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Overview

 Classification models

 Requirements

 New classification techniques: ALBA, AntMiner+

 Incorporating domain knowledge

 Applications

 Financial engineering

 Credit scoring 

 Audit: going concern opinion prediction

 Information management:

 B/ICT alignment

 Mining software repositories

 Conclusion
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Classification Models
Requirements

 Classification models should be:
 Accurate

 Measured in PCC, ROC, confusion matrix, …

 Typically only performance measure used

 Comprehensible
 Preferably a low number of short, compatible rules

 Key issue in domains as medical diagnostic and credit scoring

 Justifiable
 In line with prior (expert) knowledge

 E.g.: increasing income should yield higher probability of being 
granted credit

Acceptable for implementation
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New Classification Techniques
Rule Extraction and Induction

 ALBA (Active Learning Based Approach)

 Rule extraction from black-box models

 Data  C4.5/RIPPER rulesets 

Data  SVM model  C4.5/RIPPER rulesets

David Martens, Bart Baesens, Tony Van Gestel, Jan Vanthienen, 

Decompositional Rule Extraction from Support Vector Machines with Active Learning,

IEEE Transactions on Knowledge and Data Engineering, Forthcoming

More accurate
More comprehensible
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New Classification Techniques
Rule Extraction and Induction

 AntMiner+

 Rule induction based on ACO

 Data  rule set

 Accurate 

 Comprehensible

David Martens, Manu De Backer, Raf Haesen, Jan Vanthienen, Monique Snoeck, Bart Baesens

Classification with Ant Colony Optimization

IEEE Transactions on Evolutionary Computation, Vol. 11, Nb. 5, pp. 651-665, 2007



KDD 2008 Workshop on Data Mining for Business Applications 

AntMiner+ 
Justifiability

 AntMiner+
 Accurate 

 Comprehensible

 Justifiable 
 In line with prior knowledge

 Monotonicity Constraints

 An increase (or decrease) in a certain input(s) cannot lead to a 
decrease in the output. 

 Credit scoring example: increasing income, keeping all other variables 
equal, should yield a decreasing PD.

 Medical diagnosis example: an increase in tumor-size will lead to a 
higher probability of recurrence.

David Martens, Manu De Backer, Raf Haesen, Bart Baesens, Christophe Mues, Jan Vanthienen

Ant-Based Approach to the Knowledge Fusion Problem

ANTS Workshop 2006, Lecture Notes in Computer Science, Brussels (Belgium), September 2006
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AntMiner+ 
Justifiability

 Accuracy 

 Comprehensibility

 Justifiability
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Applications

 Real-life Applications

 Financial Engineering

 Very regulated domain: validation key issue

 Credit Scoring

 Audit Mining

 Information Management
 Business/ICT Alignment

 Mining Software Repositories
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 Credit scoring

 Provide a score or classification of a credit applicant 

given the application characteristics provided.

Applications 
Financial Engineering
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 Importance comprehensibility.

“In the future it should be clear what the basis of their ratings of 

companies is,” Merkel said. “There can't be some black box from 

which something comes out and which no one understands.” 

(Reuters, August 2007)

Applications 
Credit scoring
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 Retail

 Banks

Applications 
Credit scoring
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 Going Concern Opinion
 The auditor evaluates whether substantial doubt exists about the 

client entity’s ability to continue as a going concern

Applications 
Credit scoring
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 Going Concern Opinion
 The auditor evaluates whether substantial doubt exists about the 

client entity’s ability to continue as a going concern

 Accounting debacles (Enron, WorldCom, L&H, …)

 importance of proper and thorough audit analysis

Applications 
Audit mining

David Martens, Liesbeth Bruynseels, Bart Baesens, Marleen Willekens, Jan Vanthienen

Predicting Going Concern Opinion with Data Mining

Decision Support Systems, Forthcoming
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 Decision Table

 “As DSS for every-day consultation in audit practices” 
Pierre Berger (senior auditing partner KPMG)

 Much better than linear models

 Useful for intial check by junior auditors

Applications 
Audit mining

SizeP P LL S S
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Applications 
Information Management

 Business/ICT Alignment
 Alignment of ICT investments with business requirements

 ñThe processes by which alignment is accomplished in 

organisations need to be better understood.ò - Sabherwal and 

Chan, 2001

 Based on survey by KULeuven and PWC

 CIO/ICT managers from 790 European companies

 Variables: 18 Qs, with score 1 (strongly disagree) to 5 (strongly 

agree)

 Classes: top (highly aligned) and bottom (poorly aligned) 25%

Bjorn Cumps, David Martens, Manu De Backer, Stijn Viaene, Guido Dedene, Raf Haesen, Monique Snoeck, Bart 

Baesens

Inferring rules for business/ICT alignment using Ants

Information and Management, Forthcoming
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Applications 
Business/ICT Alignment

 Validation by domain expert
 Dr. Bjorn Cumps (KBC)

 Mr. Paul Allaerts (Dexia)

 Model is comprehensible and justifiable, and useful
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Applications 
Software Mining

 Software mining

Mining software repositories

 Three angles

 Software fault prediction

 Exhaustive software testing impossible

 Predict faultiness 

Mining change histories for fault prevention

 Effort prediction

Olivier Vandecruys, David Martens, Bart Baesens, Christophe Mues, Manu De Backer, Raf Haesen

Mining Software Repositories for Comprehensible Software Fault Prediction Models 

Journal of Systems and Software, Forthcoming
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Applications 
Software Mining

 Software fault prediction

 Validation by domain expert
 ir. Cédric Van Elsuwé (Altran CIS)

 Model is logical and useable

 Difficult pre-processing task of 

logging all necessary information 

 Intelligent tools
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Conclusion

 Key Success Factors:
 Importance comprehensibility and justifiability

 Regulated domains

 Insight needed

 New domains

 Suitability non-linear techniques (ANN, SVM, …)?
 Not interested in logics

 As part of rule-based learner (e.g. ALBA)

 Classification model as decision support system
 As a basis for decision making: incorporate information that is 

hard to quantify, private, etc.

 Opportunities for data mining


