Spoedcursus Data
Science

Data mining — part 1/2




Clean the data

Explore the
data

O

Analyze in
depth

Store the data
A lot is expected from a data
scientist
=l o
Find the data

Understand the
Let’s get started. <<NCOI

Visualize the
results
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Data Mining

Course overview @

Why What is Introduction to How does data mining
data mining? data mining? Weka work?
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Course overview Data Mining

Why data mining? “

Why What is Introduction to How does data mining
data mining? data mining? Weka work?
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The need for data mining

Data Mining
Company size

...but as they grow, the amount of data outgrows these
tools and new ways of obtaining insight from data are
needed.

Simple tools suffice for small
companies’ data management...
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The need for data mining Data Mining

Geography 0 @

Many enterprises are active across borders
and time zones and have access to an
incredible amount of data

NGO
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The need for data mining Data Mining

Product range G

Keeping track of one What does this mean if
product can be a you have hundreds of
challenge.. products?
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Questions need answers

Data Mining

Managers have a lot of
questions

N\

Data mining can help us find the

answers
Which customers are likely Can we identify different
?
to leave us soon? Which items are often sold customer segments?
together?

How can a fraudulent
How can we send targeted transaction be detected?  Does our turnover depend

advertising to different on seasonal factors?
customers?

Which website layout
leads to the highest sales?

NGO
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Questions need answers

Try answering these questions with

Inadequate tools

_________________

Big datasets
=L N l
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Managers have a lot of questions

A
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Data

Data mining can help us find the answers

Which customers are

likely to leave us

soon?

How can we send
targeted advertising to
different customers?

Which items are often different customer
sold together? segments?
How can a fraudulent
transaction be Does our turnover
detected? depend on seasonal
factors?
Which website layout
leads to the highest
sales?

Mining

Can we identify

Qﬁ&n
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We need a way to extract useful knowledge
from data
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Data Mining

Data mining enablers .
‘ VK S §SAS

Data miningis possible thanks to a number of enablers

webservices

Data availability keeps increasing as storage costs
plummet...
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1.000.000.00 . hard drive cost per gigabyte (USD)

...as does our ability to extract useful knowledge
from this data.

: 1980 1980 0! . . S
e !:. - 1 kB per$ 10 MIPS per $ i

-
x
PSS

2015 2000
20gB per $ 10° MIPS per $

L s . 4 " . .
e = 1940 1950 1960 1970 1900 1990 2000 2010
SOUCE: MKOMO.Com

P <$YNcoI

"7 LEARNING




Something to think about
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“It’s free, but they sell your information.”
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Data Mining

LEARNING
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The Relationship Between Stork Populations and
Human Birth Rates
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Course overview Data Mining

What is data mining? @ °

Why What is Introduction to How does it
data mining? data mining? Weka work?
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Data Mining

What do we mean when we say data mining? @ °

@® Data miningisa process...
These patterns are

True Knowledge can be generalised
® .. that aims to find patterns in data, moving from raw data to insight and New Knowledge is not yet known
knowledge...
What IS Useful Knowledge can be used to take
data mining? action
@® .. by using information technology, creativity, business knowledge and common sense...
OUR CONSULTANT | g ACCORDING TO f
HAS BEEN MINING | |& THE DATA, SALES | |3
DATA ALL DAY. % ﬁ?&?ﬁ‘%ﬁm !
THE RESULTS I 00 THIS. .. 5
@® ... insupport of business decision-making. D4 [shockine. § : ;
These words refer K.nowledg.e Informat.lon Inf.ormatlon Knowle.dge
i Discoveryin Harvesting Discovery Extraction
to the same thing Bisbhases
KDD
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Data Mining

Some examples of what we can do with data mining @ °

True love Credit scores Basel Stock markets Sports Direct marketing Telecom

Credit card fraud Agriculture Social fraud Web shops Supermarket Science Anti-terror
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Data Mining

Some examples of what we can do with data mining @ G
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Data Mining

Some examples of what we can do with data mining @ °

I would like a loan, please. Can this person pay What'’s the
back the loan? probability of
default?

Credit scores

‘ Ok, I'll give you
one.

“ Predictive model

Probability of defaultis very
low

<$NCOI
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Some examples of what we can do with data mining

Basel

A\
111

@&

Pillar | Pillar Il Pillar I
Enhanced Minimum Enhanced Enhanced Risk
Capital & Liquidity Supervisory Review Disclosure &

Requirements Process for Market Discipline
Firm-wide Risk
Management and |
Capital Planning
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Data Mining

O - AOXO

Situation

* Bank has € 1.000 capital available from client’s
deposits into savings accounts

* How much of this money can the bank use to
give out loans?

Basel guidelines

* For every loan, the bank must keep a certain
amount of reserves to cover the risk of default on

the loans.

But how?

* Riskanalysis of loans (probability of default)

LEARNING
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Data Mining

Some examples of what we can do with data mining @ G

Technical analysis

Assumption: Share prices follow certain patterns

Detect the presence of a pattern Predict the future share price

Stock markets Head and Shoulders Broadening Wedges Rectangle Tops
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Data Mining

Some examples of what we can do with data mining @ °

Predicting injuries

Using training data

Penalties

Opponent analysis

Position at time of serving

page
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Data Mining

Some examples of what we can do with data mining @ G

Direct Marketing

Personalised Personalised newsletters
Direct marketing offers

' Profiling

What are you interested What determines what
in? you’re interested in?
page
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Some examples of what we can do with data mining

Web shops

%

00

Customer A buys

‘NosQL

We call this cross-selling

Customer B also bought this
book and liked ‘MapReduce
Design Patterns’

Continue Shopping: Recommended for You

THE STARTUP
OWNER'S MANUAL

e Moo Uy Wep ewde
Bute; 2 G Compory

Tarwe Bled s fod Dort

The Startup Owner’s
Manual: The...

» Steve Blank
Yotrdodeds (107)
Hardcover

$27.99 «Prime

MapReduce
Design
I’u(un\ -

NoSQL

Distilled

MapReduce Design NoSQL Distilled: A Brief
Pattemns:... Guide...
Donald Miner » Pramodkumar J. Sadalage
Yoetodets (12) Feedcdeds 47)
Paperback Paperback
$28.98 +/Prime $27.26 /Prime
page
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Data Mining

OOV

Hey Customer A, would you
also like to buy ‘MapReduce’,

Buxinc SS \10del

Business Model You: A
One-Page...

» Tim Clark

Yoo (65)

Paperback

$18.94 Prime

INACTIO

Hadoop in Action
» Chuck Lam
Foirdok’y (10)
Paperback

$27.79 /Prime

Page 1 of 10

we think you’ll like it.
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Data Mining

amples of what we can do with data mining OX -
Some ex

|
Supermarket
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Data Mining

Some examples of what we can do with data mining @ °

> DNA

Which genes are responsible for
Science < certain traits and illnesses?

Large Hadron Collider
One petabyte of data generated
every second

Not all stored, so fast analysis is
needed

page
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Data Mining

Some examples of what we can do with data mining @ »

Every year, about 25% of telecom
Telecom clients switch from one provider to Can we predict who will leave?
another.
Which customers do we make a
( ) profit on, let’s identify those and try
! ' o o to get them to stay?

Why do these customers leave?

029 LEARNING
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Data Mining

Some examples of what we can do with data mining @ °

Characteristics of potentially
fraudulent transactions

Transactions originating in another country

e.g. Transaction originating in China is a bigger risk PP LS m Sy AR
for a Belgian card holder than one originating in The
Credit card fraud Netherlands

Please confirm your identity
Abnormally high transaction amount

In order to proceed, Facebook needs to verify that you are the owner of this account. To

e_g_ The ca rd ||m |t iS W|thd rawn in a Single do this, please identify the people tagged in the following series of photos.
transactions
To pass, you cannot get any answers wrong. If you aren't sure about a question,
. please skip It. You can only skip 2 questions.
Unknown recipient
Ex
High number of attempts made already
Risk estimates
Example
Transaction originating in China, but reliable
recipient.

What is the total risk?

LEARNING
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Data Mining

Some examples of what we can do with data mining @ G ‘

¥ SFC CT N A' N J Y R J . ~ 1 m
TOP SECRET//SU/ORCON/NOK ' Hotmail (,Ouglc Ry Ptk vl
- Gl S “YarioO! G AOL & mail &

asisinn PRISM Collection Details

What is this building?

Anti-terror
What Will You Receive in Collection

(Surveillance and Stored Comms)?
It varies by provider. In general:

Current Providers

* E-mail
» Microsoft (Hotmail, etc.) * Chat - video, voice
« Google * Videos
* Yahoo! s

Stored data

+ Faccbook VolP
* PalTalk File transfers
* YouTube Video Conferencing
= Skype = Notifications of target activity — logins, elc.
« AOL * Online Social Networking details
+ Apple + Special Requests

Complete list and details on PRISM web page:
Go PRISMFAA TOP SECRET/SI/ORCON/NOFORN

<$NCOI
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Data Mining

Some examples of what we can do with data mining @ °

Which cows should we keep for milk Over 700 attributes are used in making
production and which should we sell? this decision.

Agriculture

Quality of milk produced

Quantity of milk produced

4
§" "! Age of the cow

<$NCOI
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Data Mining

Some examples of what we can do with data mining @ 0

Alotofdatais Patterns are found by Companies or individuals
available comparing against known with the highest risk score
cases of fraud will (or at least should)

Social fraud

Gl e &

receive a visit.

- <$YNcoI



Data Data Mining

Pieces of the puzzle @ °

When to DBs Statistics
use?

®. ¢ 2
)

Al . ...
& Visualisation Bl

Machine

Learning Q
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Data
Pieces of the puzzle

».

&

When to
use?

¢

DBs <

&

Statistics

¢

J

Al

&
Machine
Learning

C Visualisation
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&)

Taking a good decision

is important
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Start mining

e

Knowledge is needed
to make a decision

Data Mining

O JOXC

Which problems can data mining help to solve?

® v

Sufficient relevant data
is available

R4

The environment is fast-paced and
continuously in flux

LEARNING
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ata

Pieces of the puzzle

».

&

When to
use?

¢

DBs <

&

Statistics

¢

J

Al

&
Machine
Learning
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Data Mining

O JOXC

Databases Goal | Easily access data
Data modelling | Agood modelis key
NS y Big data | Extreme quantities of data
N — Data warehousing | Database optimized for analyses

v Extract, Transform, Load | Importing data from multiple sources

036 LEARNING
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Data
Pieces of the puzzle

».

&

When to
use?

¢

G

&

Statistics

¢

J

Al

&
Machine
Learning

C Visualisation

¢

J =

@)

&)

The
Normal

Distribution

Data Mining

O JOXC

Statistics = Theory

page
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Data Mining = Practice



Data Data Mining

Pieces of the puzzle @ G

Computer

Machine learning Artificial Intelligence

0
S &)

When to DBs Statistics
use?

Al
O & C Visualisation :) Bl C Data mining What can | help you with? What can | he

MaChIne ¢¢ Change the backlight ¢¢ What is my current
Learn|ng illumination level 9 battery level 9
/ What value shall | set your You have 21 percent of you
backlight to? attery remainir

S G J A

age | |
= PGl



Data Data Mining

Pieces of the puzzle @ G

( ) Visualisation reduces complexity

When to DBs Statistics
use?

®. ¢ 2
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& Visualisation Bl

Machine

Learning Q
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Data

Pieces of the puzzle

».

Q

When to DBs Statistics
use?
Al . N
& Visualisation BI
Machine
Learning < >

@)

)

SAS* Bl Dashboard
H Manage Duskbosrds ¥ Executive Dashboard

Spark Countyy Detat Maskat Shace

" P T
-\ #1390 c—— L
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Data Mining

iGO()Sie Analytics

Dashboard

| 8 Visitces

| % Trathc Sowrces
| O Content =
| F Goals \

W Ecommarce = o e
| ———” -

| Ssniiee

| TEna Sy . 001 P Sy 14, 3507 Sy 22, 3007 Sy 3. 200

|

b e |
| @ Aoea e Aot

Eérﬂ-ta Areiacy = &1‘2

e e T LA S iah e e

o 00:03:22 Avg. Time on Ste

L 50.44% % Nowviss

Business intelligence
* Aimed at solving specific questions

Data Mining
* Aimed at solving even more complicated

questions than Bl

Dashboarding & KPIs
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Data Mining

Is this data mining? @ °

Which of the following can be
described as data mining?

1. Predicting the profitability of a new customer based on data we have on existing customers.

2. An automatic vacuum cleaner that measures the distance to the wall to optimize its route and increase its efficiency.

3. Making a graph to provide shareholders with a detailed insight into turnover per product category.
4. Predicting the likelihood that a machine will fail in the coming week.

5. An investigation into the spread of disease based on an analysis of reports by doctors.

041 LEARNING
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Data Mining

Is this data mining? @ °

Which of the following can be
described as data mining?

1. Predicting the profitability of a new customer based on data we have on existing customers.

Yes — regression, classification

2. An automatic vacuum cleaner that measures the distance to the wall to optimize its route and increase its efficiency.

No — machine learning
3. Making a graph to provide shareholders with a detailed insight into turnover per product category.
No - visualisation
4. Predicting the likelihood that a machine will fail in the coming week.
Yes - classification
5. An investigation into the spread of disease based on an analysis of reports by doctors.
Yes - clustering

<$NCOI
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Data Mining

Before we continue @ G

But this is open for interpretation

A little wisdom The Knowledge Pyramid

Data is not the goal Wisdom A

Understanding, action, decision making
Specific purpose
ormatier ‘

Meaning, structure

Meaningful data

Context

Data

A lot of data

Data is what it is page @I
4
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