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viewing from case 0 to case 1000

Case no. |Cd Result |DiffClaimsDateandDamage | DiffDamageAndStart | Time of event? |BeRecent increase oex] Claim type Sex

856 ...[0.97 lone day 569.0 night L Jtrue ...|car male ‘Copenhagen -

745 ...|0.95 |one week 1886.0 day ... [true ... car male ‘Copenhagen |

193 ...|0.94  |one week 569.0 day ... [true ... |car male (ST

349 ...[0.93  lone day 1586.0 day L. Jtrue ... |car male ‘Copenhagen

534 ...[0.93  |one week 569.0 day L. Jerue ... lhome male ‘Copenhagen

67 ...[0.92  |one day 273.0 night ... Jtrue .. car MiA ‘Copenhagen

71 ...[0.92 |one week 569.0 day L. Jtrue ... |car male ‘Copenhagen

106 ...[0.92  |one month 1586.0 day L. Jtrue .. car male A

218 ...[0.92  |one week 569.0 day ... Jtrue .. car male ‘Copenhagen

323 ...[0.8%  |one day 1586.0 day L. Jtrue ... |car Female ‘Copenhagen

717 ...[0.89  |one week 1586.0 day L. Jtrue ... |home male ‘Copenhagen

72 ...|0.88 one week. 273.0 inight ... Erue ... car Female ‘Aalborg

366 ...[0.88 |one month 569.0 day ... Jtrue ... |car Female ‘Copenhagen

10 ...[0.87 |one month 569.0 day L. Jtrue ... |car male Aalborg

261 ...|0.87 |one day NiA inight ... [true ... car male ‘Aalborg

343 ...[0.87 |one day 569.0 day L. Jtrue ...|home male ‘Copenhagen

130 ...[0.85 |one week 569.0 day L Jtrue ... |home male ‘Copenhagen

637 ...[0.85 |one month 569.0 NfA L. Jtrue .. car male Aalborg

17 ...[0.82 |one week 273.0 day ... Jtrue ... |car male ‘Copenhagen

931 ...[0.78  |one day 273.0 day L. Jtrue ... |car male ‘Copenhagen

355 ...[0.75  |one day 569.0 day L. Jtrue .. car male Aalborg

591 ...[0.74 |one day 273.0 day ... true L. |NfA male ‘Copenhagen

915 ...[0.74 |one week 273.0 day T ... |car male NiA

731 ...[0.71  |one day 569.0 night ... [False .. car male ‘Copenhagen

430 ...|0.62 |one month 20.0 day ... |true ...car male ‘Copenhagen

% ...[0.6 one month S69.0 night ... [False ... lcar male ‘Copenhagen

1540 ...[0.55  lone day 569.0 night L NiA ... |car male ‘Copenhagen 18
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{8k A Java BEflY—Ra—F
/*
* ZOEEL Java TOY S LI, BEGTHUGIN FERBETILOMEZHHALET,
BX. BEDRBFERIZODLWVTAREDHERAXHET HZ LTI,
* ERDEBDETIVICATSIN, FEDEREEENTHE I, BEOBAICKRRTINET,

*

*TFI) =2 avEI0AR Y RTaAVRALEINET:
* javac -cp hapi71.jar;. Fraudintegration.java
* Z Z T hapi7l.jar I& HUGIN Java API (version 7.1) T,

* ZOT7TVr—aviE, 20T RTEITESNET (HUGIN java APl [ZEEEDIT STz
*dil/so Z7A4ILH, BEDT« LY FIICEZTHMAONET):

* java -cp hapi71.jar;. FraudIntegration fraud.net — Z T

*fraud.net [EFREETILAEZRE SN HUGIN Ry FT—9TT,

* ZETOHAIETRD & 527 Y £9: P(Result=unusual | evidence) = 76,05%

* ZE{EE: Anders L Madsen @ HUGIN EXPERT A/S

* For any questions or comments, please contact the author at: alm@hugin.com
*/ import COM.hugin.HAPI.*; import java.text.DecimalFormat;

class FraudIntegration { // the
model Domain dom = null;

// the nodes / variables in the modellLabelledDCNode Result, Sex, ClaimType;// ...
// NumberedDCNode ...; // none in model

IntervalDCNode DiffDamageAndStart;// ...

BooleanDCNode Policylncrease;// ...

// ContinuousChanceNode ...; // none in model

public FraudIntegration (String name)

{

try {// load model from file. Done once.dom = new Domain (name, new DefaultClassParseListener ());

// Get handles for the nodes of the model. One list of// nodes for each node type. Done once.

10
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// ContinuousChanceNodes ... none in the example

// LabelledDCNodes Result = (LabelledDCNode)dom.getNodeByName("Result"); Sex =

(LabelledDCNode)dom.getNodeByName("sex"); // Notice that node name is unique, not
node label ClaimType = (LabelledDCNode)dom.getNodeByName("type"); // ...

// NumberedDCNodes// ...

// BooleanDCNodesPolicylncrease = (BooleanDCNode)dom.getNodeByName("increase");// ...

// IntervalDCNodesDiffDamageAndStart =
(IntervalDCNode)dom.getNodeByName("DiffDamageAndStart");// ...

} catch (Exception e) {e.printStackTrace ();System.err.printin (e.getMessage ());
}

// Main procedure. This is where the actual calculations are performed.
protected void doCalculations () {DecimalFormat d = new DecimalFormat ();d.setMaximumFractionDigits (2);

try{// compile the model for inference / analysis. Done once.dom.compile ();

// link nodes (indicators) of model to data sources, use// node name as unique identifier. In the example
data is// hard coded into the source code. The link between the// data source and HUGIN is made once.

// in principle we should now have a loop over all cases,// but we only consider a single case// 1) insert
information from caseinsertEvidence ();

// 2) propagate evidencedom.propagate(Domain.H_EQUILIBRIUM_SUM,
Domain.H_EVIDENCE_MODE_NORMAL);

// 3) show belief of Result for the case

System.out.printin ("P(Result="+Result.getStateLabel(1) +" | evidence) =" + d.format(Result.getBelief (1)
*100) +"%");

11



HUGIN Fraud Detection Management — Technical White Paper % HUGINEXPERT

The leading decision support tool

// 4) remove observations to prepare for next casedom.initialize ();

// do steps 1-4 for all cases or each time the probability// of fraud is to be updated (evidence can be
entered// incrementally. A propagation is required prior to// accessing the posterior belief of Result
} catch (Exception e) {e.printStackTrace ();System.err.printin (e.getMessage ());

}

// Itis very important that the data values entered matches the// state labels/values. Otherwise they are ignored.
State labels// are case sensitive. Some values may need to be computed if not// presented in the data source
(e.g., age)////protected void insertEvidence () {
try{ // case: auto claim of male with recent increase in policy
and claim made 186 days after policy starts

enterObservation (ClaimType, "car");enterObservation (Policylncrease, "true");enterObservation
(DiffDamageAndStart, 186);enterObservation (Sex, "male");

//... more data
} catch (Exception e) {e.printStackTrace ();System.err.printin (e.getMessage ());

}

// There is one enterObservation method for each

node typeprotected void enterObservation

(ContinuousChanceNode n, double value)

{try{n.enterValue (value);
} catch (Exception e) {e.printStackTrace ();System.err.println (e.getMessage ());
}

// Notice that select state is case sensitive. getStatelndex
returns -1 for unmathed values.protected void
enterObservation (LabelledDCNode n, String label)
{try{n.selectState (n.getStatelndex (label));

12
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} catch (Exception e) {e.printStackTrace ();System.err.printIn (e.getMessage ());

}
}
protected void enterObservation
(BooleanDCNode n, String label)
{try{n.selectState
(n.getStatelndex (label));
} catch (Exception e) {e.printStackTrace ();System.err.println (e.getMessage ());
}
}
protected void enterObservation
(NumberedDCNode n, double
value) {try{n.selectState
(n.getStatelndex (value));
} catch (Exception e) {e.printStackTrace ();System.err.printin (e.getMessage ());
}
}
protected void enterObservation
(IntervalDCNode n, double value)
{try{n.selectState
(n.getStatelndex (value));
} catch (Exception e) {e.printStackTrace ();System.err.println (e.getMessage ());
}
}

static public void main (String args[])

{

if (args.length != 1) {System.out.printIn ("usage: <net>");System.exit (-1);
}FraudIntegration fi = new FraudIntegration (args[0]);fi.doCalculations ();

H
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