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Motivation for Data Mining: the Data Flood

- Huge amounts of data are available in digital form
* Internet
IP Traffic logs €
Scientific data
Customer profiles i
° ... 7z 4
* No longer possible '

to analyze the data
“manually”

e (TN
— {\.J —T 2 —

We are flooded by data but starving for information
Jiawei Han
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Some Examples of Data Size

* 155 million websites on the
Internet

 WhatsApp handles more than 50 billion messages
daily (phonearena.com)

« 294 billion emails sent per day
(Radicati group, 2010)
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What is Data Mining?

- Data mining is the use of
automatic techniques to
“discover knowledge”

« Data driven discovery

« Making implicit knowledge explicit

« Collecting data, Preprocessing,
Mining, Visualizing, ...
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Data Mining Techniques: Classification

 Learn a model based on labeled data.
 The model can be used for prediction.

Example:
age
<30 >30

> gender Car type

W sponily

High  Medium High Low
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http://upload.wikimedia.org/wikipedia/commons/e/e1/Car_crash_1.jpg

Data Mining Techniques: Clustering

- Example:

et Searc | e seach

(George W. Bush - Wikipedia, the free encyclopedia N\

Open-source encyclopedia article provides personal, business and political information about

the President, his policies, and public perceptions and ...
enwikipedia.org/wiki'George_W._Bush - 459k - Cached - Similar pages - Note this

Bush (band) - Wikipedia. the free encyclopedia

Bush was a post-grunge band from the UK, formed in 1992, Their debut album was the self-
released Sixteen Stone in 1994, They have sold well over 10 million ...
enwikipedia.org/wikiBush_{band) - &0k - Cached - Similar pages - Note this

@re results from en.wikipedia.org » /

President of the United States - George W. Bush

The Cwval Office contains speeches and statements of President Bush, a description of policy
priorities, biographies, and photo essays.

www.whitehouse.gov/president’ - 21k - Cached - Similar pages - Mote this

More results from www.whitehouse.gov =

Gavin Rossdale: gavinrossdalefans.com

The former lead singer of BUSH, the platinum selling alt rock juggernaut, Gavin can now be
seen UP CLOSE at this intimate Past Show. ..

gavinrossdalefans.com/ - 38k - Cached - Similar pages - Note this

Bush Furniture, Inc
Bush designs and manufactures quality, ready to assemble, entertainment centers, TV

stands, home office and business furniture. I IU INFORMATION TECHNOLOGY

wiww. bushfurniture.com/ - 26k - Cached - Similar pages - Note this
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Data Mining Techniques: Pattern Mining

* Find reqularities, trends, patterns that frequently
occur in the data
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Data Mining to Boost Your Business

* Mining customer data

* Visa and MasterCard lost over $700
million in 1995 from fraudulent
customers.

« Capital One has been able to cut the
company’s losses from fraud by more
than 50% by deploying data mining
methods.



Data Mining to Boost Your Business

* Increased sales

Safeway (UK)’s data mining system found
that the top - spending 25% customers often
purchase a particular cheese product ranked
below 200 in sales. Normally, without

the data - mining results, the product would
have been discontinued and would
disappoint the best customers. Safeway
continues to order this cheese, although it is
ranked low in sales.



Data Mining to Boost Your Business

* Less expenditures

» Bank of America identified savings of $4.8
million in 2 years by using a credit risk
management system, i.e., examination of
only borderline applicants.

» BBC’s data mining based program
scheduler determines the timing to show
programs as good as the best planner but
at much less cost.
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Data Mining to Boost Your Business

- Effective decision making
Bell Atlantic developed telephone technician

dispatch system. They must decide what
type of technician to dispatch to resolve the
reported complain. Bell Atlantic save more
than 10 million dollars per year by using data
mining rule based system because they
make fewer erroneous decisions.
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Data Mining in Policy Framing

* Metro Bus Transit System (MBTS)
* to predict the frequency of buses at certain times
« optimal routes for future expansion
« fare estimation

* Online college admission system
 |ldentification of poor performing institutions
« Estimation of future intakes well in advance
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Data Mining in Policy Framing

« Law and order:

* Learn characteristics of people that should be under
surveillance

* Find patterns in crimes; e.g., sudden increase in
burglaries in one particular area
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Ethics of Data Mining: Careful Analysis

- Berkeley case (1973)

Applicants Admitted

Men |Sdd. 44 %
Women 4321 35%
Men Waomen
Department
Applicants Admitted Applicants Admitted
A 025 b2 % 103 62"
B AE0 B3% 25 68 %
C 325 37 % 593 34%
D 417 33% 375 3950
E 191 28% 393 24%
F 272 b% 341 Fiel
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Ethics of Data Mining: Privacy Issues

* First step in data mining: i
* Collect data
- Buying history (Loyalty cards)
— Browsing behavior
 Buy the data from a company
e Survey data; e.g. CBS (average income/postal code)

« Combining different sources may lead to privacy
ISsues

e Information asymmetry
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Conclusion

- Data mining = using automatic techniques to find
patterns in data

« Many useful applications:
« Automatic model building for future decision making
* Increased revenue for companies
* More efficient policing

- However, also dangers!
* Misleading findings
* Privacy issues
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