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Organisation

 TU Delft
— Knowledge Based Systems Group

« University of Pittsburgh
— Decision Systems Laboratory
— GeNle and SMILE
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GeNle and 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 and B)
P(B)

P(A|B) =

Of:

P(A)
P(B)

P(A|B) = P(BIA) *
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Bayesian Network
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Influence Diagram
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SmileX

 Requirements

* Rewriting or Wrapping?
e Client-Server Schemes
o ActiveX

* Applications
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SmileX - Requirements

 Making Al Algorithms of SMILE
accessible for non-C++ programmers

e Enable web-developers to use Al in their
Web-applications

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

e Rewriting
— Java
— Component Object Model (COM)

 Wrapping

— Java Native Interface (JNI)
— ActiveX
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Rewriting

Java COM
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Wrapping

Java Native Interface ActiveX
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SmileX - Client/Server Schemes

e Classic Approach
Algorithms Run on Server

o ActiveX/INI model
Algorithms Run on Client
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Classic Approach

Webserver Client

Request Form

Send Form

Send Completed Form
<

Send Result
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JNI/ActiveX Approach

Webserver Client

< Request Form

Send Form

+ Module
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SmileX - ActiveX

e ActiveX as an Extension to COM

e Advantages
— Programming Environments
— Scripting

e Disadvantage

— Platform Dependent, tied to Microsoft
Products
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SmileX - Applications

 Hazardous Materials (Web)
o Lawfirm (Visual Basic)

o Credit Evaluation (Web + Excel)
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Creditworthiness

* Problem description
 Approaches

e The Six C’s

e Bayesian Model

o Acquiring the Numbers
* Applications
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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 Recommendation
Application Loan Committee
Information - Collecting Recommendations
- Making the Final Decision
A 4
Risk Analyst Recommendation

- Analysing Risk Factors
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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
— EXxpensive
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Neural Network

Wages
Occupation
Loan Amount

° Black Box Granted/Denied

Age
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Neural Networks

e Advantages
— Consistent
— Easy to Learn
— No Model/Expert Knowledge Needed

e Disadvantages
— Only Testcases Where Credit was Granted
— Black Box
— Special Cases
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Bayesian Network

e Advantages
— Consistent
— Insight in Decision Process
— Not Dependent on Learning
— DSL has Great Expertise

e Disadvantages
— Number of Definition Values
— Requires Model/Expert Knowledge
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Credit - The Six C’s

Defaulting Assets
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Credit - Bayesian Model

( Gzzets ]
( Conditionz

/ Collateral
Lapacity ] ( Capital ]

Loans pecifics

( Character i

Profitable
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Submodel Capacity

To: Other Maonthly Payment Commitments

Yearg at curent job ¥ Objective
Dependents
Car Payments
Qzcupation Fent or Mortgage

Qther Income

From: * kanthly Payment Commitments
MonthlylLoanPayment

From: & Income R egularity
Conditions

@ |nzomedmolnt

Income Prozpects

[ncome Debt To Fatio

Capacity v To: Defaulting
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Submodel Conditions

To:

Gﬁnnmic Fluctuations ¥ Interest Hate

To:
Conditions L3 Capacity
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Submodel Character

From: & Responzible
Credit Score

[ Honest ] Laan Officer Intuition

Years &t Current R esidence

Chentfiendliness

From: * Objective m

“ears at current Job

To:

Elharaear * Defaulting
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Submodel Honesty

From:

Credit Score § Bounced Checksz >
( Leqgal Suits >

To:
Character

Honesty w
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Submodel Loan Specifics

From: #  |ntereszt Bate

Economic Fluctuations

To:
¥ Ensured Loan

Laan Amaunt

= To: MonthlyPaymentCommitments

M anthly Payment
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Submodel Assets

cher Sermiliguid .-“-“-.SSED

Total Semiliquid Aszsets

To:
w Other Capital
Collateral

Tatal Azzets
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Submodel Capital

Qmpeting HepnsessD

Other Capital

From:
Collateral
Total Assets

To:
* Ensured Loan

Capital

Ao

TUDelft




Credit - Acquiring the Numbers

e General Sources

— Literature
— WWW

« Expert Knowledge
— Assessment of Uncertainties

e Prototype
— Learned from Test Data
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Credit - Applications

« WWW Iinterface for Client

e Excel Interface for Bank
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Demonstration

16 bit M5-DOS Subsystem =]

Command Prompt - bla

Q The NTWDM CPU haz encountered an illegal instruction.
C5:04fb [P:0100 OF:f0 Of cF <8 01

lgnore |
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Control Panel

I Microsoft Excel - credit
”@ Fil= Edit “iew Insert Format Tools Data wWindow Help =17 x|
; o
DEE SRY | sB2RT v A® = A435|I9R 2
Arial s - BIUIEEE=EE$%, W% _-d-A-
125 | =
1 Al B [ C] D | E [ F [ 6 [ H [T
2 Control Panel
Clear
3
5 Hetwork
B File c:trgdrttredrt.dsl Load
7 Metwark D Credit
a Metvweork Mame Evaluating credit rizk in consumer credit
10 Test Cases
11 Total 28 Bun
12 Unmatched 5
13 Percentage g2 %
15 Sensitivity Analysis Perform &halysis |
16 Testcase column A2, |
18 Application Form
19 Monithly payment 922 |3 Calculate |
20 Result Granted
1
4| 4] » | M]" Control Panel § Overview f Testcases 4 Sensitivicy £ &F | 4|
Ready | | [ ] |
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Overview

X Microzoft Excel - credit

”ﬁ File Edit Wiew Insert Format Tools Data Window Help

== x|

NEE SRy BB 9. o

A% = At EH @

o

Ready | | | |

Arial -z splzu=E==88%, 84 _-»-A-
Al j = | Submodel
A B | ¢ [ D [ E [ F [ & [ H J=
1 |Submodel ..ﬂiad'mmme NMNodoid NMoasure Qrigin Low Bazo High —
2 |Main Model  Defaulting defaulting ¥ state N Smiiex Yes haybe Mo
3 Enzured Loan ensured hES Calcnfated 0 85.3333333 100
4 Profitakle profitakle Y state N Smitex Mo Yes Yes
o Credt Score  |creditscore | Points TR 300 (=2ald) bite )
5 Collateral collateral A CHstamer 5000
7
B |Loan Specific Interest Rate  interest hE™ Bank & g 12
) Loan Amount | amourit hE: Custormer SR 15000 100000
10 Loan Duration | dursation N #months Customer 12 45 &
11 Manithly Payme monthlypaymer Smonth Calculated S66.19
12
13 | Capacity Years at curre yearsatjoh h Years Customer -2 7] 20
14 Ocoupation occupation Y state Y Customer Grrame ] Growed Fromes
15 Income Regulal iru:u:umeregular’r! state N Smitex “Yervldnstahle Mormal “eryStahle
15 Loe ane Y years Custorer | 018 S0-35 &=
17 Incame Prospe inc:n:nmeprn:nspeE state N Smiiex Loy Medium Higk
18 Wages WagES N frmonth Customer | 700 2000 SEAE
19 Cther Income | otherincome | $month Customer | 100 560
20 IncomeAmourt incomesmourt S manth Calcoiated 4100
21 Dependents | dependents | &0month Custormer |0 150 2000
22 Car Payments carpayments | &month Custormer |0 300 1200 -
|4 4| » [ Control Panel ' Owerview ¢ Testcases / Sensitivicy 4 App |4 | LIJ_‘
=
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Testcases

2 Microsoft Excel - credit

”ﬁ File Edit Miew Insert Formak Tools Data Window

Help

PEEd SRY | $2BS o-~ (4@ = 442 BIRH o -2
| arial s B rUE=E=EEH$%, 9% EE DA
a1 7 =

A E | C | D E | F| 6 | H | 1 | J | K | I7
1 .Tesﬁ Y Test2 " Tost3 Tostd Tosth  Tosth Tost? Tosth Tostd TastTd  Toest |
2 |SmifeX Decision | Denied Granted Denied Granted  |Granted Granted  Granted  Granted  Granted  |Granted Denie
3 |Actual Decision Denied Granted Denied Granted  |Denied |Granted  Granted  Granted  Granted  |Granted | Grar
4 |NodaiD
5 |defaulting Mo Mo Mo Mo Mo Mo Mo Mo Mo Mo Mo
B |ensured 24 100 17 7 92 100 75 100 100 62 45
7 |profitakle Mo Yes Mo Yes Yes Yes Yes Yes Yes Yes Mo
8 |crediscore G50 750 4390 7o0 G670 800 430 500 800 590
9 |callateral 2000 120000 1460 11900 5800 20100 141300 59250 916000 -62100 2300
10
11 |interest g 10 7 g 8.2 6.7 9 8.5 9 71
12 |amourt 10000 100000 12000 20000 15000 19000 17000 25000 S0000 16000
13 |duration 45 &10] 36 36 24 24 45 36 36 24
14 | morthlypayment 24413 34600 37053 B26.73 E79.75 84510 42305 78919 158993 M7T09 563,
15
16 |yearsatioh 1 10 1.5 3 7 G 15 9 16 5
17 |occupstion Group Groups Groupl Groups Group? Groupd Groups Group2 Groups Groups  Grou
18 |incomeregularity Unstakble  Stable  Mormal Stable Stable  Stable Stable Unstakle  Stable Stahble Mar
19 |age 25 35 25 30 36 33 45 40 52 29
20 lincomeprospects Loy High Loy heclium Medium hMedium heclium heclium High Medium Loy
21 |wanes 3500 8000 1900 200 2000 4000 2200 1900 9000 1950
22 |atherincome 0 2000 0 100 0 0 0 200 250 0
23 |incomeamourt 3500 10000 1900 2200 2000 4000 2200 2100 9250 1950 840 "
I:r{ |I> |H[':'-., I:Cnntru:ul Panel £ Overview \}.,Tesl:cases:-:,'r Sensitivity £ Application Fu:ur‘ml 4| Ll

Ready
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Sensitivity - Creditscore

ensured ]

defaulting ]
character )
creditscore ]
profitable 1

capacity ]

arrests
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Sensitivity - Ensured

defaulting
ensured
profitable
creditzcore
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Excel - Application Form

X Microzoft Excel - credit
”ﬁ File Edit Wiew Insert Format Tools Data ‘Window Help ;Iilﬂ
“D G|§@.J|J’E‘Eﬂ@'|ﬂvﬁv%%’ﬂzﬁs*’*l‘&”ﬂgm.ﬂhm%v@
“.ﬁ.rlal * 5 §§|$ e +|:|3+m|
Al | =|
A B | C | 0 | E |F] G | H [N

1 =

2 Application for Credit

3

4 To be filled in by the customer To be filed in by the bank

]

5

7 About the loan Annual percertage ratq 8%

g Loan amaurt 25000 | § Credit Score 200 |Paoirt=

ol Loan durstion 30 |monthz State of Economy Stable -

10 Clientfriendliness Marmal -

11 | |About your job and income Imtuiiticon Mormal -

12 | |ecupstion | Groun3 ;l Responsikle Marmal -

13| |vvages 4900 | FAnorth

14 | [¥ears at current jok 2|years

15| [Sther income 300 |$month

16

17 | [About you

18 | |&ge 26 |years

19| |ears st current residence S |years

20 | [Mumker of legsl suits you fought 0l#

21 | |Mumber of times you have been arrested 0l

22| |Howe often fo you write bounced checks? | Mewer LI

14 | Ll |> | HH Overviem ,{' Teskcases ,{r Sensikiviky )\Applicatiun Form / ErrurLcl 4 |

Ready || | | |

{‘§ W
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WWW - Application Form

a Loan Application Form - Microsoft Internet Explorer

J File Edt “iew Go Favortesx Help |

j«-,#.@ﬁ‘@@a@@

Hach e Stop Refresh Home Search  Favortes  History  Channel

| Address [@] Chereditcredit himl ||| Links

Y

Loan Application Form

To be filled in by the customer

Abhout the loan
Loan Armount 8000 §

Loan Duratian |24 months

About your job and income

Ceccupation IGrDupS vI

Wages 3000 Bimonth
‘fears at current job |4 years
Other Income 1000 Bimonth
About you

Age g VCELE

s [EL

Years at current residence 10 YEArs

i &1 | B My Computer
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WWW - Granted

a Loan Application Form - Microsoft Internet Explorer

J File Edt “iew Go Favortes Help |

j«-,»,@ﬁ‘ﬁﬁﬁ@

Each Earard Stop Fefresh Home Search  Favortes  History  Channel

| Address [@] Chereditcredit himl ||| Links

' [

Results i

Results based on the information given above

Calculated results

Your monthly payment [365 $/manth
Decisian IGranted
Suggestions: |N|:| suggestions. loan granted

@l l_l_l_@ by Computer

S
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WWW - Denied

a Loan Application Form - Microsoft Internet Explorer

J File Edt “iew Go Favortes Help |

j«-,»,@ﬁ‘ﬁﬁﬁ@

Each Earard Stop Fefresh Home Search  Favortes  History  Channel

| Address [@] Chereditcredit himl ||| Links
' [

Fesults

Results based on the information given above

Calculated results

Your monthly payment |3654 Ermonth
Decisian IDenied
Suggestions: |Raise collateral to 37000 &

|N|:| use improving income/expenses ratio

|Specify more assets

@l l_l_l_@ by Computer

S
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Conclusions

SmileX

Creditworthiness Model

Future Plans

 Broad Perspective
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Questions?

FWhat would you like to do? )
Type your guestion here, and then
click Search.
@ Search
@ Tips @ Options @ Close

L
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Eerst even op het cijfer wachten

Dan gaan we daarna echt feesten!
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