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ABSTRACT

Today, the artificial neural network has been applied and used in many industries. Neural
network model can learn to calculate output by itself. This article will focus on Back-Propagation
Technique, the most popular technique, in applying to Insurance Industry.

This project will show the development of Neural Network Application that can classify

a group of client, and report for the result.
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Option Explicit

Dim InputNode As Integer

Dim HiddenNode As Integer
Dim OutputNode As Integer
Dim TargetNode As Integer
Dim TotalRecotdTrain As Integer
Dim TotalRecordTest As Integer
Dim StartRecordTrain As Integer
Dim StartRecordTest As Integer
Dim MaxLoop As Integer

Dim CountLoop As Integer

Dim ErrorAccept As Single

Dim NetError As Single

Dim TrainSSE As Single

Dim TestSSE As Single

Dim LearningRate As Single
Dim Brake As Boolean

Dim aryTablelnput()

Dim aryTableTarget()

Dim aryConvInput()

Dim aryConvTarget()

Dim aryInput()

Dim aryHidden()

Dim aryOutput()

28



Dim aryTarget()

Dim aryHiddenWeight()
Dim aryOutputWeight()
Dim aryDeltaHidden()
Dim aryDeltaOutput()

Dim Fmt As String

Sub RandomWeight()

Dim i As Integer

Randomize

For i =1 To (InputNode * HiddenNode)
aryHiddenWeight(i) = (2 * Rnd) - 1

Next i

Fori=1 To (HiddenNode * OutputNode)
aryOutputWeight(i) = (2 * Rnd) - 1

Next i

End Sub

Function Sigmoid(NetInput) As Single
Sigmoid = 1/ (1 + Exp(-NetInput))

End Function

Sub Net(ByRef aryIn, ByRef aryWeight, ByRef aryOut)

Dim i, j As Integer
Dim Nodeln, NodeOut As Integer

Nodeln = UBound(aryIn)
NodeOut = UBound(aryOut)
For j=1 To NodeOut
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aryOut(j) =0
Fori=1 To Nodeln
aryOut(j) = aryOut(j) + (aryIn(i) * aryWeight(((i - 1) * NodeOut) + j))
Next i
aryOut(j) = Sigmoid(aryOut(j))
Next j
End Sub

Sub DeltaOutput(ByRef aryTarget, ByRef aryOutput)
Dim i As Integer
Dim NodeTarget, NodeOutput As Integer
ReDim aryDeltaOutput(UBound(aryQutput))

NodeTarget = UBound(aryTarget)
NodeOutput = UBound(aryOutput)
For i = 1 To NodeOutput
aryDeltaOutput(i) = 0
aryDeltaOutput(i) = (aryTarget(i) - aryOutput(i)) * (aryOutput(i) * (1 - aryOutput(i)))
Next i

End Sub

Sub DeltaHidden(ByRef aryIn, ByRef aryDelta, ByRef aryWeight)
Dim |, j As Integer
Dim Nodeln, NodeOut As Integer
ReDim aryDeltaHidden(UBound(aryIn))

Nodeln = UBound(aryIn)
NodeOut = UBound(aryDelta)

Fori=1 To Nodeln
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aryDeltaHidden(i) = 0
For j = 1 To NodeOut
aryDeltaHidden(i) = aryDeltaHidden(i) + (aryDelta(j) * aryWeight(((i - 1) * NodeOut) +
b)),
Next j
aryDeltaHidden(i) = aryDeltaHidden(i) * ((1 - aryIn(i)) * aryIn(i))
Next i

End Sub

Function DeltaWeight(Delta, InputVector) As Single
DeltaWeight = LearningRate * Delta * InputVector

End Function

Sub UpdateWeight(ByRef aryDelta, ByRef aryInput, ByRef aryWeight)
Dim i, j As Integer
Dim Nodeln, NodeOut As Integer
Dim C As Integer

Nodeln = UBound(aryInput)
NodeOut = UBound(aryDelta)
Fori=1 To Nodeln
For j =1 To NodeOut
C=(@{-1)* NodeOut) +j
aryWeight(C) = aryWeight(C) + DeltaWeight(aryDelta(j), aryInput(i))
Next j
Next i

End Sub

Function SSE(Sum, Target, Output) As Single
SSE = Sum + ((Target - Output) » 2)



End Function

Function SquareError(Target, Output) As Single
SquareError = (Target - Output) ~ 2

End Function

Private Sub cmdBrake Click()
Brake = True
End Sub

Sub ScreenIn()
"Input Variable to Screen
LearningRate = txtLearningRate.Text
ErrorAccept = txtErrorAccept. Text
HiddenNode = txtHiddenNode.Text
MaxLoop = txtMaxLoop.Text
StartRecordTrain = txtStartRecord Train. Text
TotalRecordTrain = txtTotalRecordTrain.Text
StartRecordTest = txtStartRecordTest. Text
TotalRecordTest = txtTotalRecordTest. Text

End Sub

Sub ScreenOut()
'Output Variable to Screen
txtLearriingRate.Text = LearningRate
txtErrorAccept. Text = ErrorAccept
txtHiddenNode.Text = HiddenNode
txtMaxLoop.Text = MaxLoop
txtStartRecordTrain.Text = StartRecordTrain

txtTotalRecordTrain. Text = TotalRecordTrain
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txtStartRecordTest.Text = StartRecordTest
txtTotalRecordTest.Text = TotalRecordTest

End Sub

Sub DisplayLoopError()
txtLoop.Text = CountLoop
txtTrainSSE.Text = Format(TrainSSE, Fmt)
txtTestSSE. Text = Format(TestSSE, Fmt)
End Sub

Private Sub Form_Initialize()
datData.Recordset.MoveLast
txtTotalRecord = datData.Recordset.RecordCount

End Sub

Private Sub Form_Load()
'Initial Fix Variable
InputNode = 4
OutputNode = 1
Brake = False
Fmt = "0.00000000"
datDataTest.DatabaseName = App.Path & "\Neural.mdb"
datData.DatabaseName = App.Path & "\Neural.mdb"

datData.RecordSource = "QryNeural"

'Initial Vary Variable
LearningRate = 1
ErrorAccept = 0.05
HiddenNode = 4
MaxLoop = 100
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StartRecordTrain =0
TotalRecordTrain = 32
StartRecordTest =0

TotalRecordTest = 32

Call ScreenOut

End Sub

Function ConvSex(Sex)
If Sex = "F" Then

ConvSex =0

Else
ConvSex =1
End If
End Function
Function ConvAge(Age)

ConvAge = (Age - 18) /(75 - 18)

End Function

Function ConvCareer(Career)
Select Case Career
Case "39"
Career=0
Case "62"
Career=1
Case "63"
Career = 2
Case "82"

Career=3
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Case "84"
Career =4
Case "85"
Career =5
Case "95"
Career=6
Case "99"
Career =7
Case "C3"
Career =8
Case "E1"
Career =9
Case "E2"
Career =10
Case "G1"
Career=11
Case "M1"
Career =12
Case"P1"
Career=13
Case "S1"
Career = 14
Case "S3"
Career=15
Case "ZZ"
Career =16
End Select

ConvCareer = Career / 16

End Function
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Function ConvSumInsure(SumInsure)
If SumInsure > 4000000 Then SumInsure = 4000000
ConvSumInsure = (SumlInsure - 10000) / (4000000 - 10000)
'ConvSumInsure = (SumInsure - 10000) / (20000000 - 10000)

End Function

Function ConvPaid(Paid)
If Paid < 0 Then Paid =0
If Paid > 300000 Then Paid = 300000
ConvPaid = (Paid - 0) / (300000 - 0)
'ConvPaid = (Paid - (-20491)) / (912265 - (-20491))

End Function

Private Sub cmdExit Click()
End
End Sub

Private Sub cmdTrain_Click()

Dim i, j As Integer

Call Screenln

'Load Data from Table to Array
ReDim aryTableInput(TotalRecordTrain, InputNode)

ReDim aryTableTarget(TotalRecordTrain, OutputNode)

i=1
datData.Recordset. MoveFirst
datData.Recordset.Move StartRecordTrain

Do While (Not datData.Recordset. EOF) And (i <= TotalRecordTrain)
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aryTableInput(i, 1) = datData.Recordset.Sex
aryTableInput(i, 2) = datData.Recordset.Age
aryTablelnput(i, 3) = datData.Recordset.Career
aryTablelnput(i, 4) = datData.Recordset.SumInsure
aryTableTarget(i, 1) = datData.Recordset.Paid
i=i+1
datData.Recordset. MoveNext

Loop

TotalRecordTrain =1i- 1

Call ScreenOut

'‘Convert Data in Format 0-1
ReDim aryConvInput(TotalRecordTrain, InputNode)
ReDim aryConvTarget(TotalRecordTrain, OutputNode)

Fori= 1 To TotalRecordTrain
aryConvInput(i, 1) = Format(ConvSex(aryTablelnput(i, 1)), Fmt)
aryConvInput(i, 2) = Format(ConvAge(aryTablelnput(i, 2)), Fmt)
aryConvInput(i, 3) = Format(ConvCareer(ary TableInput(i, 3)), Fmt)
aryConvInput(i, 4) = Format(ConvSumInsure(aryTableInput(i, 4)), Fmt)
aryConvTarget(i, 1) = Format(ConvPaid(aryTableTarget(i, 1)), Fmt)

Next i

‘Train NeuralNet

ReDim aryInput(InputNode)

ReDim aryTarget(OutputNode)

ReDim aryHidden(HiddenNode)

ReDim aryOutput(OutputNode)

ReDim aryHiddenWeight(InputNode * HiddenNode)
ReDim aryOutputWeight(HiddenNode * OutputNode)
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Call RandomWeight
Brake = False
CountLoop =1
NetError =1
Do While (CountLoop <= MaxLoop) And (Not Brake) And (NetError > ErrorAccept)
NetError=0
Fori=1 To TotalRecordTrain
For j =1 To InputNode
aryInput(j) = aryConvInput(i, j)
Next j
For j = 1 To OutputNode
aryTarget(j) = aryConvTarget(i, j)
Next j

Call Net(aryInput, aryHiddenWeight, aryHidden)
Call Net(aryHidden, aryOutputWeight, aryOutput)
Call DeltaOutput(aryTarget, aryOutput)
Call DeltaHidden(aryHidden, aryDeltaOutput, aryOutputWeight)
Call UpdateWeight(aryDeltaOutput, aryHidden, aryOutputWeight)
Call UpdateWeight(aryDeltaHidden, aryInput, aryHiddenWeight)
For j =1 To (OutputNode)
aryOutput(j) = Format(aryOutput(j), Fmt)
NetError = SSE(NetError, aryTarget(j), aryOutput(j))
Next j
Next i
TrainSSE = NetError
Call DisplayLoopError
CountLoop = CountLoop + 1

DoEvents
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Loop
CountLoop = CountLoop - 1
End Sub

Private Sub ¢cmdTest_Click()

Dim i, j As Integer

Call Screenln

ReDim gbl_aryDisplayTest(1 To TotalRecordTest, 1 To 2)

'Load Data from Table to Array
ReDim aryTableInput(TotalRecordTest, InputNode)
ReDim aryTableTarget(TotalRecordTest, OutputNode)

i=1

datData.Recordset. MoveFirst

datData.Recordset.Move StartRecordTest

Do While (Not datData.Recordset. EOF) And (i <= TotalRecordTest)
aryTableInput(i, 1) = datData.Recordset.Sex
aryTableInput(i, 2) = datData.Recordset.Age
aryTableInput(i, 3) = datData.Recordset.Career
aryTablelnput(i, 4) = datData.Recordset.SumInsure
aryTableTarget(i, 1) = datData.Recordset.Paid
i=i+1
datData.Recordset.MoveNext

Loop

TotalRecordTest =1 - 1

Call ScreenOut
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'Convert Data in Format 0-1
ReDim aryConvInput(TotalRecordTest, InputNode)
ReDim aryConvTarget(TotalRecordTest, OutputNode)

Fori=1 To TotalRecordTest
aryConvInput(i, 1) = Format(ConvSex(aryTableInput(i, 1)), Fmt)
aryConvInput(i, 2) = Format(ConvAge(aryTableInput(i, 2)), Fmt)
aryConvInput(i, 3) = Format(ConvCareer(aryTableInput(i, 3)), Fmt)
aryConvInput(i, 4) = Format(ConvSumInsure(aryTableInput(i, 4)), Fmt)
aryConvTarget(i, 1) = Format(ConvPaid(aryTableTarget(i, 1)), Fmt)

Next i

'Test NeuralNet

ReDim aryInput(InputNode)
ReDim aryTarget(OutputNode)
ReDim aryHidden(HiddenNode)
ReDim aryOutput(OutputNode)

Brake = False
NetError =0
For i=1 To TotalRecordTest
For j =1 To InputNode
arylnput(j) = aryConvInput(i, j)
Next j
For j = 1 To OutputNode
aryTarget(j) = aryConvTarget(i, j)
Next j

Call Net(aryInput, aryHiddenWeight, aryHidden)
Call Net(aryHidden, aryOutputWeight, aryOutput)



For j = 1 To (OutputNode)

aryOutput(j) = Format(aryOutput(j), Fmt)

NetError = SSE(NetError, aryTarget(j), aryOutput(j))
Nextj

gbl_aryDisplayTest(i, 1) = aryTarget(1)
gbl_aryDisplayTest(i, 2) = aryOutput(1)

Next i
TestSSE = NetError
Call DisplayLoopError
End Sub

Private Sub cmdDisplayGraph_Click()
frmGraphTest.Show
End Sub

Private Sub cmdAuto_Click()
Call cmdTrain_Click
Call cmdTest_Click
Call cmdDisplayGraph_Click
End Sub
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