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Safe harbor statement

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, timing, and pricing of any features or functionality described for 
ƨǅƴƶƿƸEǆ ǃǅǂƷǈƶǇǆ ǀƴǌ ƶƻƴǁƺƸ ƴǁƷ ǅƸǀƴƼǁǆ ƴǇ ǇƻƸ ǆǂƿƸ ƷƼǆƶǅƸǇƼǂǁ ǂƹ ƨǅƴƶƿƸ ƜǂǅǃǂǅƴǇƼǂǁ.
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Introductions
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An Age-ƻƭŘ ǇǊƻōƭŜƳΧΦ

ÅFirst fraud case: 300 B.C
ÅA Greek sea merchant named Hegestratossought to 

insure his ship and cargo (corn), so took out an 
insurance policy against them.

ÅIn what is possibly the earliest recorded attempt of 
first party fraud, Hegestratosplanned to sink his 
empty ship, sell the corn and keep the loan.

ÅHegestratoscaught in the act of sinking his ship by 
his own crew.  He was chased off the ship and 
drowned trying to escape them.

ÅFraud analytics: Combination of data 
analytics and intelligence to identify fraud

ÅCan we utilize the Oracle Database to help 
us become crime fighting superhero's?



Gecko Auto Insurance

ÅLots and lots of auto claims and 
transactions within auto insurer

ÅHumans are good at spotting a 
ǘǊŜƴŘΧΦΦ

ÅCan we capitalize on that human 
intelligence to help us spot the 
fraud?

This Photoby Unknown Author is licensed under CC BY-NC

Gecko Insurance

https://futurism.com/major-breakthrough-in-artificial-intelligence-google-program-defeats-european-go-champion-5-0/
https://creativecommons.org/licenses/by-nc/3.0/


Oracle Machine Learning

ÅQuick Overview

This Photoby Unknown Author is licensed under CC BY

https://www.flickr.com/photos/mikemacmarketing/30212411048
https://creativecommons.org/licenses/by/3.0/


Oracle Machine Learning

OML Services *
Model Deployment and Management,

Cognitive Text

OML4SQL
SQL API

OML4Py *
Python API

OML4R
R API

OML Notebooks
Autonomous Database

OML4Spark
R API on Big Data

Oracle Data Miner
SQLDevGƝǅƴƺ 6 ƝǅǂǃH ƮƢ0 

OML AutoML UI *
Easy to Use UI 

Autonomous Database

Oracle Machine Learning

ÅOracle Machine Learning extends
Oracle Database(s) and enables 
ǳǎŜǊǎ ǘƻ ōǳƛƭŘ ά!Lέ ŀǇǇƭƛŎŀǘƛƻƴǎ ŀƴŘ 
analytical dashboards

ÅOML delivers powerful in-database 
machine learning algorithms, 
automated ML functionality via SQL 
APIs and integration with open 
source Python* and R.

* Coming soon!

Oracle makes Machine Learning simple



Technology
CLASSIFICATION
ÅNaïve Bayes
ÅLogistic Regression 
ÅDecision Tree
ÅRandom Forest
ÅNeural Network
ÅSupport Vector Machine
ÅExplicit Semantic Analysis
ÅXGBoost*

CLUSTERING
ÅHierarchical K-Means
ÅHierarchical O-Cluster
ÅExpectation Maximization (EM)

ANOMALY DETECTION
ÅOne-Class SVM
ÅMSET-SPRT*

TIME SERIES
ÅForecasting - Exponential Smoothing
ÅIncludes popular models 
e.g. Holt-Winters with trends, 
seasonality, irregularity, missing data 

REGRESSION
ÅLinear Model
ÅGeneralized Linear Model
ÅSupport Vector Machine 
ÅStepwise Linear regression
ÅNeural Network
ÅXGBoost*

ATTRIBUTE IMPORTANCE
ÅMinimum Description Length
ÅPrincipal Comp Analysis (PCA)
ÅUnsupervised Pair-wise KL Div
ÅCUR decomposition for row & AI

ASSOCIATION RULES
ÅA priori/ market basket 

PREDICTIVEQUERIES
ÅPredict, cluster, detect, features

SQL ANALYTICS
ÅSQL Windows
ÅSQL Patterns
ÅSQL Aggregates

FEATURE EXTRACTION
ÅPrincipal Comp Analysis (PCA)
ÅNon-negative Matrix Factorization
ÅSingular Value Decomposition (SVD)
ÅExplicit Semantic Analysis (ESA)

TEXT M INING SUPPORT
ÅAlgorithms support text
ÅTokenization and theme extraction
ÅExplicit Semantic Analysis (ESA) for document 
similarity

STATISTICAL FUNCTIONS
ÅBasic statistics:  min, max, 
median, stdev, t-test, F-ǘŜǎǘΣ tŜŀǊǎƻƴΩǎΣ /Ƙƛ-Sq, 
ANOVA, etc.

R & PYTHON
ÅThird-party R & PythonPackages 
through Embedded Execution
ÅSpark MLlibalgorithm integration

MODEL DEPLOYMENT & M ONITORING
ÅSQLτ1st Class Objects 
ÅOracle RESTful API (ORDS)
ÅOML Services 

Includes support for Partitioned Models, Transactional data and aggregations, 
Unstructured data, Geo-spatial data, Graph data. etc,



Goal: Manage and Analyze All Your Data

Big Data / Cloud SQL

SQL / R / Python / REST

Object 
Store

GƞǁƺƼǁƸƸǅƸƷ ƟƸƴǇǈǅƸǆH
Derived attributes that 
reflect domain 
knowledgeNkey to 
best models e.g.:
ÅCounts
ÅTotals
ÅChanges 

over time

Boil down the Data Lake

+



Oracle Machine Learning 

ÅKey Features:
ÅCollaborative UI for data 

scientists & analysts

ÅPackaged with Autonomous 
Databases

ÅEasy access to shared 
notebooks, templates, 
permissions, scheduler, etc.

Å9 Example notebooks

ÅOML4SQL  

ÅOML4Py  coming soon!

ÅOracle Machine Learning Notebooks included in Autonomous Databases



tǊƻōƭŜƳ мΧΦ

Which cases should be show to the experts 
ŦƛǊǎǘΧ



Rules vs Models

Rules

ÅLook at the data find patterns

ÅUse SQL to select those patterns

ÅOrder the data for the experts based 
on the patterns

Models

ÅUnsupervised machine learning

ÅLook for anomalies within the data

ÅOrder the data for the experts based 
on the ranking of the anomalies



What is Machine Learning?

Example: Decision Tree Algorithm
Lease Churners             vs. Loyal Customers

Insights & Predictions
Segment #1  

IF CUST_MO > 14 AND INCOME 
< $90K, THEN Prediction = 
Lease Churner

Confidence = 100%
Support = 8/39

Segment #3  
IF CUST_MO > 7 AND INCOME < 
$175K, THEN
Prediction = Lease Churner, 

Confidence = 66%
Support = 6/39

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



ML When Lack Sufficient Past Examples
Better Information, Valuable Insights and Predictions

Customer Months

Cell Phone Fraud         vs. Normal Customers

?

X1

X2

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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Whereôs Waldo?

Can you find Waldo in 10 seconds?

ƠƸǇ ǅƸƴƷǌ7.Ơǂ3

15

Copyright © 2020 Oracle and/or its affiliates.



Copyright © 2020 Oracle and/or its affiliates.



Copyright © 2020 Oracle and/or its affiliates.



Anomaly Detection Example
Intuitive SQL Model Build and Model Apply Scripts

drop table CLAIMS_SET;

exec dbms_data_mining.drop_model ('CLAIMSMODEL');

create table CLAIMS_SET ( setting_name varchar2(30), setting_value
varchar2(4000));

insert into CLAIMS_SET values ('ALGO_NAME','ALGO_SUPPORT_VECTOR_MACHINES');

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

commit ;

BEGIN

DBMS_DATA_MINING.CREATE_MODEL(

model_name => 'CLAIMSMODEL',

mining_function => dbms_data_mining.classification ,

data_table_name => 'CLAIMS',

case_id_column_name => 'POLICYNUMBER',

target_column_name => null,

settings_table_name => 'CLAIMS_SET');

END;

/

-- Top 5 most suspicious fraud policy holder claims

select * from

(select POLICYNUMBER, round( prob_fraud *100,2) percent_fraud ,

rank() over (order by prob_fraud desc ) rnk from

(select POLICYNUMBER, prediction_probability (CLAIMSMODEL, '0' using *) 
prob_fraud

from CLAIMS

where PASTNUMBEROFCLAIMS in ('2to4', 'morethan4')))

where rnk <= 5

order by percent_fraud desc ;

Repeated script just add:

Create

View CLAIMS2_30

As

Select * from CLAIMS2 

Where mydate > SYSDATE ï 30

Copyright © 2020 Oracle and/or its affiliates.



Based on GǈǁƿƴƵƸƿƸƷH ƻƼǆǇǂǅƼƶƴƿ ƷƴǇƴ0 
build and apply Oracle Machine 
Learning models to identify most 
suspicious claims for further 
investigation

Copyright © 2020 Oracle and/or its affiliates.

Auto Claims Fraud 
Unsupervised Learning
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Unsupervised Learning OML Model Input Attributes
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Data Understanding
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Build 1-Ɯƿƴǆǆ ƬǈǃǃǂǅǇ ƯƸƶǇǂǅ ƦƴƶƻƼǁƸ ƦǂƷƸƿ Ǉǂ ƭǅƴƼǁ ǂǁ GƧǂǅǀƴƿH ǅƸƶǂǅƷǆ 



Use Model to display most suspicious claims in 
descending order



Explore the suspicious 
claims

Display the top 5 most suspicious claims



Use Model to display most suspicious claims in descending order



tǊƻōƭŜƳ нΧΦ

How to capture the intelligence from 
ƘǳƳŀƴǎΧ



APEX



APEX



APEX



APEX



APEX



APEX



APEX



APEX



APEX



APEX
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APEX



APEX



APEX



tǊƻōƭŜƳ оΧΦ

bƻǿ ǿŜΩǾŜ Ǝƻǘ ǘƘƛǎ ƛƴǘŜƭƭƛƎŜƴŎŜ Ƙƻǿ Ŏŀƴ ǿŜ 
ǳǎŜ ƛǘΧ



ƛƴǆƸƷ ǂǁ GƿƴƵƸƿƸƷH ƻƼǆǇǂǅƼƶƴƿ ƷƴǇƴ0 
build and apply focused Oracle 
Machine Learning models to identify 
the most suspicious claims and 
reasons why

Copyright © 2020 Oracle and/or its affiliates.

Auto Claims Fraud 
Supervised Learning
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Data Understanding



Split the data into 60% training and 40% holdout sample 
for model testing/evaluation



Identify the most influential input attributes



.ǳǘ ǿƘȅ ƻƴƭȅ ƻƴŜ ƳƻŘŜƭΧΦ

This Photoby Unknown Author is 
licensed under CC BY

This Photoby Unknown Author is licensed 
under CC BY-SA

This Photoby Unknown Author is licensed under CC BY This Photoby Unknown Author is 
licensed under CC BY-SA

Decision Tree Naïve Bayes

Random Forest Neural Network

Model 
Selection

https://courses.lumenlearning.com/suny-principlesmanagement/chapter/using-a-decision-tree/
https://creativecommons.org/licenses/by/3.0/
http://stackoverflow.com/questions/21468469/logistic-regression-and-naive-bayes-for-this-dataset
https://creativecommons.org/licenses/by-sa/3.0/
https://sefiks.com/2017/11/19/how-random-forests-can-keep-you-from-decision-tree/
https://creativecommons.org/licenses/by/3.0/
https://en.wikipedia.org/wiki/File:Artificial_neural_network.svg
https://creativecommons.org/licenses/by-sa/3.0/


Build 4 OML 
Supervised Learning 
Classification 
Models



Evaluate 4 Classification 
Models on 40% Test Data



Compare Model Performance 
in Cumulative Gains Charts



Create table of Suspicious Claims for further 
investigation using APEX or OAC



ƥƸǇEǆ ƿǂǂƾ ƴǇ ǂǈǅ ƬǈǆǃƼƶƼǂǈǆ 
Claims using APEX
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APEX Application for Suspicious Claims



APEX Application for Suspicious Claims



APEX Application for Suspicious Claims



Problem Solved J

bƻǿ ǘƻ ǘŜƭƭ ǘƘŜ ǿƻǊƭŘ ǘƘŜ ǎǘƻǊȅΧ



OAC: The Data Story



Build our story



Narrate the story



OML Deployment Using Oracle Analytics Cloud

Copyright © 2019 Oracle and/or its affiliates.
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OAC to Investigate OML Insights



OAC to Investigate OML Insights



OAC to Investigate OML Insights



OAC to Investigate OML Insights



Find the Networks




