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Learn Predictive Analytics in 2 Hours!
Oracle Advanced Analytics Hands on Lab

* Lessons—Novices * Take off!—Intermediate/Experts
1.0AA Quick Overview 1.Environment
2.Data Mining Concepts Briefly * Oracle 12c on the Oracle Database Cloud
3.Quick Oracle Data Miner GUI Demo * Need 5QL Developer 4.1.3
. —  [See roaming instructors for memory stick]
4.Take off! Do as many Tutorials as you . . .
; - et up/configure Oracle Data Miner
canin the 2 hours HOL extension (already done, but read instructions)

5.Ask questions! We’re all here to help! 2.Do 3-5 Tutorials
* Instructors will walk around helping
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Oracle’s Advanced Analytics .
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Fastest Way to Deliver Scalable Enterprise-wide Predictive Analytics "\,
o0 L |
Traditional Analytics Oracle Advanced Analytics
Major Benefits Data Import
.. Data Mining
= Data remains in Database & Hadoop Model “Scoring”
= Model building and scoring occur in-database Data Prep. &
= Use R packages with data-parallel invocations Transformation
= Leverage investment in Oracle IT Data Mining
* Eliminate data duplication Model Building

= Eliminate separate analytical servers

Data Prep &
Transformation

= Deliver enterprise-wide applications

= GUI for predictive analytics &
code generation

= Rinterface leverages database as HPC engine Data Extraction becded Data

ORACLE"

Model Building

Data Preparation

Hours, Days or Weeks Secs, Mins or Hours




Oracle’s Advanced Analytics
Multiple interfaces across platforms — SQL, R, GUI, Dashboards, Apps

R programmers

Data & Business Analysts

Business Analysts/Mgrs

Domain End Users

R Client

N
/T
/
_—
=

SQL Developer/
Oracle Data Miner

=

% (5T Al
i
i

OBIEE

Hadoop

ORAAH
Parallel,
distributed
algorithms

Oracle Database Enterprise Edition

ORACLE"

Oracle Cloud

E: Oracle Advanced Analytics - Database Option
< SQL Data Mining & Analytic Functions + R Integration

Oracle Database

for Scalable, Distrihuted, Parallel in-Database ML Executio E Eam
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Learn Predictive Analytics in 2 Hours!
Oracle Advanced Analytics Hands on Lab

* We're using the Oracle Database Cloud!

Oracle Cloud*s:.®

o/ "Ny
@ @ [ AN 1)

Oracle Advanced Analytics

ORACLE Copyright © 2016 Oracle and/or its affiliates. All rights reserved. |



Learn Predictive Analytics in 2 Hours!

Oracle Advanced Analytics Hands on Lab

* Step 1—Install SOLDEV 4.1.3 —

Cloud Computing

ORACLE
SQL Developer

» Step 2—Connect to Oracle Database Cloud

— 1. Create SSH using “key”
e www.vlamis.com/storage/biwa2016/BIWA2016hol-SSH.key

o www.vlamis.com\storage\biwa.key

* Cloudhol”N”.vlamis.net
* Username is “oracle”

* Add Port Forward and accept defaults

ORACLE

3 ot sq oevcope

Data Modeler

. EEI Bookmarks Ctrl+Shift-k

@E Breakpoints Chrl+Shift-R

TR |
I@ Change Management
ﬁ Compenents Crl+Shift-F

T Connections =

Data Miner 3
Dbms Qutput

B-8-8-8-8-8-8-8-f
&)
p=3

--@ Cha Debugger 3 H
S5H Hosts
]
o4
| Ja

OradeCloudDatabase 1
OradeDatabaseCloud2

i a Default

i a OradeCloudDatabase? _PortForward

=] s5H_BIWA_Jonathan2
REST Data Services »

@ Becent Objects
NEW SSH (= pooe
& sQL Histery Fa

= Snippets
m Task Progress
Thumbnail Crl+Shift-T

SSH Hosts | % Unit Test =

Mame HOL1

Host |doudhc| L.vlamis.net

Port [22

Username |oracle

Use key file

[:\temp\BTWAZ016hol-S5H.key || Browse...

Add a Local Port Forward

Mame |Defau|t

N

Host  [localhost

(@) Automatically assign local port

() Use specific local port

Port
P



http://www.oracle.com/technetwork/developer-tools/sql-developer/overview/index.html
http://www.oracle.com/technetwork/developer-tools/sql-developer/overview/index.html
http://www.oracle.com/technetwork/developer-tools/sql-developer/overview/index.html
http://www.vlamis.com/storage/biwa2016/BIWA2016hol-SSH.key
http://www.vlamis.com/storage/biwa2016/BIWA2016hol-SSH.key
http://www.vlamis.com/storage/biwa2016/BIWA2016hol-SSH.key
http://www.vlamis.com/

Learn Predictive Analytics in 2 Hours!
Oracle Advanced Analytics Hands on Lab

e Step 1—Install SQLDEV
4.1.3

* Step 2—Connect to Oracle

ORACLE
SQL Developer

E® New / Select Database Connection _

Database Cloud
— 1. Create SQL Database

Connection Mame
Admin oral2c

BIVWA Admin - Learn ...
BIVWA DMUSER. - Lea...
BIVWA DMUSER. - Lea...
BIVWA Learn Predictiv...

Connection Details

sys@/flocalhost: 152...
system@/f129.152....
dmuser@/f129,152....
dmuser @//129.152....
system@,/f129,152....

Connection Name

Username |dmuser

Password | ------

Connection Colar

Save Password [

H BIVWWA16_12c_DB_Cl... dmuser@nul Oracle
CO n n e Ct I o n Charlie Database 12... dmuser@/localhost:...
dmuser dmuser@/localhost:... | Connection Type [SSH '] Role [defauit -

* (Each student take unique HOL’N”

dmuser@null

assigned) T R P ;
OraceCloudDatabas. .. rquser@null
* dmuser/dmuser (save password) || ordeatsbasedou... systemeni &= | |
() Service name |DEMCIS.hoIS.oradedoud.inhemaI |
¢ SSH
o [[] 05 Authentication [ | Kerberos Authentication b&dvanced. =
* Port Forward (Default HOL”"N”) -
S :

° Se rV|Ce ID Help Save Clear Test Connect Cancel

(e.g.

DEMOS.hol”N”.oraclecloud.internal)

ORACLE

Copyright © 2016 Oracle and/or its affiliates. All rights reserved. |


http://www.oracle.com/technetwork/developer-tools/sql-developer/overview/index.html
http://www.oracle.com/technetwork/developer-tools/sql-developer/overview/index.html
http://www.oracle.com/technetwork/developer-tools/sql-developer/overview/index.html
http://www.oracle.com/technetwork/developer-tools/sql-developer/overview/index.html

Learn Predictive Analytics in 2 Hours!
Oracle Advanced Analytics Hands on Lab 5 0ol Deicire

e Step 1—Install SQLDEV 4.1.3

* Step 2—Connect to Oracle e
Database Cloud

-3 BIw
- [3 BIWA DMUSER - Learn Predictive Analtics in 2 Hours HOL us
— 1. Go to Oracle Data Miner & create a
NEW Connection e.g. HOL’N”

= {51 Customers R US Inc.
— Select HOL”N” from drop down menu

- Connections  Data Miner

Select the connection you wish to use from the list, or create a new connection.

Connection: | [} BIWA DMUSER - Learn Predictive Analtics in 2 Hours HOL using Oracle Database Cloud | o /7
a EIWA DMUSER. - Learn Predictive Analtics in 2 Hours HOL using Orade Database Cloud
[g) BIWA16_12c_DB_Cloud_lonathan2

- Optlona”y may need to upgrade [5) NEW_S5H_12C_DB_Cloud2
older Data Mining repository (may @ e ss_12c_oo. oo oSSR Comecion)

take 3 mins) P R

— YO u a re d O n e ! :‘::ol:;?:i;mry has an older version that is not compatible with this application. Would you like to upgrade the

WARNING: All sessions with the ODMRUSER role will be disconnected.

Client Version: 12.2.0.20.78
Repository Version:12.1.0.2.3

Uparade to Repositary Version: 12,1.0.2.5

ORACLE


http://www.oracle.com/technetwork/developer-tools/sql-developer/overview/index.html
http://www.oracle.com/technetwork/developer-tools/sql-developer/overview/index.html
http://www.oracle.com/technetwork/developer-tools/sql-developer/overview/index.html

Learn Predictive Analytics in 2 Hours!

Oracle Advanced Analytics Hands on Lab

e Step 1—Install SQLDEV 4.1.3

* Step 2—Connect to Oracle

Database Cloud

— Connect as SYS/Welcomet1
— Start to run task
— Running task (may take 3 mins)

ORACLE

|

Username: [5Y5 | Your Orack Dtabase nthe Cloud
|

Password: |uun|

The repository has an older version that is not compatible with this application. Would you like to upgrade the

! repository?
. SNy UM S S S
oy T
Press Start to run the task
[ |
Start |
- (Close
Fi Migrate Data Miner Repo_ u
Running Task

Disconnecting ODMRUSER. Sessions

Copyright © 2016 Oracle and/or its affiliates. All rights reserved. |



http://www.oracle.com/technetwork/developer-tools/sql-developer/overview/index.html
http://www.oracle.com/technetwork/developer-tools/sql-developer/overview/index.html
http://www.oracle.com/technetwork/developer-tools/sql-developer/overview/index.html

Learn Predictive Analytics in 2 Hours!

Cloud Computing

Oracle Advanced Analytics Hands on Lab ORACLE
SQL Developer

* Step 1—Install SOLDEV 4.1.3 —

» Step 2—Connect to Oracle Database Cloud

* Step 3—Start HOL!

— dmuser/dmuser et —
— Demo data for learnin il :
& lits &
— Follow 3-5 OBE Online Tutorials ( ’ o\é ’
——rre——— —\@— 8 —
. Using Oracle Data Miner 4.1 remcmi G ey fﬂm

. Star Schema Mining Using Oracle Data Miner 4.1
. Text Mining with an EM Clustering Model Using Data Miner 4.1

. Anomaly Detection (CLAIMS) See Instructor for assistance

|

g A W N =

. Market Basket Analysis (SH.SALES) See Instructor for assistance B‘?-i'::-'w“”“

& @ Tnedten Regonts
5 User Defnd et

ORACI—E Copyright © 2016 Oracle and/or its affiliates. All rights reserved. |
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http://www.oracle.com/technetwork/developer-tools/sql-developer/overview/index.html
http://www.oracle.com/technetwork/developer-tools/sql-developer/overview/index.html
http://www.oracle.com/technetwork/developer-tools/sql-developer/overview/index.html
https://apexapps.oracle.com/pls/apex/f?p=44785:24:10115141487963:::24:P24_CONTENT_ID,P24_PROD_SECTION_GRP_ID,P24_PREV_PAGE:8303,,24
https://apexapps.oracle.com/pls/apex/f?p=44785:24:114601505362793:::24:P24_CONTENT_ID,P24_PROD_SECTION_GRP_ID,P24_PREV_PAGE:11928,,24
https://apexapps.oracle.com/pls/apex/f?p=44785:24:114601505362793:::24:P24_CONTENT_ID,P24_PROD_SECTION_GRP_ID,P24_PREV_PAGE:11927,,24

OAA/Oracle Data Miner 4.1 HOL

We're Using the Oracle by Example Free Online Tutorials

* Google “Oracle Data Miner"—

—> Oracle Data Miner/
SQL Developer

* Scroll down to bottom of page & ;
Extension

launch tutorials

— https://apexapps.oracle.com/pls/apex/f?p=44785:24:::
NO::P24_CONTENT_ID,P24_PREV_PAGE:11925,2 Drag & Drop Workflow for Creating and Deploying in-

Demos and Training Database Analytical Methodologies

» 2-Day Oracle University Course

Oracle Data Miner GUI

»  Oracle Data Miner Workflow GUI Tutorials
&

Oracle Data Miner on Big Data Lite WM Tutenal The Oracle Data Miner is an Oracle SCL Developer extension that enables data

analysts, business analysts and data scientists to work directly with data inside the

database using in-database data mining algorithms of Oracle Advanced Analytics

and it's Oracle Data Mining compenent SQL functions. Data analyst can use Oracle%

» Sample Programs Data Miner's “drag and drop” workflow and component pallet to explore the data in
graphs, build and evaluate data mining medels, apply the predictive models to new
data and then deploy the OAA/Oracle Data Mining's predictions and insights

ORACI—E Copyright © 2016 Oracle and/or its affiliates. All rights reserved. |

»  OAAYouTube demos




OAA/Oracle Data Miner 4.1 HOL

Uses Oracle by Example Free Online Tutorials

Content List (click links below to view content) /

° There are 6 Tutorials JF:% Setting Up Oracle Data Miner 4.159

L S 6o This tuterial covers the process of setting up Oracle Data Miner for use within Oracle SQL Developer 4.1

08-SEP-2015

— The first tutorial is already ——

d O n e fo r yo u L 2 6o This tutorial covers the use of Oracle Data Miner 4.1 to perform data mining against Oracle Database 12c. In this lesson, you exan

(GUI). The Oracle Data Miner GUI is included as an extension of Oracle SQL Developer, version 4.1.

- Recom mend dOi ng 3-5 08-SEP-2015 Star Schema Mining Using Oracle Data Miner 4.15)

30 mins
Tuto ri a IS L 2 6o This tutorial covers the use of Oracle Data Miner 4.1 to perform star schema mining activities against Oracle Database 12c Releas
1. Using Oracle Data Miner 4.1 08-SEP-2015 Text Mining with an EM Clustering Model Using Data Miner 118

30 mins

TRk In this lesson, you leam how to use the EM algorithm in a clustering model while leveraging text mining enhancements that are inc

2. Star Schema Mining Using Oracle Data

M 08-8EP-2015 Using Logistic Regression Models (GLM) to Predict Customer Aﬁinig@
30 mins

3. Text Min|ng Wlth an EM Clustering Model P S 6 b6 This tutorial covers the use of Oracle Data Miner 4.1 to leverage enhancements to the Oracle implementation of Generalized Liner
Generation.
Using Data Miner 4.1

. 08-SEP-2015 - . . @
4. Anomaly Detection (CLAIMS) See Instructor — somns Using the SQ1 Query Node With Oracle Data Miner 4.1

for assistance TRk This tuterial covers the use of the new SQL Query Node in an Oracle Data Miner 4.1 workflow.
5. Market BaSket AnalySiS (SH.SALES) See gg'SFPQms Using Predictive Queries With Oracle Data Miner 118
. mins
Instructorfor assistance iAW This tutorial covers the use of Predictive Queries against mining data by Oracle Data Miner 4.1.
08-SEP-2015 Mining JSON Data Using Oracle Data Miner 4.1
30 mins

Ak This tutorial covers the use of the JSOMN Query Nede in an Oracle Data Miner 4.1 workflow in order to mine this Big Data format.

ORACLE
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https://apexapps.oracle.com/pls/apex/f?p=44785:24:10115141487963:::24:P24_CONTENT_ID,P24_PROD_SECTION_GRP_ID,P24_PREV_PAGE:8303,,24
https://apexapps.oracle.com/pls/apex/f?p=44785:24:114601505362793:::24:P24_CONTENT_ID,P24_PROD_SECTION_GRP_ID,P24_PREV_PAGE:11928,,24
https://apexapps.oracle.com/pls/apex/f?p=44785:24:114601505362793:::24:P24_CONTENT_ID,P24_PROD_SECTION_GRP_ID,P24_PREV_PAGE:11928,,24
https://apexapps.oracle.com/pls/apex/f?p=44785:24:114601505362793:::24:P24_CONTENT_ID,P24_PROD_SECTION_GRP_ID,P24_PREV_PAGE:11927,,24
https://apexapps.oracle.com/pls/apex/f?p=44785:24:114601505362793:::24:P24_CONTENT_ID,P24_PROD_SECTION_GRP_ID,P24_PREV_PAGE:11927,,24

Great book on Oracle Advanced Analytics

Available on Amazon or from Author

ORACLE’

Using Oracle Data

Miner: Develop for -
WS

ODM in SQL & PL/SQL (_
) |

Predictive Analytics Using
Oracle Data Miner

Develop & Use Data Mining Models in Oracle Data Miner,
SQL & PU/SQL

e Predictive Analytics ' ‘

Brendan Tiemey (;)rztsl‘e
Oraclo ACE Diractor s

ORACI—E Copyright © 2016 Oracle and/or its affiliates. All rights reserved. |



http://www.amazon.co.uk/gp/product/0071821678/ref=as_li_tf_tl?ie=UTF8&camp 34&creativeg38&creativeASIN�71821678&linkCode=as2&tag¬ademicwebsi-21
http://www.amazon.co.uk/gp/product/0071821678/ref=as_li_tf_tl?ie=UTF8&camp 34&creativeg38&creativeASIN�71821678&linkCode=as2&tag¬ademicwebsi-21
http://www.amazon.co.uk/gp/product/0071821678/ref=as_li_tf_tl?ie=UTF8&camp 34&creativeg38&creativeASIN�71821678&linkCode=as2&tag¬ademicwebsi-21
http://www.amazon.co.uk/gp/product/0071821678/ref=as_li_tf_tl?ie=UTF8&camp 34&creativeg38&creativeASIN�71821678&linkCode=as2&tag¬ademicwebsi-21

OAA/Oracle Data Miner 4.1 HOL B st e T 3
Setting Up Oracle Data Miner Qodag 9@ 0-0-

Connections =

+-RY D

Setting Up Oracle Data Miner 4.1 Done )

| @ fole XA L)| -~ New Connection...

o Cloud Cor| Import Connections...

Options

© Before You Begin
Hide All Media

P E i

o Create a Data Miner User Account

Disconnect Connections

Naw / Select Database Connection
o Create a SQL Developer Connection for the Data Miner U’

Connectf®n Name |admin

o Install the Data Miner Repository ASErneme EAAT
Password Ioooo.

Want to Learn More? [[1sayePassword [ Connection Color
o ?

Oracle

Connection Type |Basic v| Role ISYSDBA »

Hostname [localhost

Port [1521
(3) SIb lorcl

(") Service name [

[] OS Authentication [| Kerberos Authentication  Advanced...

Save Clear Test Connect Cancel

ORACLE’
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OAA/Oracle Data Miner 4.1 HO L Co—r
Setting Up Oracle Data Miner il

User Name [dmuser J

New Password Iouou ‘

Setting Up Oracle Data Miner 4.1 Confirm Password  |eeeeee |
g p On e [ "] Password Expired (user must change next login)

["] oper: ystem User
count is Locked
[] Edition Enabled

Options

© Before You Begin
Hide All Media

P ﬂ i

Default Tablespace |users |

o Create a Data Miner User Account Temporary Tablespace |TEMP ~]

o Create a SQL Developer Connection for the Data Miner User

Connections

o Install the Data Miner Repository

aadmin B New Connection...

@ Oracle NoSQ Import Connections...
. Cloud Conng Export Connections...

o Want to Learn More?

Disconnect Connections
Install Data Miner Repository N

Running Task

ey

Installing Schema

ORACLE’
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Introducing the Data Miner Interface

Oracle SQL Developer : dmuser/ABC Insurance/Buy Insurance

File Edit V\iew Navigate Run Diagram Versioning Tools Help

FoEag 9@ XER QO-©O- & E,

@nConnections x .a[}atal\-.‘iner;(. E] D@ E] ﬁComponem Falette *

) v 7 5]

| &R ||® R[00x ~| E B> | |[workflow Editar -

% Connections | &

| Ea dmuser |
=]

AEBC Insurance |
u{g Buy Insurance

Data '

3

[+ Transforms

I+ Text

I+ Models

[+ Evaluate and Apply
[+ Linking Modes

%@Work‘flow]obs x E]]
[a dmuser 'l
Woarkflow Project Status i

Mo entries. Right

£
Messages - Log * _‘E—Z] Buy .I.nsurance = IBropeny--Inspector x| @
Buy Insurance - Structure * | _ ‘53 | @ | f l:“ Find
4
Comment: I
w

ORACLE
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Examining Oracle Data Miner Nodes

Data

E‘Com ponent Palette X

['u-.ro rkflow Editor

Transforms

Text

= Data

ﬁ Create Table or Wiew
Eé Data Source

|_% Explore Data

% Update Table

ﬁCom ponent Palette X

=l ﬁComponent Palette *

|WorkflowEditor

vl [w:: riflow Editor

L _Dists

[+ Data

I Transforms

E I Text

I Models

I Evaluate ahd Apply
._ I+ Linking Modes

“ Transforms

E_:é Aggregate

E‘f{" Filter Columns

% Filter Columns Details
E Filter Rows

Ebjoin

@ Sample

B Transtorm

L_Transforms

T Text

L% Apply Text

| &) Build Text

L-z\a] Text Reference

= Text

Models

I Ewaluate and Apply
I+ Linking Modes

ORACLE’

I Models

i [ Linking Nodes

b Evaluate and Apply

Copyright © 2016 Oracle and/or its affiliates. All rights reserved




Examining Oracle Data Miner Nodes

Models

ﬁcgm ponent Palette *

|Workﬂow Editor

[+ Data
b Transforms
[+ Text

Evaluate and Apply

Linking

“ Models

= Anomaly Detection
%Association

@ Classification

@ Clustering

D% Feature Extraction
G2 Model

£ Model Details

E@ Regression

ﬁComponem Palette *

|Workﬂow Editor

[+ Data

I Transforms
[ Text

[+ Models

¥
b Text
B

= Evaluate and Apply
B Apply

@ Test

ﬁCom ponent Palette

|Worlcl"|ow Editor

[+ Data
I+ Transforms

Models

. [+ Evaluate anc Apply

" Linking Modes

& Link

| I Evaluate and Apply
| I Linking Modes

ORACLE
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Previewing a Data Miner Workflow

aqm - @b

@ p

INSUR_CUST LTV _APPLY

— @ —%— B

INSUIR, CLIET LTV_SAMPLE Apply Model OT_PREDICTIONS

ORACI—E Copyright © 2016 Oracle and/or its affiliates. All rights reserved o |l



Multiple Data Sources/Types with Predlctlve I\/Iodellng

$QL Joins and arbitrary SQL = Transactional
transforms & queries — power of SQL % POS data

POS Sales data

.—..I —
AT

e — IN= R

Customers edit score model Predlcted credi rat' degree view of customers Filter Columns Mutltiple Predictive models | (ost leely customers
——_] . —
Inline predictive % | R Consider:
model to = @ * Demographics
. i Cc i
augment Inpu?emographocs and comments ustomer sentiment data ‘, N Past purchases

Clust Build

data * Recent purchases

Unstructured data | » Customer comments & tweets
also mined by

algorithms
ORACI—E Copyright © 2014 Oracle and/or its affiliates. All rights reserved. |




The Data Mining Sample Programs

 The Data Mining Sample Programs 12c Documentation

— You can learn a great deal about the Oracle Data Mining APl from the data mining
sample programs. The programs illustrate typical approaches to data preparation,
algorithm selection, algorithm tuning, testing, and scoring.

— The programs are easy to use. They include extensive inline comments to help you
understand the code. They delete all temporary objects on exit; you can run the
programs repeatedly without setup or cleanup.

— The data mining sample programs are installed with Oracle Database Examples in the
demo directory under Oracle Home. The demo directory contains sample programs
that illustrate many features of Oracle Database. You can locate the data mining files
by doing a directory listing of dm*.sql.

ORACI—E Copyright © 2016 Oracle and/or its affiliates. All rights reserved. |

| dmglcdem.sql
|| dmglrdern.sgl
| dmocdemao.sgl
| dmaidemo.sqgl
|| dmardemo.sgl
| dmdtdemo.sqg|
|| dmdtevlddeme.sqgl
| dmkmdema.sgl
|| dmnbdemao.sgl
|| dmnmdemo.sgl
| dmsh.sgl

| dmstardemo.sql
|| dmsvecdemn.sgl
| dmsvodem.sqg|
|| dmswrdem.sql
|| dmtxtnrmf.sgl
| dmbxtsvm.sgl

|| dmshgrants.sqg|

| u%ﬂhpdemo.sql



https://docs.oracle.com/database/121/DMPRG/to_dmprg714_d235.htm

The Data Mining Sample Programs

Attribute Importance Sample Code

FPEE-BE BR A2 & 5 f2 | 5.09600019 seconds

Waorksheet Query Builder
——————————————————————————————————————————————————————————————————————— . 4
Bl script output x
a é (= E E’ Task completed in 5.096 seconds
___________________ ATTRIBUTE_NZME EXPLANATORY VALUE BANE
—-- Cleanup old ocutput table for repeat runs
BEGIN EXECUTE IMMEDIATE 'DROF TRZELE ai_explain cutput'; HOUSEHOLD SIZE .185 1
EXCEPTION WHEN OTHERS THEN NULL; END; CUST HARIEAL STATUS .1594 2
/ YRS_RESIDENCE 115 3
EDUCATION -106 4
- AGE .104 5
-- Bun the EXPLAIN routine to get ribute impo OCCUBRTION .09z [
= BEGIN ¥_BOX_GAMES 077 7
LBMS_PREDICTIVE_ANALYTICS.EXPLAIN({ HOME_THEATER_FACKAGE .069 a
data_table_ name =» 'mining data build v', CUST GENDER .04a3 q
explain_column name => 'a ;‘:‘i ni tyﬁca rd', BOOKI_{E.EPING_APPLICAI oM .024 10
s result_table_name =» 'ai_explain output'}; BULK_BACK DISKETIES .oao 11
COUNTRY_NAME .000 11
! CUST_ID .000 11
________________________ CUST_INCOME_LEVEL .000 1
—— DISFLAY RESULTS FLAT_PANEL_MONITOR -o00 o
05_DOC_SET_ERNJI .000 11
ERINTER_SUFFLIES .000 11
17 rows selected

ORACLE
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Learn Predictive Analytics in 2 Hours!
Oracle Advanced Analytics Hands on Lab

* Recommend doing 3-5 Tutorials
1.Using Oracle Data Miner 4.1
2.Star Schema Mining Using Oracle Data Miner 4.1
3.Text Mining with an EM Clustering Model Using Data Miner 4.1
4.Anomaly Detection (CLAIMS) See Instructor for assistance
5.Market Basket Analysis (SH.SALES) See Instructor for assistance

ORACI—E Copyright © 2016 Oracle and/or its affiliates. All rights reserved. |
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https://apexapps.oracle.com/pls/apex/f?p=44785:24:114601505362793:::24:P24_CONTENT_ID,P24_PROD_SECTION_GRP_ID,P24_PREV_PAGE:11928,,24
https://apexapps.oracle.com/pls/apex/f?p=44785:24:114601505362793:::24:P24_CONTENT_ID,P24_PROD_SECTION_GRP_ID,P24_PREV_PAGE:11927,,24

....
£

Novi re/Intro‘ 'u;: 0

erview of Concepts, Pro&'ﬁ

“n
.. \

ORACLE



What is Data Mining & Predictive Analytics?

Automatically sifting through large amounts of data to
create models that find previously hidden patterns,
discover valuable new insights and make predictions

|dentify most important factor / ;
*Predict customer behavior

*Predict or estimate a value

*Find profiles of targeted people or items

*Segment a population

*Find fraudulent or “rare events”
*Determine co-occurring items in a “baskets”

ORACI—E Copyright © 2016 Oracle and/or its affiliates. All rights reserved. |




Predictive Analytics & Data Mining ‘moe”

Typical Use Cases ° -

* Targeting the right customer with the right offer
* How is a customer likely to respond to an offer?
* Finding the most profitable growth opportunities
* Finding and preventing customer churn

* Maximizing cross-business impact

* Security and suspicious activity detection

* Understanding sentiments in customer conversations

* Reducing medical errors & improving quality of health

-+

* Understanding influencers in social networks

ORACI—E Copyright © 2014 Oracle and/or its affiliates. All rights reserved. |
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Data Mining Provides L A4 asaaaa
A

: . o OA 7 AAAAAA
Better Information, Valuable Insights and Predictions AOAAO‘O:—’

‘k Lease Churners vs. Loyal Customers f I| a 044 0000

Segment #3
IF CUST_MO >7 AND INCOME <
S175K, THEN
Prediction = Lease Churner,
Confidence = 83%
Support =6/39

Income

Segment #1
IF CUST_MO > 14 AND INCOME <
S90K, THEN Prediction = Lease
Churner

Confidence = 100%

Support = 8/39

ﬁ'rr
T

e®
.l—

l'xé ‘X‘K
S ¢

Customer Months

ISR EC O RO Lo JOr g Techniques: For Marketing, Sales, and Customer Relationship Management by Michael J. A. Berry, Gordon S. Linoff
Ule/&tl_t Copyright © 2014 Oracle and/or its affiliates. All rights reserved. |



Oracle’s Advanced Analytics y
In-Database Data Mining Algorithms*—SQL & @ & GUI Access

CIassnflcatlon A Clustering {gzs); Predictive Queries

* Decision Tree * Hierarchical k-Means * Clustering

* Logistic Regression (GLM) * Orthogonal Partitioning Clustering *Regression

* Naive Bayes * Expectation-Maximization * Anomaly Detection
* Support Vector Machine (SVM) « Feature Extraction

e Bl aEs: Attribute Importance £ § M Feature Extraction & Creation
A" A * Minimum Description Length““’ n : r—
R RS . ) A . * Nonnegative Matrix Factorization
: egression Aﬁ Unsupervised pair-wise KL div. * Principal Component Analysis
* Multiple Regression (GUV') * Singular Value Decomposition

* Support Vector Machine (SVM) Anomaly Detection

* Linear Model * 1 Class Support Vector Machine
* Generalized Linear Model * Apriori — Association Rules

* Multi-Layer Neural Networks }
* Stepwise Linear Regression Open Source R Algorithms e

*Single & Double Exp. Smoothing * Ability to run any R package via
Embedded R mode

* supports partitioned models, text mining
OIQACLE" Copyright © 2014 Oracle and/or its affiliates. All rights reserved. |
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Oracle University’s Learn Predictive Analytics Using Oracle
Data Mining Course Agenda

Day 1 Day 2
1. Introduction 7. Using Clustering Models
2. Predictive Analytics and 8. Performing Market
Data Mining Concepts Basket Analysis
3. The Data Mining Process 9. Performing Anomaly
4. Introducing Oracle Data Detection
Miner 4.1 10. Performing Star
5. Using Classification Schema Mining
Models 11. Using Predictive Queries

6. Using Regression Models 12.Deploying Data Mining
Results

ORACI—E Copyright © 2016 Oracle and, /or its affiliates. All rights reserved 5




The Data Mining Process

@74 Data

S selection

Preparation Preprocessing :
I:II:> Model |:> Deploying
- N 7 — N building results
+ Define variable « Normalization
pool « Binning

|

|

« Perform ETL = Qutlier Detection |
« Missing Value Cleanup I

+ Transformations |
« Derived Attributes |
|
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Data Mining Attributes

Data mining attributes can be:

Categorical
Numerical

Text

Target

Active or Inactive

OCCUPATION AGE
Prof. 40
Sales 47
Machine 32
63
Crafts 40
Categorical Numerical

ORACLE

CLASS EDUCATION

Bach,

Sth-6th

HS-grad

Bach,

Qoo

HS-grad

Target Active

Copyright © 2016 Oracle and/or its affiliates. All rights reserved.



Building and Evaluating Models

[
854 Data
]
‘ 1T == -==-=" -I
: _ | L
Preparation Preprocessing | Model
Building ﬂ:> Deploying
Results
/'_ , , \ (Normalization \ I ( \ :
« Define variable pool . Binning I « Build |
* Perform ETL + Qutlier Detection | = Test ! \
+ Missing Value Cleanup I » Evaluate I
+ Transformations - Apply 1
+ Derived Attributes : |
1
\_ / - J/ : \_ J 1
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Model Building Tasks

s &

Explore Data New Data

g &%

Historical Data Build Models Apply Model

- 7 ©
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Model Train & Test: Supervised Learning

s &

Explore Data New Data

2 ;@; %

Historical Data Apply Model

% Train and test models. "

ORACI—E Copyright © 2016 Oracle and/or its affiliates. All rights reserved. |



Model Evaluation: Supervised Learning

o{GHigh Valus Customers X iw Build ﬂ

Performan(e Matrix |ROC LN | Profit

Measure: |Au Measures "]

Predictive Confidence (%)
100

Sort 8y: Name -l

80

60 |
40
20

0

Value

CLAS_NB_1.9

Overall Accuracy (%)
100

CLAS_SYM_L 9 CLAS_GLM_1_9

CLAS DT.1.9

80

Value

CLAS_SVM_1 9 CLAS CLM_ 1.9
CLASNB.1.9

60
40 -
20
oL s b ]

CLAS DT 1.9

Average Accuracy (%)
100

Value

CLAS_SWM_1_ 98 CLAS_C
CLAS_NE_1.9

W CLAs Ne 1S £5.0476
[ cas_cLM 1 9 £9.1363
W cLAs. DT 62,6184

<

701613
76.4113
£1.8548

Predictive Confidence S  Overall Accuracy N Average Accuracy ¥ Algorithm

77.5238 Naive Bayes
79.5681 Ceneralized Li
81.3092 o«»al%.n Tree

Performance |Performance Matrix [ROC [Lift | Profit

Display: [Cumuative Positive Cases - ves -
10
08
@
8
&
& s
2
I
04
I}
02
00
0 20 0 &0 80 100
Quantile
M Threshold M Random W ideal
0 10 2 El 0 50 60 g0l 80 90 100
av
Models "
Model Lift Cumuiative | Gain Cumulative % Records Cumulative % Target Density Cumulative Algorithm Creation Date -

DS 6M_13 2.54%6 51.4251 0.2093 0.6861

B CLAS GLM_5_15 DEFAU2 2,514 50,5187 20.2093 0.678

Haase_1_3 24726 49.9687 0.2093 0.6667

W CLAs SvM_13 24936 50,3942 0.2093 06723

I CLAS SVM_5_15 GAUSSZ  1.985 40,3881 20.2093 05388
1sfo/1L

ORACLE
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Generalized Linear Model  1/21/16 10:34 AM
Generalized Linear Model  1/21/16 10:34AM
Naive Bayes 1/21/16 10:34 AM
Support Vector Machine  1/21/16 10:34 AM
Support Vector Machine  1/21/16 10:34AM
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Applying the Selected Model(s)

Explore Data New Data

I I
1 | 8
—, | s
1 [
Historical Data Build Models 1 Apply Model

Results*

(* Output settings may be
specified by the user.)
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i-of3 Fun with Gov Create Table  DataSource  Explore Data
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- o3 Big Data Analytcs w JSON
G-l Big Data Analytics %
- o3 BUY_INSURANCE WORKFLOW
(-l CARS_DATA_MINING
- ﬁ Chumerso1 work flow CUSTINSUR LT =l Transforms
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Thumbnail [l
o A Text
= Models
2 k] a
B w—no Anomaly Assodiation Classification
Zm_ _ a Detection
ANEBE & s @
= s Clustering Feature Model
a 5 Extraction
BUY_INSURANCE_WORKFLOW -... ~ ) %3
Y Model Details Regression
- Clustering Segmentation -
Ie Explore/Profie Data
- Prediction Queries by Region
7 Prediction Query
- Filter Cols_Attrib Importance
< Predictive Models for Student ' pata
¢ Class Buld Cache Source Table:  [DMUSER.CUST_INSUR_LTV ‘
Predictive models ind TEXT
g Filter Columns Details Dewmic | |Data @S R | ene
-9 scatter Box plots etc. o Name Alias Data Type |
4 Graph AGE NUMBER £
~1{ Anomaly Detection Query BANK_FUNDS NUMBER. 0
£R cusT_msLR LTV BUY_INSURANCE VARCHAR2 | Predictive Queries
£ CUSTINSUR LTv_peeLt CAR_OWNERSHIP NUMBER. I Evaluate and Apply
% MINING_DATA TEXT LD V 4 . r— o Linking Nodea
L e — ] »
dmuserCustomers R Us Project/BUY_INSURANCE _WORKFLOW
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CUST_ID
1 CU2404
2 CU2405
3 CU2406
4 Cu2407
5 CU2408
& CU2409
7 CU2411
8§ CU2412
9 CU2413

10 CU2414

11 CU24H6

12 CU2417
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16 CU2422
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18 CU3100
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N_TRANS_ATM CHECKING_AMOUNT MARITAL_STATUS

LT T N N T o N N T R T T R I R U R T R N S R )

25 WIDOWED
25 MARRIED
25 WIDOWED
3,226 DIVORCED
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293 SINGLE
25 DIVORCED
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SEX
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54,138
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50,315
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70,310
53,330
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25,000
0
17,200
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s

o

2,600 [
1,614 00

o o

8,129
17,001
20,200

o o

o

2,301
3,650

=

=2 o

1,60
4,000
1,60

70

o o & &

5,70

o 5

10,100
5,850
7,200
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o o o oo

36,102
0

11,098

o oo oo oo
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&6 cut Apply Test
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B paste
Extended Paste...
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Savelmage As... 6
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Output Apply Columns ER: L W gy
Column Function Parameter(s) Model Node -
CLAS_NB_4_2_PROB_Yes prediction Probability prediction: Yes CLAS_NB_4_2 Class Build 1
CLAS_NB_4_2_PDET Prediction Details Prediction: Yes, Sort: Absolute, Length: 5 CLAS_NB_4. 2 Class Build 1
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Copyright © 2014 Oracle and/or its affiliates. All rights reserved. | 50



Dala Miner ~ = B apply - Components
+ W Data| Columns |SQL
= m | iie‘.\':[ ActualData | | [Sortiy| | ParallelQuery ©ff = | Hilter:|Enter Where Clause
CLAS_MB_4_2_PROB_Yes CLAS_MNB_%_2_PDET CUST_ID LAST N_MORTGAGES |SALARY
10.9998904466629028  <Details algorithm="aive Bayes" das... CU3367 Loutse 1 53,966 H

n with Gov 20.9938904466629028  <Details algori sive Bayes” das... CUS432 CLEOTILDE 156,573

a3 Fun with G I th " d
a3 Predictive Analytics WF 3 0.99986469 74563599 SUDIE 1 69,159
’ 40.9998481860597571  <Detais algorithm="Naive Bayes” das... CU2126 DWANA 165,581

- {3] Customers R Us Project

a2 A+ Studsnts OAA analytis 50.9998325705528259  <Details algorithm="Naive Bayes” das... CU12332 FLOSSIE 1 93,505
-2 Big Data Analytcs w ISON,_ 6 0.939815358089447 <Details algorithm="Tiaive Bayes" des... CU13307 L0 1 70,535

F-afj Big Data Analytics
-alg BUY_INSURANCE
B-a{] CARS_DATA_MINING
(-85, Churners01 work flow
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-l Customer Analytics ind R
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-], Insurance Customer Anal
£-a{3 Manufacturing Painting Of
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Apply - Structure
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<Attribute
<Attribute
<Attribute
<Attribute
<Attribute

33 0.9997174739837646
34 0.9997147917747498

<Details algorithm="Naive Bayes" class="Yesz">
name="LTV_BIN" actualValue="MEDIUM" operator="in" range="LOW,MEDIUM, VERY HIGH" weight=".987" rank="1"/>
name="N_TRANS WEB_ BANK" actualValue="2300" operator="greaterThan" walue="1419.5" weight=".963" rank="2"/>
name="LTV" actualValue="21389.75" operator="greaterThan™ value="6861.625" weight=".848" rank="3"/>
name="CAR_OWNWERSHIF" actualValue="1" weight=".813" rank="4"/>
name="LEE" actuzlValue="51" gperator="bketween" range="(17.5:55.5]" weight=".2" rank="5"/>

35 0.9937147917747438
36 0.9997147917747498
37 0.9997106790542603
38 0.9997106790542603
39 0.9937106790542603
40 0.9996994733810425
41 11 99549

1AR3EN

Q, Find

<Details algorithm="Naive Bayes" das... 1
<Details algorithm="Maive Bayes” das... CU1717 MARGARETA 1 58,472
<Details algorithm="Naive Bayes" das... CLI2653 TIMIKA 1 68,203
<Details algorithm="MNaive Bayes” das... CU660 JINNY 1 61,370
<Details algorithm="Naive Bayes" das... CU737 KINA 1 63,304
<Details algorithm="Naive Bayes” das... CU3016 LATRINA 1 86,364
<Details algorithm="Naive Bayes” das... ClI3846 GWENDA 1 71,093
<Details algorithm="Maive Bayes” das... CU12872 SHARRI 1 75125
Tietails alnorithm="hzive Raves” 0L AMDA 1
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Fraud Prediction Demo
Automated In-DB Analytical Methodology

drop table CLAIMS_SET,;
exec dbms_data_mining.drop_model('CLAIMSMODELY);
create table CLAIMS_SET (setting_name varchar2(30), setting_value varchar2(4000));
insert into CLAIMS_SET values (ALGO_NAME','ALGO_SUPPORT_VECTOR_MACHINES); POLICYNUMBER PERCENT_FRAUD RNK
insertinto CLAIMS_SET values (PREP_AUTO',ONY); | ==
commit; 6532 6478 1
2749 6417 2

: 3440 6322 3
begin - . D , 654 63.1 4
dbms_data_mining.create_model('CLAIMSMODEL', 'CLASSIFICATION', 12650 62.36 5

'CLAIMS', 'POLICYNUMBER', null, 'CLAIMS_SET");
/end, Automated Monthly “Application”! Just
add:

-- Top 5 most suspicious fraud policy holder claims Create
select * from View CLAIMS2_30
(select POLICYNUMBER, round(prob_fraud*100,2) percent_fraud, As

rank() over (order by prob_fraud desc) rnk from Select * from CLAIMS2
(select POLICYNUMBER, prediction_probability(CLAIMSMODEL, '0' using *) prob_fraud Where mydate > SYSDATE — 30
from CLAIMS
where PAST_NUMBEROFCLAIMS in (‘'2to4', 'morethan4))) Time measure: set timing on:
where rnk <=5
order by percent_fraud desc;
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Oracle Advanced Analytics .
More Details

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

Select prediction probability (CLAS DT 1 2, '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;

- Social Meh Likelihood to respond:
;a” ce c@ranch [ cuery Resulk
/ Complain OR’ACLE Offi q
a5 Ha B s All Rows Fetched: 1 in 0 seconds

FREDICTION_PROE. ..
0.3353293650793536. ..

Bya

g )
web € T eld ~  Mobile
Dgarcﬁgja 4
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http://search.oraclecorp.com/search/search

OAA/Oracle Data Miner 4.1 HOL

Uses Oracle by Example Free Online Tutorials

Content List (click links below to view content) /

° There are 6 Tutorials JF:% Setting Up Oracle Data Miner 4.159

L S 6o This tuterial covers the process of setting up Oracle Data Miner for use within Oracle SQL Developer 4.1

08-SEP-2015

— The first tutorial is already ——

d O n e fo r yo u L 2 6o This tutorial covers the use of Oracle Data Miner 4.1 to perform data mining against Oracle Database 12c. In this lesson, you exan

(GUI). The Oracle Data Miner GUI is included as an extension of Oracle SQL Developer, version 4.1.

- Recom mend dOi ng 3-5 08-SEP-2015 Star Schema Mining Using Oracle Data Miner 4.15)

30 mins
Tuto ri a IS L 2 6o This tutorial covers the use of Oracle Data Miner 4.1 to perform star schema mining activities against Oracle Database 12c Releas
1. Using Oracle Data Miner 4.1 08-SEP-2015 Text Mining with an EM Clustering Model Using Data Miner 118

30 mins

TRk In this lesson, you leam how to use the EM algorithm in a clustering model while leveraging text mining enhancements that are inc

2. Star Schema Mining Using Oracle Data

M 08-8EP-2015 Using Logistic Regression Models (GLM) to Predict Customer Aﬁinig@
30 mins

3. Text Min|ng Wlth an EM Clustering Model P S 6 b6 This tutorial covers the use of Oracle Data Miner 4.1 to leverage enhancements to the Oracle implementation of Generalized Liner
Generation.
Using Data Miner 4.1

. 08-SEP-2015 - . . @
4. Anomaly Detection (CLAIMS) See Instructor — somns Using the SQ1 Query Node With Oracle Data Miner 4.1

for assistance TRk This tuterial covers the use of the new SQL Query Node in an Oracle Data Miner 4.1 workflow.
5. Market BaSket AnalySiS (SH.SALES) See gg'SFPQms Using Predictive Queries With Oracle Data Miner 118
. mins
Instructorfor assistance iAW This tutorial covers the use of Predictive Queries against mining data by Oracle Data Miner 4.1.
08-SEP-2015 Mining JSON Data Using Oracle Data Miner 4.1
30 mins

Ak This tutorial covers the use of the JSOMN Query Nede in an Oracle Data Miner 4.1 workflow in order to mine this Big Data format.
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