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Organisation

• TU Delft
– Knowledge Based Systems Group

• University of Pittsburgh
– Decision Systems Laboratory
– GeNIe and SMILE
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GeNIe and SMILE

Graphical Network Interface
GeNIe Structural Modeling Inference 

and Learning Engine
SMILE

User-interface C++ Library
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Probabilistic Reasoning

• Bayesian Networks
– Nodes
– Causal Relations
– Inference

• Influence Diagrams
– Temporal Relations
– Values
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Bayes Theorem

P(A|B) =
P(A and B)

P(B)

P(A|B) = P(B|A) *
P(B)
P(A)

Of:
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Bayesian Network
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Influence Diagram
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SmileX

• Requirements
• Rewriting or Wrapping?
• Client-Server Schemes
• ActiveX
• Applications
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SmileX - Requirements

• Making AI Algorithms of SMILE 
accessible for non-C++ programmers

• Enable web-developers to use AI in their 
Web-applications

• Creating an Easy-access version of 
SMILE
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SmileX - Rewriting or Wrapping?

• Rewriting
– Java
– Component Object Model (COM)

• Wrapping
– Java Native Interface (JNI)
– ActiveX
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Rewriting

Java COM

Java Program

SMILE for Java

Program 
using COM

SMILE
for COM
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Wrapping
Java Native Interface ActiveX

Java Program

JNI Wrapper

Program 
using COM

ActiveX 
wrapper

SMILE

SMILE
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SmileX - Client/Server Schemes

• Classic Approach
Algorithms Run on Server

• ActiveX/JNI model
Algorithms Run on Client
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Classic Approach
Webserver Client

Request Form

Send Completed Form

Send Form

Send Result

Complete Form

View Result

Calculate Result
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JNI/ActiveX Approach
Webserver Client

Request Form

+ Module

Send Form

Complete Form

View Result

Calculate Result



TUDelft

SmileX - ActiveX

• ActiveX as an Extension to COM
• Advantages

– Programming Environments
– Scripting

• Disadvantage
– Platform Dependent, tied to Microsoft 

Products
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SmileX - Applications

• Hazardous Materials (Web)

• Lawfirm (Visual Basic)

• Credit Evaluation (Web + Excel)
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Creditworthiness

• Problem description
• Approaches
• The Six C’s
• Bayesian Model
• Acquiring the Numbers
• Applications



TUDelft

Credit - Problem Description

• Environment
• Objective : Making Profit
• Decision : Grant or Deny Loan
• Decision-makers
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Decision Makers

Loan Officer
- Conducting Interview
- Collecting Application Information

Risk Analyst
- Analysing Risk Factors

Loan Committee
- Collecting Recommendations
- Making the Final Decision

Application
Information

Recommendation

Recommendation



TUDelft

Credit - Approaches

• Human Judgement

• Neural Network

• Bayesian Network
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Human Judgement

• Advantages
– Personal Interaction
– ‘Open’ for Special Cases

• Disadvantages
– Complexity
– Inconsistency
– Inconvenience
– Expensive
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Neural Network

Black Box Granted/Denied

Wages
Occupation

Loan Amount

Age



TUDelft

Neural Networks

• Advantages
– Consistent
– Easy to Learn
– No Model/Expert Knowledge Needed

• Disadvantages
– Only Testcases Where Credit was Granted
– Black Box
– Special Cases
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Bayesian Network

• Advantages
– Consistent
– Insight in Decision Process
– Not Dependent on Learning
– DSL has Great Expertise

• Disadvantages
– Number of Definition Values
– Requires Model/Expert Knowledge
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Credit - The Six C’s
Defaulting Assets

Credit History

Conditions

Character

Capacity

Capital

Collateral
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Credit - Bayesian Model
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Submodel Capacity
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Submodel Conditions
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Submodel Character
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Submodel Honesty



TUDelft

Submodel Loan Specifics
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Submodel Assets
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Submodel Capital
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Credit - Acquiring the Numbers

• General Sources
– Literature 
– WWW

• Expert Knowledge
– Assessment of Uncertainties

• Prototype
– Learned from Test Data
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Credit - Applications

• WWW interface for Client

• Excel Interface for Bank
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Demonstration
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Control Panel
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Overview
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Testcases
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Sensitivity - Creditscore
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Sensitivity - Ensured
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Excel - Application Form



TUDelft

WWW - Application Form
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WWW - Granted
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WWW - Denied
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Conclusions

• SmileX

• Creditworthiness Model

• Future Plans

• Broad Perspective
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Questions?
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...

Eerst even op het cijfer wachten

Dan gaan we daarna echt feesten!


