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Data Mining Issues

Questions




What is Data Mining?

e explotation andianalysis oflatse quantitics of data i

order to) discover meaningtul patictins and rules (Berryrand
IFialeyee).
A user-centric; imteractive process which leverages analysis

techinologics and computing powet:

A group of techniques that find relationships that have not
previously been discoveted.

A relatively easy task that requires knowledge of the
business problem/subject matter expertise.

“Computers and algorithms don’t mine data; people do!”

Source: Laura Squier, SPSS BI



Profile good! transtet candidates

Application success rates

Predict potential alumni donations




SPSS Data Mining T'echniques

Ir'echnique

Miethod:

Types

1. Predictive

1. Neurtal Networks
2. Rule Induction

5. Linear & ILogistic
Regression

4. Sequence Detection

€5.0/and € & R d1itee

2. Clustering

1. Kohonen Networks
2. K-Means Clustering
3. Two-Step Clustering

3. Association Rules

1. APRIORI
2. GRI
5. CARMA




Selecting the Appropriate Modelimg liechnique

Categorize your students

Classification

Predict students success

Prediction

Group similar students

Seomentation

Identify courses that are taken together

Association

Find patterns and trends over ti

Sequence

me

vV VAR

*Rule Induction
*Classification and Regression
Trees

*Neural Networks
*Regression

*Kohonen Networks
*K-Means Clustering
*Two-Step Clustering

*APRIORI
*GRI
*CARMA

*Capri
*Rule Induction



Phases m the DV Process: CRISP=-IDVI

Business Data
Understanding Understanding

Ewvaluaticn

Source: SPSS BI



Business Data Data -
. , , Modelin
Understanding Understanding Preparation

nventory of Resources
Requirements,
Assumptions, and
Constraints

Risks and Contingencies

Terminology
Costs and Benefits

Determine
Data Mining Goal
Data Mining Goals
Data Mining Success
Criteria

Produce Project Plan
Project Plan
Initial Asessment of

Tools and Techniques

éource: SPSS BI

Data Exploration Repor

Verify Data Quality
Data Quality Report

Data Cleaning

Construct Data
Derived Attributes
Generated Records

Integrate Data
Merged Data

Format Data
Reformatted Data

Repor

Bulld Mode
Parameter Settings
Models

Model Description

Assess Model

Model Assessment

Revised Parameter
Settings

Review of Process

Determine Next Steps
List of Possible Actions
Decision

Final Report
Final Presentation

Review Project
Experience
Documentation




Model Buildi

Build. test and select models.




and Prepari Iy 1Data

values), missing data, and ambiguity.

Use conversions and combinations to generate new data fields
such as ratios or rolled-up summaries..

Source: Claire Castell, Data Mining for Dummies



Source: Claire Castell, Data Mining for Dummies



in real time so that a decision maker can apply the
prediction. For example, 2 model can determine if a credit

card transaction is likely to be fraudulent.

Source: Claire Castell, Data Mining for Dummies



Source: Claire Castell, Data Mining for Dummies
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Clementine Scteen Shot 2
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4 Cost

Accuracy

Ease of use




4 Standard academic version $199 for two-yeats

GhostMiner
m $2.5K-30K + Maintenance fee

CART and MARS (Salford Systems)
m §1,000 (3 year license)
Insightful Miner (Insightful)

m Small/fraction of other mining tools

192
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What is Data Mining?

o The process of discovering meaningful new correlations,
patterns, and trends by sifting through large amounts of data
stored in repositories and by using pattern recognition
technologies as well as statistical and mathematical
technigues (The Gartner Group).

o The MNontrivial extraction of implicit, previously unknown and
potentially useful information from data (Frawley, Paitestky-
Shapiro and Mathews).

Data Mining in Institutional Research

Data analysis for institutional research (IR) has evolved from
simple retrospective data delivery in the 1960°s to
retrospective dynamic data delivery at multiple levels in the
1990's, Unlike the past methodologies, data mining is
prospective and proactive in data analysis and information
delivery, With a blend of tools and techniques from
disciplines such as statistics, computer science,
rmathematics, biclogy and engineering, data mining provides
new opportunities for institutional research professionals to
provide decision support data. This site provides a collection
of resources from an introductory perspective for institutional
research professionals interested in data mining.

As this area is still in its infant stages, real world examples
of IR applications are difficult to find, let alone emulate, &s
rmore and more examples in IR become available, this site
will be updated. Until that time, most of the examples refer
to the current data mining applications in the business and
industry sectors.

Data mining has been used by universities in a number of
areas, including but not limited to enrollment management,
retention and graduation analysis, survey data analysis, and
donation prediction (alumni contribution).

Cormments or Suggestions?
Ernail Dr. Kurnar, Information Management & Analysis
Last Maodified: March 25, 2004
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