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What is Data Mining?What is Data Mining?

The exploration and analysis of large quantities of data in The exploration and analysis of large quantities of data in 
order to discover meaningful patterns and rules (Berry and order to discover meaningful patterns and rules (Berry and 
Linoff).Linoff).
A userA user--centric, interactive process which leverages analysis centric, interactive process which leverages analysis 
technologies and computing power.technologies and computing power.
A group of techniques that find relationships that have not A group of techniques that find relationships that have not 
previously been discovered.previously been discovered.
A relatively easy task that requires knowledge of the A relatively easy task that requires knowledge of the 
business problem/subject matter expertise.business problem/subject matter expertise.
“Computers and algorithms don’t mine data; “Computers and algorithms don’t mine data; peoplepeople do!”do!”

Source: Laura Squier,  SPSS BI



Data Mining Applications in Data Mining Applications in 
Institutional ResearchInstitutional Research

Student academic success/Retention and graduationStudent academic success/Retention and graduation
Identify high risk studentsIdentify high risk students
Predict course demand and patternPredict course demand and pattern
Profile good transfer candidatesProfile good transfer candidates
Application success ratesApplication success rates
Predict potential alumni donationsPredict potential alumni donations



SPSS Data Mining TechniquesSPSS Data Mining Techniques

TechniqueTechnique MethodMethod TypesTypes

1. Predictive1. Predictive 1. Neural Networks1. Neural Networks

2. Rule Induction2. Rule Induction

3. Linear & Logistic  3. Linear & Logistic  
RegressionRegression

4. Sequence Detection4. Sequence Detection

C5.0 and C & R TreeC5.0 and C & R Tree

2. Clustering2. Clustering 1. Kohonen Networks1. Kohonen Networks

2. K2. K--Means ClusteringMeans Clustering

3. Two3. Two--Step ClusteringStep Clustering

3. Association Rules3. Association Rules 1. APRIORI1. APRIORI

2. GRI2. GRI

3. CARMA3. CARMA



Selecting the Appropriate Modeling TechniqueSelecting the Appropriate Modeling Technique

Categorize your students

Classification

Predict students success

Prediction

Group similar students

Segmentation

Identify courses that are taken together

Association

Find patterns and trends over time

Sequence

•Rule Induction
•Classification and Regression 
Trees

•Neural Networks
•Regression

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

•APRIORI
•GRI
•CARMA

•Capri
•Rule Induction



Phases in the DM Process: CRISPPhases in the DM Process: CRISP--DMDM

Source: SPSS BI



Phases and TasksPhases and Tasks

Business
Understanding

Data
Understanding EvaluationData

Preparation Modeling

Determine 
Business Objectives

Background
Business Objectives
Business Success 

Criteria

Situation Assessment
Inventory 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

Collect Initial Data
Initial Data Collection 

Report

Describe Data
Data Description Report

Explore Data
Data Exploration Report 

Verify Data Quality 
Data Quality Report

Data Set
Data Set Description

Select Data 
Rationale for Inclusion / 

Exclusion

Clean Data 
Data Cleaning Report

Construct Data
Derived Attributes
Generated Records

Integrate Data
Merged Data

Format Data
Reformatted Data

Select Modeling
Technique

Modeling Technique
Modeling Assumptions

Generate Test Design
Test Design

Build Model
Parameter Settings
Models
Model Description

Assess Model
Model Assessment
Revised Parameter 
Settings

Evaluate Results
Assessment of Data 

Mining Results w.r.t. 
Business Success 
Criteria

Approved Models

Review Process
Review of Process

Determine Next Steps
List of Possible Actions
Decision

Plan Deployment
Deployment Plan

Plan Monitoring and 
Maintenance

Monitoring and 
Maintenance Plan

Produce Final Report
Final Report
Final Presentation

Review Project
Experience 

Documentation

Deployment

Source: SPSS BI



Model BuildingModel Building

Predictive or DescriptivePredictive or Descriptive
Selecting data mining toolsSelecting data mining tools
Transforming data if neededTransforming data if needed
Generating samples (as necessary) for training, testing and Generating samples (as necessary) for training, testing and 
validating the model validating the model 
Build, test and select models. Build, test and select models. 



Collecting, Cleaning, and Preparing Data Collecting, Cleaning, and Preparing Data 

Obtain necessary data from various internal and external sourcesObtain necessary data from various internal and external sources. . 
Resolve representation and encoding differences. Resolve representation and encoding differences. 
Join data from various tables to create a homogeneous source. Join data from various tables to create a homogeneous source. 
Check and resolve data conflicts, outliers (unusual or exceptionCheck and resolve data conflicts, outliers (unusual or exception
values), missing data, and ambiguity. values), missing data, and ambiguity. 
Use conversions and combinations to generate new data fields Use conversions and combinations to generate new data fields 
such as ratios or rolledsuch as ratios or rolled--up summaries.. up summaries.. 

Source: Claire Castell, Data Mining for Dummies



Validating the ModelsValidating the Models

Test the model for accuracy on an independent dataset, Test the model for accuracy on an independent dataset, 
one that has not been used to create the model. one that has not been used to create the model. 
Assess the sensitivity of a model. Assess the sensitivity of a model. 
Pilot test the model for usability. Pilot test the model for usability. 

Source: Claire Castell, Data Mining for Dummies



Deploying the Model Deploying the Model 

For a predictive model, use the model to predict results for For a predictive model, use the model to predict results for 
new cases, then use the prediction to alter organizational new cases, then use the prediction to alter organizational 
behavior. behavior. 
Deployment may require building computerized systems Deployment may require building computerized systems 
that capture the appropriate data and generate a prediction that capture the appropriate data and generate a prediction 
in real time so that a decision maker can apply the in real time so that a decision maker can apply the 
prediction. For example, a model can determine if a credit prediction. For example, a model can determine if a credit 
card transaction is likely to be fraudulent. card transaction is likely to be fraudulent. 

Source: Claire Castell, Data Mining for Dummies



Monitoring Monitoring 

Whatever you are modeling, it is likely to change over Whatever you are modeling, it is likely to change over 
time. time. 
Monitoring models requires constant revalidation of the Monitoring models requires constant revalidation of the 
model on new data to assess if the model is still model on new data to assess if the model is still 
appropriate. appropriate. 

Source: Claire Castell, Data Mining for Dummies



Clementine Screen Shot 1Clementine Screen Shot 1



Clementine Screen Shot 2Clementine Screen Shot 2



Specific Data Mining ApplicationsSpecific Data Mining Applications

U.S. News College Ranking SurveyU.S. News College Ranking Survey
Graduation Rate Prediction Graduation Rate Prediction 

College Student Experience QuestionnaireCollege Student Experience Questionnaire
(CSEQ UNI Data)(CSEQ UNI Data)

Best Predictors of Writing SkillsBest Predictors of Writing Skills



Clementine Screen Shot 3Clementine Screen Shot 3



Clementine Screen Shot 4Clementine Screen Shot 4



Data Mining IssuesData Mining Issues

CostCost
ComplexityComplexity
Difficulty/TechnicalityDifficulty/Technicality
UsefulnessUsefulness
AccuracyAccuracy
Ease of useEase of use



How Much Does it Cost?How Much Does it Cost?

Clementine (SPSS)Clementine (SPSS)
Price variesPrice varies

Enterpriser Miner (SAS) Enterpriser Miner (SAS) 
Academic server license $40KAcademic server license $40K--100K100K

Affinium Model (Unica)Affinium Model (Unica)
Intelligent Miner (IBM) Intelligent Miner (IBM) 

Free for Higher EducationFree for Higher Education
XLMinerXLMiner

Standard academic version $199 for twoStandard academic version $199 for two--yearsyears
GhostMinerGhostMiner

$2.5K$2.5K--30K + Maintenance fee30K + Maintenance fee
CART and MARS (Salford Systems)CART and MARS (Salford Systems)

$1,000 (3 year license)$1,000 (3 year license)
Insightful Miner (Insightful)Insightful Miner (Insightful)

Small/fraction of other mining toolsSmall/fraction of other mining tools



ResourcesResources

Web SitesWeb Sites
http://www.kdnuggets.com/

http://www.uni.edu/instrsch/dm/index.html

TrainingTraining
http://www.the-modeling-agency.com

http://www.kdnuggets.com/
http://www.the-modeling-agency.com/






ConclusionsConclusions
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