 PROD_ID, 195 27,8082 PR ] 1, 0486 - a . L tona
18075 PRED 10,198 AND PROD 10D, 148 AND PROD 1D, 144 PROD 105,143 27,4001 766346 1.0863 onasguent Support () :
Item Count 3
- - r
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Big Data Analytics in Retalil

= Leverage all customer touch-point information
- Consider each customer’s demographics and past and recent POS behavior
- POS data—shifting “market basket” items
- ldentify customer segments (“Country Squires”, “Green”, “New Empty Nests”)

= Deploy real-time predictive models
- 1:1 Marketing—treat each customer as an individual relationship
- Look for opportunities to combine multiple touch points
- Geo-location provides opportunity for site specific recommendations

- Changing consumption, provide opportunities for cross-selling/up-selling

ORACLE
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Big Data Analytics in Financial Services

= 360° View of Customer .
- Integrate silos of multi-business CRM data within large corporations ‘ ‘ﬁ' !' i&
- Combine data from multiple sources: investments, retail banking, mortgages ’; .&H
- Gain 360° perspective of all touch points with a customer ! LU g

- Develop “best” customer profiles and sell them the right product at the right time

= |dentify and combat fraud
- Real-time fraud detection
- Transactional data combine with demographic data y,
- Monitor velocity of recent purchases and checks written vs. hist. averages

- Flag transactions and individuals that appear “different” from normal behavior

ORACLE
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Big Data Analytics High Performance Operations

= Learn from manufacturing, warranty, service data

- Devices report back product’s performance: analyze part failure correlations
and patterns

- ldentify new strategies for improved product design and service plans
- Increase product uptime, performance and quality

"Characterize and understand all performance scenarios

- Streaming data from multiple sensors, weather, water, etc.

- Clustering and response modeling to optimize each scenario

“The USA holds 250 sensors to collect raw data: pressure sensors on the wing;
angle sensors on the adjustable trailing edge of the wing sail .... But collecting data
was only the beginning. BMW ORACLE Racing also had to manage that data,

analyze it, and present useful results. The team turned to Oracle Data Mining in
Oracle Database 11g.”

ORACLE
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Oracle Data Miner GUI

SQL Developer 3.2 Extension—rree 0TN Download

A Sves B08 Dewsloper | ANTIOF [DAIHGHS & USCarwr Asdpeics

= Easy to Use e
— Oracle Data Miner GUI for data analysts
— Explore data—discover new insights

_ “Work flow” paradigm for analytical methodologies | =
= Powerful

— Multiple algorithms & data transformations

- Runs 100% in-DB

— Build, evaluate and apply data mining models
= Automate and Deploy

— Generate and deploy SQL scripts for automation

— Share analytical workflows

ORACLE
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Oracle Data Miner GUI

Oracle Data Miner Nodes — partial List

= =

Tables and Views &2 - B9

CUST_INSUR_LTV OUTPUT_1_25

>

@ @
Transformations % =

sampla

2 &

SALES

Explore Data Lt

Explore Data

Modeling I& @ @- % @A @g

)

Update Table

-

Transform

ORACLE
AT

=N

=N

Jain

Agaregate

Regress Build Class Build Clust Build Assoc Build Model

&)

SUPPLEMENTARY _DEMOORAPHICS

g

&

N ECN

g % (@

Model Details Feature Build Apply Text 1 Apply Test

f
3 ol

2

TeXt CUSTOMER COMMENTS Bulld Text
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Anomalies Model
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http://search.oraclecorp.com/search/search

Insurance 4" omacLe

|dentify “Likely Insurance Buyers” and their Profiles 4
ety C
@
et & .
CUST INSUR LTV APPLY [ E] £l

Explore Data Grp by LTV hodert (EE E] =2 ‘
e Blel Bl Bl H

£ G EBE) B

R BEHEEEEIRES

— @ .
% = EY — @ E— Qé hs:mmr|_v_<_~:\.rt=_RDrwm BE 88 58 8g

CUST_INSUR_LTV Prep clean and filter data Buy Insur Predictive Models Likely Customers ?
Mode: 6 Node: 5
OAA work flows capture Precion: Yo Prachto: o
Support: 2068 (32.68%) Support: 687 (7.A9%)

Confidence: 74. 3%

B Ho 51 438
B Yes : 176 (2552%)

Confidence: 61.54%

@ analytical process and generates St
— SQL code for deployment LI 1840 §154%
Spit: T_AMOUNT _AUTOM_PAYMENTS] Spit N_TRANS_ATM

Clusterh;»ngegmemation
rRule r&n'ngalr_-; rTa'g:lﬂl!s | ? T

If BRANE FUNDS > 225.5 ! +
- Node: 7 Node: 9 Node: 23 Node: 22
CHE! Prediction: Yes Predsction: o Predsction: No Predsction: No

And CEING_RMOUNT <= 207.5 Support 2617 (28.53%) Support: 381 {4.15%) Support 621 {877%) Support: 65 {0.72%)

2nd MONEY MONTLY OVERDREWN > 53.115 ( Confidence: 67 88% Confidence: 81.80% pConfidence: 71.08% Confidence: 96474
- - W Mo 8 (32047 e 312 (31899 W Mo 47 (71887 W Mo G4 (26A7E)

2and T_DMOUNT_DUTOM_PAY]{ENTS % B283.5 O Yes (1776 (67 86%) [ Yes (69 (13.11%) ILYES S174 (ZE02W) i_‘(es 12 (303%Y

Spit: N_TRANS_ATM| = :

And N TRENS ATM > 6.5 Spbt MONEY_MONTLY_OVERDRAWN

Then Yes

ORACLE
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Oracle Advanced Analytics
Data Mining Unstructured Data @

> \
Explore Data
Customer segments

= Mines unstructured

i.e. “text” data ? i i 9 -y
8. 2 e 3. @ e
] InCIUde text and Customer data with comments Bulld Toxt Apply Taxt Classification Models Happyc;ﬂomnrs

comments in models af;

= Cluster and CIaSSIfy New customars

IDESNEN) ‘SUtPUE |

d OC u m e ntS utpUt Sample| (il - )

CUST_ID -
101509

= Oracle Text used
to preprocess oo
unstructured text

COMMENTS ( it o ) COMMENTS_TOK (ol - J
Shopping ak your store 15 & hassle, T rarely shop thers and Mama Fraguancy -
usiially Forget to Bring your new lovalty card and hence never EW i
gat tha ibems at the sale price. Can a store manager look up my PRICE i
account on-line?

RARELY i

SALE 1

SHOP

SHOFFING 1

STOKRE

up i

LISUALLY i

ORACLE
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ORACLE

Fraud Prediction Demo vy

drop table CLAIMS_SET; POLICYNUMBER  PERCENT_FRAUD  RNK
exec dbms_data_mining.drop_model('CLAIMSMODEL"); 6532 6478 1 """"
create table CLAIMS_SET (setting_name varchar2(30), setting_value varchar2(4000)); 2749 64.17 2
insert into CLAIMS_SET values (ALGO_NAME''ALGO_SUPPORT_VECTOR_MACHINES"); | 3440 63.22 3
insert into CLAIMS_SET values (‘'PREP_AUTO','ON"); 654 63.1 4
commit; 12650 62.36 5
begin Automated Monthly “Application”! Just
dbms_data_mining.create_model('CLAIMSMODEL', 'CLASSIFICATION, add:

'CLAIMS', 'POLICYNUMBER', null, 'CLAIMS_SET'); Create
end: View CLAIMS2_30
/ As

Select * from CLAIMS2

-- Top 5 most suspicious fraud policy holder claims Where mydate > SYSDATE - 30

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
where PASTNUMBEROFCLAIMS in ('2to4', 'morethan4')))
where rnk <=5
order by percent_fraud desc;

ORACLE
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Exadata + Data Mining 11g Release 2
Data Mining Model "Scoring” Pushed to Storage

==y Faster

_‘-— /N

‘ - = ! \——
= SQL predicates and OAA models are pushed to storage level for execution

For example, find the US customers likely to churn: :
«gmart scan” SQL function scoring

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

Exadata

ORACLE
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Oracle Advanced Analytics
SQL Data Mining Algorithms

Problem

Regression

Anomaly
Detection
Attribute
Importance

Association
Rules

Clustering

Feature
Extraction

ORACLE

AoA

Classification

AAAAAA
/v AAAAAA

@@1

oy &

o A A/v aa

‘_.O.A. _>O°
Ag ¥ \+“

..:_i:::—’g 8o

Algorithms

Logistic Regression (GLM)
Decision Trees

Naive Bayes

Support Vector Machine

Multiple Regression (GLM)
Support Vector Machine

One Class SVM

Minimum Description Length (MDL)

Apriori

Hierarchical K-Means
Hierarchical O-Cluster

Nonnegative Matrix Factorization
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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
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Oracle Advanced Analytics
SQL Statistics and SQL Analytics

- Ranking functions

Descriptive Statistics

- rank, dense_rank, cume_dist, percent_rank, ntile - DBMS_STAT_FUNCS: summarizes numerical columns
- Window Aggregate functions of a table and returns count, min, max, range, mean,
(moving & cumulative) _ median, stats_mode, variance, standard deviation,
— Avg, sum, min, max, count, variance, stddev, quantile values, +/- n sigma values, top/bottom 5 values
first_value, last_value . Correlations
- LAG/LEAD functions - Pearson’s correlation coefficients, Spearman's and
— Direct inter-row reference using offsets Kendall's (both nonparametric).
- Reporting Aggregate functions . Cross Tabs
- Sum, avg, min, max, variance, stddev, count, - Enhanced with % statistics: chi squared, phi coefficient,
ratio_to_report Cramer's V, contingency coefficient, Cohen's kappa
- Statistical Aggregates - Hypothesis Testing
- Correlation, linear regression family, covariance — Student t-test , F-test, Binomial test, Wilcoxon Signed
- Linear regression Ranks test, Chi-square, Mann Whitney test, Kolmogorov-
— Fitting of an ordinary-least-squares regression line Smirnov test, One-way ANOVA
to a set of number pairs. - Distribution Fitting
— Frequently combined with the COVAR_POP, — Kolmogorov-Smirnov Test, Anderson-Darling Test, Chi-
COVAR_SAMP, and CORR functions Squared Test, Normal, Uniform, Weibull, Exponential

ORACLE
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Independent Samples T-Test el

(Pooled Variances)

= Query compares the mean of AMOUNT_SOLD between
MEN and WOMEN within CUST _INCOME_LEVEL ranges.
Returns observed t value and its related two-sided significance

SELECT substr(cust_income level,1,22) 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 Plus
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Oracle Advanced Analytics Fg

R Graphics Direct Access to Database Data

R> boxplot (split (CARSTATSS$Smpg, CARSTATSSmodel.year), col = '"green")

I=X R Graphics: Device 2 (ACTIVE)

MPG increases

over time...
- /‘\
|
=
o I
i .
= _|
[ [ [ [ [ [
70 1 Tz T3 T Fiis) Fils] KK Ta 79 20 21 82

ORACLE
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ORACLE

Oracle Advanced Analytics =R

R Enterprise Compute Engines

Other R
packages

Other R
packages

R Engine

Results
User R Engine on desktop Database Compute Engine R Engine(s) spawned by Oracle DB
- R-SQL Transparency Framework intercepts R - Scale to large datasets » Database can spawn multiple R engines for
functions for scalable in-database execution . Access tables, views, and external tables, as database-managed parallelism
-+ Function intercept for data transforms, well as data through - Efficient data transfer to spawned R engines
statistical functions and advanced analytics DB LINKS - Emulate map-reduce style algorithms and
- Interactive display of graphical results and flow - Leverage database SQL parallelism applications
control as in standard R - Leverage new and existing in-database - Enables “lights-out” execution of R scripts
- Submit entire R scripts for execution by statistical and data mining capabilities
database

ORACLE
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Oracle Advanced Analytics Example
Use of All 3 ORE Engines Within 1 R Script

The following example illustrates use of all 3 engines ifrom within 1 R script.

+ 1 ™
nars = relationzl table 1; i L. . . . . . .
nzrv= relationzl_tzble 2: Data preparation/analvsis joins/visualization 'summarization /'correlation /cross
m3 < mergsinzry, nary, by="1ID", 2l y=T) = Jom * tabulation -= completely shipped to database for execution.
swmmarym3) ~ Summary *
hilata(m?)
I;%b\m,'vl,% it >_ Avernge delays by day for January 2000

azgregatam 331D, by=list{age=AGE, gen=GEN), FUN=median))
EP < hozplotlist{age=AGE), plot=FALSE) ‘
afepomm3, "AGE, CLASS , group.hy="COUNTEY EDUCATION") g R

filtzred set=-m3I[AGE==17 & lisnz(AGE) && COUNTRY IN (‘USA’_ “France?), o(1.4,3)]

Local pull of filtered subset for processing bv an open source package — arima in this case. Result of

U Do O

processing added to database object m3 as a derived column -> Local B engine on user’s desktop

_“\ X ’ v - v » » T
S("ARRDELAY", "DISTANCE", "newee ", . . .
L ' - "memiselimn, 0l Embedded R engine invoked to build a model on the
> prepared/augmented data using vet another open source package
T ~ DISTANCE + naweelumn. dat) biglm in this case
glzgs(mod)
san(res hnam = TR.I_:E:

glres, BP); /* object returmed from the seript * -

ORACLE
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You Can Think of OAA Like This...

Traditional SQL Oracle Advanced Analytics (SQL & R)

- “Human-driven” queries - Automated knowledge discovery, model building
and deployment

- Domain expertise
— Domain expertise to assemble the “right” data to

- Any “rules” must be defined and managed .
mine/analyze

= SQL Queries - Analytical “Verbs”
~ SELECT P ~ PREDICT AT AT
— DISTINCT W + ~ DETECT Q
~ AGGREGATE N~ _ CLUSTER d\:, A
_ WHERE e _ CLASSIFY e 4
~ AND OR — REGRESS
~ GROUP BY — PROFILE
— ORDER BY — IDENTIFY FACTORS
— RANK — ASSOCIATE

OIRACLE
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|_ earn M ore Send Charlie.berger@oracle.com

email and I'll send you my “fav links”

OIRACLE Learning Library

m Advanced Search Bookmarks My Ruviewns About

Home: > Content Datalle 1.Link to the Copy of my latest OAA/ODM presentation.
2.Link to Blog entry w/ YouTube-like recorded of OAA/ODM
Tohr:;'E.E:Dl:\'!:l:n-.::rli':gp“rf:‘leon:al::v::l::?lzfo::;:\.l::w to use Oracle Data Mining 11g Release 3 presentatlon and Several "“Ve" demos

application Development | Data Mining | SQLDEV |

3.Link to Getting Started w/ ODM blog entry

Satting Up Oracle Data Miner 11g Raleasa 2 4.L|nk tO NeW 2 dav ODM |nStrUCt0r Led OU COU rse.
I'__i_‘:"‘vlljjlll.v‘"l.:‘ covers "‘”‘I:_':l::::jul:" T:‘:::y‘::‘:’:‘::‘ Miner 119 Release 2 1o Use wit 5_|_|nk to SQL Developer Days V|rtua| Event W/ downloadable

Virtual Machine (VM) images of Oracle Database +
ODM/ODMr and e-training for Hands on Labs
Using Oracle Data Miner 11g Rolease 2
..,":‘j?ﬁ»» This tutarial covers the use of Oracte Data Miner to perfarm data mining against oracte 04 6. Main ODM on OTN page

solve a data mining business problem by using the Oracle Data Miner graphical user inte)

extonsion of Oracle SAL Developer, version 3.0 H
Relanne Dats 11-MAR-201120 mins Y Yhe Ye e v 7'Ma|n M page

8.Main Oracle R Enterprise page on OTN & ORE Blog

eruge Hating

Star Schama Mining Using Oracle Data Minear

o OBE Details ®
I ezl This tutorial covers the use of Oracle Data Miner to perfarm star schema mining against Oracle Database 11g Release 2
‘ m  Relenxn Dats 11-MAR-201130 mins Y Y v e e

uration

erage Mating

“~ Taxt Mining Using Oracla Data Miner OBE Details ®
A A This tutarial covers the use of Oracle Data Miner to paform text mining sgainst Oracle Database 119 Relesse 2
i

Rolease Dats 11-MAR-201130 mins T e e e A

ORACLE
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mailto:Charlie.berger@oracle.com
https://docs.google.com/open?id=0B0-rK48p3i0sd3l3ZEFmeGYzZms
https://blogs.oracle.com/datamining/entry/recorded_youtube_like_presentation_and
https://blogs.oracle.com/datamining/entry/recorded_youtube_like_presentation_and
https://blogs.oracle.com/datamining/entry/recorded_youtube_like_presentation_and
https://blogs.oracle.com/datamining/entry/recorded_youtube_like_presentation_and
https://blogs.oracle.com/datamining/entry/evaluating_oracle_data_mining_has
https://blogs.oracle.com/datamining/entry/new_2_day_instructor_led
https://blogs.oracle.com/datamining/entry/oracle_virtual_sql_developer_days
https://blogs.oracle.com/datamining/entry/oracle_virtual_sql_developer_days
https://blogs.oracle.com/datamining/entry/oracle_virtual_sql_developer_days
https://blogs.oracle.com/datamining/entry/oracle_virtual_sql_developer_days
https://blogs.oracle.com/datamining/entry/oracle_virtual_sql_developer_days
https://blogs.oracle.com/datamining/entry/oracle_virtual_sql_developer_days
https://blogs.oracle.com/datamining/entry/oracle_virtual_sql_developer_days
https://blogs.oracle.com/datamining/entry/oracle_virtual_sql_developer_days
http://www.oracle.com/technetwork/database/options/advanced-analytics/odm/index.html
http://www.oracle.com/technetwork/database/options/advanced-analytics/index.html
http://www.oracle.com/technetwork/database/options/advanced-analytics/r-enterprise/index.html
https://blogs.oracle.com/R/
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