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Important Definitions
* What Data Mining IS and IS NOT
* Steps in the Data Mining Process
* Examples
* Questions



Algorithm - Definition

* An algorithm is a set of instructions for
solving a problem.

* When the instructions are followed, 1t must
eventually stop with an answer.
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Algorithm 1 Basic K-means Algorithm.

: Delect /U points as the initial centroids.

- repeat

Recompute the centroid of each cluster.

1
2
3:  Form K elusters by assigning all points to the closest centroid.
4
5: until The centroids don’t change




49= [**E

58 * Returns the maximum of any number of doubles.
51 e

52 * @param nums a list of double parameters.

53 * @return the maximum of the list of doubles.
54 ®f

558 public double max(double ... nums)

56 {

57 double largest = nums[@];

58 for (double n : nums)

59 {

60 if (n > largest)

61 largest = n;

62 }

63

64 return largest;

65 }



¢ | better stop the car!

* The traffic light  am driving
towards has turned red

* South facing traffic light on
corner of Pitt and George
Streets has turned red

* Red, 192.234.235.245.678,
v2.0

@ 2011 Angus llsDonald






Data M

Statistics

*Regression (1805)

#Turing (1936)
¢Neural Networks (1943)

C om p Ute r *Evolutionary Computation
1965
Age (1965)

*Databases (1970s)
*Genetic Algorithms (1975)

*KDD (1989)

*SVM 1992)

*Data Science (2001)
*Moneyball (2003)

*Big Data
*Widespread adoption
«DJ Patil (2015)

Today

*Bayes’ Theorem (1763)




ata mining is pa
related to business intelligence, or e-busin gence.
Data mining involves obtaining information from a variety
of sources that is stored in a data warehouse.




What is Data Mining?

Data mining is the process of automatically discovering
useful information in large data repositories.
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nition,

* Traditional Techniques
may be unsuitable due to

* Enormity of data

* High dimensionality
of data

* Heterogeneous,

distributed nature
of data



raditional techniques in
large data sets

Data mining may help scientists
in classifying and segmenting data
in hypothesis formation




* Manual hypothesis testing:
Not practical with large numbers of variables

e User-driven... User specifies variables, functional form and type
of interaction:
User intervention may influence resulting models

e Assumptions on linearity, probability distribution, etc.
May not be valid

e Datasets collected with statistical analysis in mind
Not always the case in practice



tatistics vs. Data Mining:

Feature

Statistics

Data Mining

Type of Problem

Well structured

Unstructured / Semi-structured

Inference Role

Explicit inference plays
great role in any analysis

No explicit inference

Objective of the Analysis
and Data Collection

First — objective
formulation, and then -
data collection

Data rarely collected for objective of
the analysis/modeling

Size of data set

Data set is small and
hopefully homogeneous

Data set is large and data set is
heterogeneous

Paradigm/Approach

Theory-based (deductive)

Synergy of theory-based and
heuristic-based approaches
(inductive)

Signal-to-Noise Ratio

STNR > 3

0< STNR<=3

Type of Analysis

Confirmative

Explorative

Number of variables

Small

Large

14

14







+ Data Warehousing —_——

+ (Deductive) query processing
* SQL/ Reporting
« Software Agents

+ Expert Systems Ay
# Online Analytical Processing (OLAP) (‘ ’)
*# Statistical Analysis Tool oy RBPIadE..
* Data visualization | »,’;f
Validation i)
e A

16 System Optimization Information




Database
Technology

Artificial
Intelligence




o

Forecasting what may happen in the future

Classifying people or things into groups b
recognmﬁgppa terns & grotps by

Clustering people or things into groups based on their
attrib ute§p P & & P

Associating what events are likely to occur together

Sequencing what events are likely to lead to later
events



Business Data
Understanding Understanding
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Evaluation




Data Mining Life Cycle
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Business Understanding Data Understanding Data Preparation Modeling Evaluation Deployment
identify project chjectives collact and review data select and cleanse data miznipulate data and ayaluzte modal and apply conclusions to
draw conclusions conclusions business
/
Determine Business Collect Initial Data Dty Set Select Modeling Evaluate Results Plan Deployment
Ohjectives initial Dot Collection Repart Diatg Set Description Technique Align Assessment of Data Dreployment Plan
Background [Log and Report Procass) [Log 2nd Report Process) Modeling Technigue Mining Results with [Log and Report Procass)
Business Ojectives Modeling Assumptions Business Success Criteria
Business Success Criteria Describe Data Select Data {Log and Report Process) {Log and Report Process) Plan Monitoring and
{Lizg and Report Process) Date Description Report Rationale far Inclusion” Maintenance
[Log and Report Process) Exerfusion Generate Test Design Approved Models Monitaring and
Assess Situation [Log 2nd Report Process) Test Design Rewview Process Maintenance Plan
Inventory of Resources, BExplore Data {Log and Repart Process) Review of Frogess [Log and Report Procass)
FRequirements, Assumptions, Date Explongtion Report (lean Data {Log and Report Process)
and Constrainis [Log and Report Procass) Dt Clesning Report Build Model Parameter Produce Final Report
Risks and Contingencies [Log and Report Process) Settings Determine Mext Steps Final Repaort
Terminaiogy Verify Data Cuality Modets List of Possitile Actions Final Presentation
Closts and Benefits Diate Quality Report Construct Data Mode! Crescription Derision [Log and Report Process)
{Lizg and Report Process) [Log and Report Process) Dierived Aftributes {Log and Report Process) {Log and Report Process)
(Zenerated Records Rewview Project
Determine Data Mining [Log and Report Process) Assass Model Experience
Goals Mode! Assessment Documentation
Durtr Minving Goals Integrate Data Fievised Parameter [Log and Report Process)
Durtr Mininag Success Criteria Merged Dota {Log and Repart Process)
{Lizg and Report Process) [Log 2nd Report Process)
Produce Project Plan Format Data
Project Plan Reformatted Diata
Initial Assessment of Tools and [Log and Report Process)
Techmigues
{Lzg and Report Process)
a visual guide to CRISP-DM methodology
Generic Tasks SOURCE CRISP-DM 1.0
Specialized Tasks http:/www.crisp-dm.org/download.htm

DEsIGH  Micole Leaper
http://www.nicoleleaper.com
T Fvn ]

{Process Instances)



* Pharmaceutical companies, Insur
care, Medicine
* Drug development
« ldentify successful medical therapies
« Claims analysis, fraudulent behavior
* Medical diagnostic tools
* Predict office visits

21






Medical data mining

Linking diseases, drugs, and adverse
reactions

T M (7)
?:;:g’f??; Lars Juhl Jensen e,
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