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A= 1=0,1,2,3...
-1
al X0 (Law and Kelton ,1982)
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m
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S-plus 2000 (Raftery
Madigan and Hoeting ,1997)
S-plus 2000

S-plus 2000
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BIC

Private Sub MAIN_BIC()
Dim Y(110), X(1 To 110,1 To 16) 1E(110) IMSE(500),AMSE 1STD_AMSE 1 TempError(50000), Sigma 1
Z2 , TempMSE 1 SumMSE 1SumSTD As Double
Dim  1NumX 1nLoop , KK As Integer
Dim index As Long
= 100
NumX =5
Sigma =20
nLoop =500
Call AssignX(X0O)
Call AssignTempError(TempError(), )
index =1
KK =0
SumMSE =0
For Ip% = 1 To nLoop
Fori%=1To

Call Normal(0, Sigma, E(i%), TempErrorO, index, KK, Z2)

Next 1%
Fori% =1To
Y(i%) = 1 + E(i%)
For j% = 1 To NumX
Y(i%) = Y(i%) + X(i%, j%0)
Next j%
Next %

Call BIC(Y(), X(), , NumX, TempMSE)
MSE(Ip%) = TempMSE
SumMSE = SumMSE + MSE(Ip%)
Next Ip%
AMSE =SumMSE / nLoop
SumSTD =0
For Ip% = 1 To nLoop

SumSTD =SumSTD + (MSE(Ip%) - AMSE) A 2
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Next Ip%

STD_AMSE = (SumSTD / (nLoop - 1)) ~0.5

textAMSE. Text = Format(AMSE, wHiHHHHH )
textSTD.AMSE.Text = Format(STD_AMSE, "#HtHHHH")

End Sub

okl *hy x pokkkykkkkkcky; sk bk Lk Lok e ke ook

Sub BIC (ByRef Y() As Double, ByRef X() As Double, ByVal As Integer, ByVal NumX As Integer,
ByRef MSE As Double)
Dim Xstatus(15) 1Xstatus1(15), NumVariable As Integer

Dim Yhat(110) 1Criterion 1Criterion! 1Likelihood 1SSE 1SumY 1MeanY As Double

"Initail Criterion for Null Model (No variable in Equation)

For i% =1To NumX
Xstatus(i%) =0
Next i%
SumY =0
Fori% = 1To
SumyY = Sumy + Y(i%)
Next i%
MeanY =SumyY /
Fori% =1To

Yhat(i%) = MeanY

Next i%
SSE =0
Fori% = 1To
SSE =SSE + ((Y(1%) - Yhat(i%)) A 2)
Next i%

Likelihood = (2 *22 /7 *SSE/ *Exp(D) A (- /2)
Criterion = ((2) *Log(Likelihood)) + Log(n)
NumVariable =0

MSE =SSE/ ( -1)

'Find Best Model from Minimum Criterion (-2BIC)
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For i% = 1 To NumX
Call FindBestModel(Y(), X(), , NumX, i%, Xstatus1(), Criterionl)
If Criterionl < Criterion Then
Criterion = Criterionl
For j% =1 To NumX
Xstatus(j%) = Xstatus1(j%)
Next j%
NumVariable =i%
End If
Next i%
If NumVariable >0 Then
Call FindSSE(Y(), X(), , NumX, NumVariable, XstatusO, SSE)
MSE =SSE /(- NumVariable - 1)
End If

End Sub

Sub FindBestModel (ByRef Y() As Double, ByRef X() As Double, ByVal ~As Integer, ByVal NumX As Integer, ByVal
NumVariable As Integer, ByRef Xstatus1() As Integer, ByRef Criterionl As Double)
Dim ModelX(1 To 7000, 1 To 15) 1TempXstatus(15) INumModel As Integer
Dim TempSSE , Likelihood 1Criterion As Double
NumModel = nCr(NumX, NumVariable)
Fora% = 1 To NumModel
For b% = 1To NumX
ModelX(a%, %) =0
Next b%
Next a%
If (NumVariable = 1) Then
Fora% = 1 To NumModel
For % =1To NumX
If (@% b%) Then
ModelX(a%, %) =1
End If
Next b%
Next a%

Elself (NumVariable = NumX) Then



End Sub
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Fora% = 1To NumX
ModelX(l,a%) =1
Next a%
Else
Call OperateX(NumX, NumVariable, NumModel, ModelXO)
End If
Fora% =1 To NumX
TempXstatus(a%) = ModelX(1, a%)
Next a%
Call FindSSE(Y(), XO, , NumX, NumVariable, TempXstatusO, TempSSE)
Likelihood = (2 ¥22 /7 *TempSSE /  *Exp(1)) A (- /2)
Criterion = ((-2) * Log(Likelihood)) + ((NumVariable + 1) * Log(n))
Criterion 1 = Criterion
For a% =1 To NumX
Xstatusl(a%) = TempXstatus(a%)
Next a%
If NumVariable < NumX Then
For a% =2 To NumModel
For b% = 1 To NumX
TempXstatus(b%) = ModelX(a%, %)
Next b%
Call FIndSSE(Y(), X(), , NumX, NumVariable, TempXstatusO, TempSSE)
Likelihood = (2 *22 /7 *TempSSE / *Exp(1)) ~ (- /2)
criterion = ((-2) * Log(Likelihood)) + ((NumVariable + 1) ¥ Log(n))
If Criterion < Criterion 1 Then
Criterionl = Criterion
For % =1To Numx
Xstatus1(b%) = TempXstatus(b%o)
Next %
End If
Next a%

End If
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Sub OperateX (ByVal NumX As Integer, ByVal NumVariable As Integer, ByVal NumModel As Integer, ByRef ModelXO
As Integer)
Dim iFileNum As Integer
Dim index As String
Dim PathFileName As string
iFileNum ~ FreeFile
PathFileName = Trim("c:\Thesis\X" + LTrim$(Str$(NumX)) +  + LTrim$(Str$(NumVariable)) + ".txt")
Open PathFileName For Input As ffiFileNum
Fori% = 1To NumModel
Forj% = 1 To NumVariable
Input fliFileNum, index
ModelX(i%, Val(Mid(index, 2))) = 1
Next|%
Next %
Close fiFileNum
End Sub

Sub FindSSE (ByRef Y() As Double, ByRef X() As Double, ByVal ~ As Integer, ByVal NumX As Integer, ByVal
NumVariable As Integer, ByRef XstatusO As Integer, ByRef SSE As Double)
Dim Xuse(1 To 110,1 To 16) XTX(L To 16, 1To 16), XTY(16), YP(110) Lbeta(16) As Double
Dim PointerVariable As Integer
Fori%=1To
Xuse(i%, 1) =1
Next i%
Fori%=1To
PointerVariable = 2
Forj% =2 To NumX + 1
If Xstatus(j% -1) = 1 Then
Xuse(i%, PointerVariable) = X(i%, |% - 1)
PointerVariable = PointerVariable + 1_
End If
Nextj%
Next %
Fori% = 1To NumVariable + 1
XTY(%) =0
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Forj%6=1To
XTY(i%) = XTY(i%) + (Xuse(j%, %) * Y(j%))
Next %
Next i%
Fori% = 1To NumVariable + 1
For % = 1To NumVariable + 1
XTX(i%, 1%) = 0
Forj% = 1To
XTX(i%, 1%) = XTX(1%, 1%) + (Xuse(j%, i%) * Xuse(j%, 1%))
Next j%
Next %
Next 1%
Call Inverse(NumVariable + 1, XTXO)
For i% = 1To NumVariable + 1
beta(i%) = 0
Forj% = 1 To NumVariable + 1
beta(i%) = beta(i%) + (XTX(i%, j%) * XTY(j%))
Nextj%
Next i%
Fori%=1To
YP(%) = 0
Forj% = 1 To NumVariable +
YP(i%) = YP(i%) + (beta(j%) * Xuse(i%, %))
Next %
Next 1%
SSE=0
Fori%=1To
SSE = SSE + ((Y(i%) - YP(%)) A2)
Next %
End Sub
Sub Inverse (ByVal dimension As Integer, ByRef InvMatrixQ As Double)
Dim Temp(L To 16,1 To 16) As Double
For i% = 1 To dimension
For j%= 1To dimension
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Temp(i%, %) = InvMatrix(i%, %)
Next %
Next %
For %= 1To dimension
Temp(1%, 1%) = (-1) / Temp(1%, 1%)
For % = 1To dimension
If (i% - 19 <> 0 Then
Temp(i%, 1%) = (-Temp(i%, 1%)) * Temp(i%, 1%)
End If
Next %
For % = 1 To dimension
Forj% = 1To dimension
If((i%- *0%-1%)) <> 0 Then
Temp(i%, [%) = Temp(i%, |%) - (Temp(i%, 1%) * Temp(1%, j%))
End If
Next %
Next 1%
For|% = 1To dimension
If (1% - 19 <> 0 Then
Temp(1%, {%) = (-Temp(1%, {%)) * Temp(1%, %)
End If
Next %
Next 1%
For i% = 1To dimension
Forj% = 1To dimension
InvMatrix(i%, %) = -Temp(i%, |%)
Next %
Next 1%
End Sub

AssignX (ByRef X() As Double)
Dim iFileNum 1KK As Integer
Dim RdNum As string
Dim RandomNumber(1500) -2 As Double
Dim index As Long



End Sub

iFileNum = FreeFile
Open "c:\thesis\indepX.txt" For Input As #iFileNum
For i% = 1To 1500
Line Input SiFileNum, RdNum
X(i%) = Val(RdNum)
Next %
Close #iFileNum

rmvnormO

indepX.txt

Sub AssignTempError(ByRef TempErrorO As Double, ByVal  As Integer)

End Sub

Dim iFileNum 1 e As Long

Dim RdNum As string

nUse = CLng(n)

iFileNum = FreeFile

Open "c:\thesis\e500_1.txt" For Input As tfiFileNum

Fori& = 1To 500 * nUse
Line Input tfiFileNum, RdNum
TempError(i&) = Val(RdNum)

Next i&

Close #iFileNum

8500 Lixt

Program Uniform;
Var DataFile : Text,
IX,IY,i : Longint;
Begin
assign( DataFile , ‘c:\thesis\all x.txt);
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rewrite(DataFile);

X := 357897;

Fori:= 1to 1500 do

begin
IY:= IX* 16807,
If1Y <0 then IY:= IY + 2147483647 ;
WriteIn(DataFile,|Y/2147483647) ;
X=1Y;

end;

close(DataFile) ;

End.

Sub Normal (ByVal Mean As Double, ByVal Sigma As Double, ByRef X As Double, ByRef RandomNumberQ As
Double, ByRef index As Long, ByRef KK As Integer, ByRef Z2 As Double)
Dim Z1,R1, R, Pl As Double
Pl = 3.1415926
If KK <> 1Then
RL = RandomNumber(index)
R2 = RandomNumber(index + 1)
Z1 = ((-2) * Log(R1)) A0.5* Cos(2 * P * R2)
22 = ((-2) * Log(R1)) " 0.5* Sin(2 * P * R2)
X =21 *Sigma + Mean
KK=1
index = index + 2
Else
X=Z2 *Sigma + Mean
KK=0
End If
End Sub

*% 41 * *kkk kkkkkkkkkkkkkk kkkkk kkkkkkk kkkkk kkkkk kkk khkkkkkkkkkrrhkkkkrhkkrkrik

Function nC r(ByVal As Integer, ByVal r As Integer) As Integer
Dim _r 1StopFact 1UseFact As Integer
Dim OnProduct As Long
r= -r
If(_r>r) Then



StopFact = 4

UseFact = r
Else

StopFact =r

UseFact= r
End If

OnProduct = 1
Do While ( > StopFact)
OnProduct = OnProduct *
=-1
Loop
nCr = OnProduct / Factorial(UseFact)

End Function

Function Factorial (ByVal As Integer) As Integer
Factorial = 1
If( > 1) Then
Factorial = Factorial® -1) *
End If

End Function
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BVS [

Private Sub MAIN_BVS()
Dim X(1 To 110, 1To 16), Y(110) 1E(110), Alpha 1CC LYtemp(110) Ixtemp(L To 110,1 To 16) ,
Y, MeanY,  X(16) 1MeanX(16) IMSE(NumLoop), AMSE 1STD_AMSE 1TempError(NumError) 1
Sigma 1Z2 1TempMSE 1 MSE 1SumSTD  As Double
Dim , NumX 1IP InLoop , KK As Integer
Dim index As Long
=25
NumX =5
Alpha = 0.01
Sigma = 10
IP=1
CC=5
nLoop = NumLoop
Call AssignX(X0)
Call AssignTempError(TempError(), )
index = 1
KK=10
MSE=0
For Ip% = 1 To nLoop
Fori% = 1To
Call Normal(0, Sigma, E(i%), TempErrorQ, index, KK, Z2)
Next i%
Fori% = 1To
Y(i%) = 1+ E(i%)
Forj% = 1 To NumX
Y(i%) = Y(i%) + X(i%, j%)
Next %
Next i%
SumY =0
Fori% = 1To
SumY = SumY + Y(i%)

Neti%



243

MeanY = Y/
Fori% = 1To
Ytemp(i%) = Y(i%) - MeanY
Next i%
Call BVS(Ytemp(), XtempO, , NumX, Alpha, IP, CC, TempMSE)
MSE(Ip%) = TempMSE
SUmMMSE = SumMSE + MSE(Ip%)
Next Ip%
AMSE = SumMSE / nLoop
SumSTD = 0
ForIp% = 1To Loop
SumSTD = SumSTD + (MSE(Ip%) - AMSE) A2
Next Ip%
STD_AMSE = (SumSTD / (nLoop -1)) A05
textAMSE. Text = Format(AMSE, "#t### ###")
textSTD_AMSE.Text = Format(STD_AMSE, 1 #it #itH")
End Sub

Sub BVS (ByRef Y() As Double, ByRef X() As Double, ByVal As Integer, ByVal NumX As Integer, ByVal Alpha As
Double, ByVal IPAs Integer, ByVal CC As Double, ByRef MSE As Double)
Dim Prior(16), XTX(L To 16, 1 To 16) 1B1(16) , Tau(16) 1HyVar(1 To 2,1 To 16) , Ppost(lter) 1
Diag( 1 To 16, 1To 16) 1XTY(16) 1 RX( 1 To 16,1 To 16) , DRD( 1 To 16, 1To 16) ,
Bvar (1 To 16, 1 To 16) 1 B3 (16) 1B2(16) 1 FBL(16) 1 FB2(16) ,TB2(16) 1
TDRD(1To 16,1 To 16) 1 TVar( 1To 16,1 To 16) 1 Post(16) 1 Rpost(16) 1
RandomNumber(NumRD) As Double
Dim Flag(16), Deltal(16) 1Delta2(16), Delta3(16), As Integer
Dim SSE 1Sigmal 1temp 1Due , |Alpha 1IAL 1Fact 1SSE1 , Lambda 1Aerr2 , IBeta , Sigma2 1TBeta
FS1 1FS2 1tmp 1Ratio , Pprob 1AMSE 122 As Double
Dim KKAs Integer
Dim index As Long
'SET PRIOR OF DELTA  UNIFORM PRIOR
Fori% = 1 To NumX
Prior(i%) = 1/2
Flag(i%) = 1
Next i%



'Sigmalbeta(i)] / Tau(i) = IP
Call Fbeta(n, NumX, X(), Y(), FagO, XTX(, 0)
Call MSQE(r), NumX, X(), Y(), B1(), SSE, Sigmal)
For i% = 1 To NumX
temp = Sigmal IXTX(i%, i%)
Tau(i%) = (temp A0.5)/ IP
Next i%
'CALCULATE VARIANCE OF HYPERPARAMETER BETA
Fori% = 1 To NumX
HyVar(11i%) = 1/ Tau(i%)
HyVar(2, i%) = 1/ (CC *Tau(i%))
Next i%
'CALCULATE VARIABLE WHICH CONSTANT IN ALL ITERATION
'SET Due=0 BECAUSE IT MAKE ESTIMATED PARAMETER NOT DIVERGE Due = 1.99
'CALCULATE ALPHA FOR INVERSE GAMMA (DEPEND ON Due)
|Alpha = ( + Due) /2
IAL = |Alpha
Fact = Factorial(IAl)
'SETTING PARAMETER FOR INITIAL ITERATION TO BEGINING
Deltal : DELTA VECTOR OF ZEROTH ITER
' Delta2 : DELTA VECTOR OF FIRST ITER
' Bl :BETAVECTOR OF ZEROTH ITER (LS ESTIMATE)
' B2 :BETAVECTOR OF FIRST ITER (GIBBS SAMPLING ESTIMATE)
' Sigmal : SIGMAA2 OF ZEROTH ITER (LS ESTIMATE)
' Sigma2 : SIGMAA2 OF FIRST ITER (GIBBS SAMPLING ESTIMATE)
' Lambda = VARIANCE OF SATURATE MEDEL BY LS METHOD
Fori% = 1 To NumX
Deltal(i%) = 1

Next i%
Call BMSQE(n, NumX, X(), Y(), Deltal0, B10, SSEL11Lambda)
Ppost(1) =
Fori% = 1 To NumX
Ppost(L) = Ppost(1) * Prior(i%)
Next i%
'SET DIAGONAL MATRIX OF BETA VARIANCE DEPEND ON DELTAL VECTOR BY EQUATION 14



For i% = 1 To NumX
Forj% = 1 To NumX
[fi% = % Then
Diag(i%, i%) = HyVar(2, i%)
Else
Diag(i%, j%) = 0
End If
Next j%
Next 1%
'CALCULATE VECTOR : Beta(LSj)* XTX(ii) = XTY()
Fori% = 1To NumX
XTY(i%) = 0
Forj% = 1To
XTY(i%) = XTY(i%) + (X% %) * Y(%))
Next j%
Next 1%
' BEGIN GIBBS
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'ORDER : ORDER OF ITERATION FOR GIBBS SAMPLING GENERATE PARAMETER BY EQUATION 12
index = 1
KK=10
Call CreateRD(RandomNumberO)
For Order% = 2 To lter
'CACULATE CORRELATION MATRIXAND ITS INVERSE
Call CorrX(n, NumX, X(), FlagO, RX())
Call Finvs(NumX, RX(), Flag0)
'CALCULATE PRODUCT OF Diag*RX*Diag MATRIX
Call DRXD(Diag(), RX(), NumX, Flag0, DRD())
'CALCULATE VARIANCE MATRIX OF BETA VECTOR BY EQUATION 13(a)
Fori% = 1To NumX
If Flag(i%) 1 Then
Forj% = 1To NumX
BVar(i%, j%) = 0
If Flag(j%) = 1 Then
BVar((% %) = (XTX([% /%) / SigmeD + DRDI(% %)
End If
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Next j%
End If
Next %
Call Finvs(NumX, BVar0, Flag0)
'CALCULATE B3 : MEAN OF BETA ESTIMATE VECTOR
Fori% = 1To NumX
B3(i%) = 0
If Flag(i%) = Then
Forj% = 1 To NumX
If Flag(j%) = 1 Then
B3(i%) = B3(i%) + (BVar(i%, j%) * XTY(j%))
End If
Next i%
B3(i%) = B3(i%) / Sigmal
End If
Next 1%
'GENERATE BETA VECTOR OF FIRST ITERATION BY EQUATION 13
Fori% = 1To NumX
B2(i%) = 0
If Flag(i%) = 1 Then
Call Normal(B3(i%), BVar(i%, 1%), B2(i%), RandomNumberO, index, KK, Z2)
If Delta1(i%) = 1 Then
FB2(i%) = Fnormal(B2(i%), B3(i%), BVar(i%, i%))
Else
FB1(i%) = Fnormal(B2(i%), B3(i%), BVar(i%, i%))
End If
End If
Next 1%
'CALCULATE ABSOLUTE ERROR OF ESTIMATION WITH BETA
Aerr2 = Aer2(Y(), X(), B2(), Deltal(), NumX, )
'CAL PARAMETER OF INVERSE GAMMA (IAlpha.IBeta)
[Beta = (Aerr2 + (Due * Lambda)) / 2
'GENERATE Sigma2 OF FIRST ITERATION BY EQUATION 14
Call IGOAIpha, 1Beta, Sigma2, RandomNumberQ, index)
'INITIAL SOME PARAMETER BEFORE FIND DELTAVECTOR
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For i% = 1 To NumX
Delta3(i%) = Delta1(i%)
TB2(i%) = B2(i%)

Next 1%

1L: ORDER OF Delta2(L) TOFIND NEW VALUE
For 1% = 1 To NumX
If Flag(I%) = 1 Then "**" *
Delta3(1%) = 1 - Delta1(1%)
If Delta3(1%) = 1 Then
Diag(1%, 1%) = HyVar(2, 1%)
Else
Diag(1%, 1%) = HyVar(111%)
End If
Call DRXD(Diag(), RX(), NumX, Flag0, TDRDO)
Fori% = 1 To NumX
If Flag(i%) = 1 Then
Forj% = 1 To NumX
TVar(i%, %) =0
If Flag(j%) = 1 Then
TVar(i%, j%) = ( XTX(i% %) / Sigmal) +
TDRD(i%, j%)

End If
Next j%
End If
Next 1%
Call Finvs(NumX, TVar(), FlagO)
TB2(1%) = 0

Forj% = 1To NumX
If Flag(j%) = 1 Then
TB2(1%) = TB2(1%) + (TVar(I%, %) *XTY([%))
End If
Next %
TB2(1%) = TB2(%) / Sigmal
'GENERATE BETA VECTOR OF SECOND ITERATION BY EQUATION 13



If Delta3(1%) = 1 Then

FB2(1%) = Fnormal(B2(1%), TB2(1%), TVar(I%, 1%))
Else

FB1(I1%) = Fnormal(B2(1%), TB2(1%), TVar(I%, 1%))
End If
'CALCULATE ABSOLUTE ERROR OF ESTIMATION WITH BETA
Aerr2 = Aer2(Y(), X(), TB2(), Delta3(), NumX, )
'CALCULATE PARAMETER OF INVERSE GAMMA (IAlpha.|Beta)
TBeta = (Aerr2 + (Due *Lambda)) / 2
'GENERATE Sigma2 OF SECOND ITERATION BY EQUATION 14
If Delta3(1%) = 1 Then

FS1 = Finvgam(Sigma2, |Alpha, IBeta, Fact)

FS2 = Finvgam(Sigma2, IAlpha, TBeta, Fact)

Else
FS2 = Finvgam(Sigma2, |Alpha, IBeta, Fact)
FS1 = Finvgam(Sigma2, |Alpha, TBeta, Fact)
End If
fp=1

If Order% = 2 Then
For i% = 1 To NumX
Ifi% <> 1% Then
If Delta3(i%) = 1 Then
tmp = tmp * FB2(i%)
Else
tmp = tmp * FBL(i%)
End If
End If
Next 1%
Else
For i% = 1 To NumX
Ifi% <> 1% Then
If Delta3(i%) = 1 Then
tmp = tmp * FB2(i%)
Else
tmp = tmp *FB1(i%)
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End If
End If
Next i%
End If
Ratio = (FS1 *tmp * (1 - Pnor(I%)) * FBL(I%)) + (FS2 *tmp ' Prior(1%) *
FES2(1%)

Ratio = FS2 *tmp * Prior(I%) * FB2(1%) / Ratio
Rpost(1%) = Ratio
If Ratio >= (1 - Prior(1%)) Then
Delta2(l%) = 1
Else
Delta2(1%) = 0
End If
*ASSIGN POSTERIOR PROB TO Delta2 VECTOR
Delta3(1%) = Delta2(1%)
If Delta2(I%) = 1 Then
Post(1%) = Ratio
Diag(1%, 1%) = HyVar(2, 1%)

Else
Post(1%) = 1 - Ratio
Diag (1%, 1%) = HyVar(l, 1%)
Flag(1%) = 0
End If
End If s

Next 1%
Ppost(Order%) = 1
Fori% = 1To NumX
Ppost(Order%) = Post(i%) * Ppost(Order%)
B1(i%) = B2(i%)
Deltal (i%) = Delta2(i%)
Next 1%
Pprob = Ppost(Order%)
Sigmal = Sigma2
*CALCULATE XTX MATRIX FOR NEXT LOOP
Call CaIXTX(X(), , NumX, FlagO, XTX0)
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For i% = 1 To NumX
XTY(i%) =0
If Flag(i%) = 1 Then
Forjoo=1To
XTY(i%) = XTY(i%) + (X(j%, i%) *Y(j%0))
Next j%
End If
Next i%
Call BMSQE(n, NumX, X(), Y(), Deltal(), B1(), SSE1, Lambda)
Next Order%
Call BMSQE(n, NumX, X(), Y(), Deltal(), B1Q, SSE1, AMSE)
MSE =AMSE

End Sub

Sub Fbeta (ByVal As Integer, ByVal NumX As Integer, ByRef X() As Double, ByRef Y() As Double, ByRef FlagO As
Integer, ByRef XTX() As Double, ByRef B1() As Double)
Dim XTY(16) 1la(1 To 16, 1 To 16) As Double
For i% =1 To NumX
If (Flag(i%) = 1) Then
XTY(i%) 0
Forj% =1To
XTY(i%) = XTY(i%) + (X(j%, i%) * Y(i%))
Next j%
End If
Next %
Call CaIXTX(X(), , NumX, FlagO, XTXO)
Fori% =1To NumX
For j% = 1 To NumX
a(i%, jo0) = XTX(i%, j%0)
Next j%
Next %
Call Finvs(NumX, a(), FlagO)
For i% = 1 To NumX
IfFagi%g) = 1 Then

B1(i%) =0
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Frpe 1ToNmX

If Flag(j%) = 1 Then
BL(i%) = B1(i%) + (a(i%, j%6) *XTY(j%))
End If
Next j%
End If
Next i%

End Sub

Sub CalXTX (ByRef X() As Double, ByVal As Integer, ByVal NumX As Integer, ByRef FlagO As Integer, ByRef XTX()
As Double)
For i% = 1 To NumX
For j% = 1 To NumX
XTX(%, j%) =0
If (Flag(i%) = 1) And (Flag(j%) = 1) Then
For\% = 1To
XTX(i%, j9%) = XTX(i%, j%) + (X(%, %) *X(1%, j%6))
Next 1%
End If
Next j%
Next i%

End Sub

Sub Finvs (ByVal NumX As Integer, ByRef a() As Double, ByRef FlagO As Integer)
Dim b(1 To 16, 1 To 16) As Double
For i% =1 To NumX
For j% = 1To NumX
b(i%, j%) = a(i%, j%0)
Next j%
Next i%
For 1% = 1 To NumX
If Flag(1%) = 1 Then
b(1%, 19%) = (-1) / b(1%, 199

For i% = 1 To NumX

f (Rag(®) = ) And ({%- 24 <0 Then
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bi(i%, 199 = (-b(i%, 1%) * b(1%, 1%
End If
Next %%
Fori% = 1To NumX
If Flag(i%) = 1 Then
Forj% = 1 To NumX
If (Flag(j%) = 1) and (((i% - 106 * (% - %)) <> 0) Then
b(i%, j%) = (1%, %) - (b(i%, 19%) * b(1%, ]%))
End If
Next j%
End If
Next i%
For j% = 1 To NumX
If (Flag(j%6) = 1) And ((%- 199 <> 0) Then
b(1%, j%) = (-b(1%, j%6)) *b(1%, 196)
End If
Next %
End If
Next %
For i% = 1 To NumX
For i% = 1 To NumX
If (Flag(i%) = 1) And (Flag([%) = 1) Then
a(i%, j%) = -b(i%, j%)
End If
Next %
Next i%

End Sub

Sub MSQE (ByVal As Integer, ByVal NumX As Integer, ByRef X() As Double, ByRef Y() As Double, ByRef B10 As
Double, ByRef SSE As Double, ByRef MSE As Double)
Dim YP(110) As Double
For i% =1To
YP(i%) =0

For j% = 1 To NumX



End Sub

YP(i%) = YP(i%) + (BL(j%) * X(i%, %))
Next %
Next i%
SSE=0
Fori%=1Ton
SSE = SSE + ((Y(i%) - YP(i%)) ~2)
Next i%
MSE = SSE/ ( - NumX)
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Sub BMSQE (ByVal

End Sub

As Integer, ByRef B1() As Double, ByRef SSE1 As Double, ByRef MSE1 As Double)

Dim YP(110) As Double
Dim IK As Integer
IK=0

For i% =1 To NumX

If Deltal(i%) <> 0 Then
K=1K+1
End If
Next i%
Fori% = 1To
YP(i%) = 0
Forj% = 1 To NumX
YP(i%) = YP(%) + (BL(%) * X(i%, j%) * Deltal 0%))
Next j%
Next i%
SSE1 =0
For i%=1To
SSE1 =SSE1 + ((Y(i%) - YP(i%)) ~2)
Next i%

MSE1 =SSE1 /( - IK)

As Integer, ByVal NumX As Integer, ByRef X() As Double, ByRef Y() As Double, ByRef Deltal 0

Sub DFIXD (ByRef DiagO As Double, ByRef RX() As Double, ByVal NumX As Integer, ByRef FlagO As Integer, ByRef

DRD() As Double)
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Dim RI (1 To 16, 1 To 16) As Double
For i% = 1To NumX
For j% = 1 To NumX
R1 (1%, j90) =0
If (Flag(i%) = 1) And (Flag(j%) = 1) Then
For 1% =1 To NumX
If Flag(1%) = 1 Then
R1 (1%, j%) = R1(i%, j%6) + (Diag(i%, 190 * RX(1%. j%0))
End If
Next 1%
End If
Next %
Next %
For i% = 1 To NumX
For j% = 1 To NumX
DRD(% %4 = 0
If (Flag(i%) = 1) And (Flag(j%) = 1) Then
For 1% = 1 To NumX
If Flag(1%) = 1 Then
DRD(i%, j96) = DRD(i%, j96) + (R1(i%, 194) * Diag(1%, j%6))
End If
Next 1%
End K
Next %
Next %

End Sub

Sub CorrX (ByVal ~ As Integer, ByVal NumX As Integer, ByRef X() As Double, ByRef FlagO As Integer, ByRef RX()
As Double)

Dim sum, Rsum, SQ, SSQ, SQR, SSQR As Double
Dim Xmean(16) As Double
For i%= 1To NumX

Xmean(i%) = 0

I Rag() = 1 Then



sum =0
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Forj%=1To

Next j%

sum = sum + X(i%, 1%

Xmean(i%) = sum/

End If
Next i%
For i% = 1To NumX

Forj%= 1 To NumX

RX(% %9 = 0
I (Flag(1%) = 2) And (Flag(%) = 1) Then

End If
Next j%
Next i%

End Sub

Rsum =0
SQ=0
SSQ=0
Fork% =1To
Rsum = Rsum + (X(k% %) - Xmean(i%)) * (X(k% %) - XmeanG4)
SQ = SQ + (X(k%, 1%) - Xmean(i%)) ~ 2
SSQ = SSQ + (X(k%, %) - Xmean(j%)) " 2

Next k%
SSQR=SSQ " 05
SQR=SQ ~05

RX(%,j%) = Rsum / (SSQR * SQR)

Sub CreateRD (ByRef RandomNumberO As Double)

Dim iFileNum As Integer
Dim RdNunrt As string

iFileNum = FreeFile

Open "c:\Thesis\Random.txt" For Input As fliFileNum

For i% = 1 To 20000

Line Input #iFileNum, RdNum

RandomNumber(i%) =Val(RdNum)



Next i%
Close SiFileNum

End Sub

Random.xt

Program Uniform;
Var DataFile : Text,
IX,IY,i  Longint;
Begin
assign( DataFile 1'c:\thesis\alLx.txt);
rewrite(DataFile);
X ;= 357897;
Fori:= 1to0 1500 do
begin
IY:= IX* 16807
f1Y <0 then IY:= IY + 2147483647 ;
WriteIn(DataFile,1Y/2147483647) ;
X=1Y;
end;
close(DataFile) ;
End.

Sub Normal (ByVal Mean As Double, ByVal Sigma As Double, ByRef X As Double, ByRef RandomNumberO As
Double, ByRefindex As Long, ByRef KK As Integer, ByRef Z2 As Double)

Dim Z1, R1, A2, PI As Double

Pl = 3.1415926

If KK <> 1 Then
RL = RandomNumber(index)
A2 = RandomNumber(index + 1)
Z1 = ((-2) * Log(R1)) A0.5*Cos2* P * R2)
Z2 = ((-2)* Log(R1)) A0.5 *Sin(2 * PI* R)
X =271 *Sigma + Mean
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KK=1
index = index + 2
Else
X=172*Sigma + Mean
KK=0
End If
End Sub

Sub IG (ByVal IAlpha As Double, ByVal IBeta As Double, ByRef X As Double, ByRef RandomNumberO As Double,
ByRef index As Long)
DimE a b, Q, Z&ta, d, R11IR2,V, Y, Z, , T, Gamma As Double
E=27182818
a=1/((2* Alpha- 1) ~0.5)
b = IAlpha - Log(4)
Q= lAlpha + (1/a)

Zeta =45
d =1+ Log(Zeta)
Do

RL = RandomNumber(index)
index = index + 1
R2 = RandomNumber(index)
index = index + 1
V=a*Log(Rl/(L-R1))
Y=lAlpha * (EAV)
Z=(R1 A2 *R2
=b+Q*V)-Y
T= +d-(Zeta*2)
If (T>=0)Or( >=Log(Z)) Then
Gamma =Y
Exit Do
End If
Loop While (T<0)And ( < Log(2))
X = |Beta/ Gamma
End Sub

t******************
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il
AssignX AssignTempError

BIC

Function Factorial (ByVal X As Double) As Double
X=X-1
Factorial = ((2*22/7*X) A0.5) * (X AX/ Exp(X))

End Function

Function Fnormal (ByVal X As Double, ByVal Mean As Double, ByVal var As Double) As Double
Fnormal = 0
Fnormal = Exp(-((X - Mean) A2) /(2 * var))/ SQR(2 * 22/ T * var)

End Function

Function Aer2 (ByRef Y() As Double, ByRef X() As Double, ByRef BetaO As Double, ByRef DeltaO As Integer, ByVal
NumX As Integer, ByVal  As Integer) As Double
Dim YP As Double
Aer2=0
Fori%=1To
YP =0
Forj% = 1 To NumX
YP = YP + (X(1%, %) * Beta(j%) * Delta(j%))
Next %
Aer2 = Aer2 + (Y(i%) - YP) " 2
Next %

End Function

Function Finvgam (ByVal X As Double, ByVal GAlpha As Double, ByVal GBeta As Double, ByVal Fact As Double)
As Double
Finvgam = 0
Finvgam = (GBeta A GAlpha) * (Exp((-GBeta) / X)) / (Fact * (X A (GAlpha + 1))
End Function
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SR

Private Sub MAIN_SR()
Dim X(1 To nMAX; 1To paraMAX) 1Y(nMAX) , E(nMAX) 1Alpha IMSE(NumLoop) 1AMSE 1STD_AMSE ,
TempError(NumError) 1Sigma 122 , TempMSE 1SUmMSE , SumSTD  As Double
Dim  (4) INumX(6) riLoop 1KK As Integer
Dim index As Long

Alpha = 0.01
Sigma =5
Call AssignX(X(), 100,15)
For indexNumX% = 1To 6
Forindexn% = 1To4
nLoop = NumLoop
Call AssignTempError(TempError(), (indexn%))
index = 1
KK=0
SumMSE =0
Forlp% = 1To nLoop
Fori% = 1To n(indexn%)
Call Normal(0, Sigma, E(%), TempErrorQ, index, KK, Z2)
Next i%
For i% = 1To n(indexn%)
Y(i%) = 1+ E(i%)
For% = 1 To NumX(indexNumX%)
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Y9 = (P9 + X 9
Next j%
Next %
Call Stepwise(Y(), X(), (index %), NumX(indexNumX%), Alpha, TempMSE)
MSE(Ip%) = TempMSE
MSE= MSE + MSE(Ip%)
Next Ip%
AMSE = SumMSE / nLoop
SumSTD =0
For Ip% = 1To nLoop
SumSTD = SumSTD + (MSE(Ip%) - AMSE) A2
Next Ip%
STD_AMSE = (SumSTD/ (nLoop -1)) A0.5
'textAMSE. Text = FormatfAMSE, » # #. — ##")
'textSTD_AMSE. Text = Format(STD AMSE, + ##¢# #2447)
PrintGr Print ket bkttt
Printer.Print" =" (indexn%)
Printer.Print “NumX =", NumX (indexNumX2%)

Printer. Print "e-seeeeemseoseemeeme oo "
Printer.Print "AMSE = 1Format(AMSE, *  ## #4414
Printer.Print "STD,AMSE " Format(STD_AMSE, * #iu# ##44")

Printer.Print
Next indexn%
Next indexNumX%

End Sub

*kkk KRR kkxk kkkkok 1

Sub Stepwise ( ByRef Y() As Double 1ByRef X() As Double 1ByVal ~As Integer 1ByVal NumX As Intege 1ByVal Alpha
As Double, ByRef MSE As Double)
Dim Fvalue(120) Ixtemp(L To 110,1 To 16) 1R(1 To 16,1 To 16) 1Yhat(110) 1PartialRyx(15) 1Beta(16) 1
XTY(16),A(L To 16, 1 To 16) Xtemp1(1 To 110,1 To 16) LPartialF(15) 10rderF(15), YTY , Rmax,
Ftest 1SumY 1MeanY , PartialRmax 1SSR 1PartialFmin As Double
Dim Xstatus(15) As Boolean
Dim OrderX(15) 10rderRyx(15) 1inVar 10utVar INumVar INewVar IMoveVar As Integer

Call Ftable(Alpha, FvalueQ)
YIY=0
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Fori% =1To
YIY=YIY+ (Y4 *Y(%)
Next i%
Fori% = 1To
For% = 1To NumX
Xemp(i%a %9 =X %
Next %
Next %
Fori% = 1To NumX
Xstatus(i%) = False
Next %
InVar=0
OutVar =0
NumVar =0
Fori% = 1To NumX
OrderX(i%) = %
Next i%
Call Correlation”, NumX, Y(), xtempo, R()
Rmax = 0
Fori% = 2 To NumX + 1
If Abs(R(11i%)) > Rmax Then
Rmax = Abs(R(L, i%))
InVar=i%- 1
End If
Next %
NumVar = 1
Ftest = Tstatistic(n, NumVar, Rmax ~2) A2
If Ftest < Fvalue(n - NumVar-1) Then
Y=0
Fori% = 1To

—<
]

Y+ Y(i%)
Next %
MeanY = SumY /
Fori%=1To
Yhat(i%) = MeanY



Next i%
MSE = 0

Fork = 1To

MSE = MSE + ((Y(i%) - Yhat(i%)) * 2)
Next 1%
MSE= MSE/( -1

! D e b u g ) P rl nt "***************************************l

'Debug.Print "No Variable in Regression Equation”

'Dsb UQ an H**************************************M

'Debug.Print "Regression Equation : Yhat = “IMeanY
'Debug Print ferkxikkrikkkickiokik ik ek ok |
Exit Sub

End If

Xstatus(InVar) = True

OrderX(NumVar) = InVar

'Debug.Print " 5

'Debug.Print "Input Variable : “LinVar

'Debug.Print " :

Fori%=1To
xtemp(i%, 1) : X(i%, InVar)

Next i%

Do While NumVar < NumX
For i% = 1To NumX

If Xstatus(i%) = True Then
OrderRyx(i%) 0
PartialRyx(i%) = 0

End If

If Xstatus(1%) = False Then
Forj%=1To

Xep(% Numvar + 1) = Xj% 1%

Nextj%
Call Correlation(n, NumVar + 1, Y(), XtempO, R()
Call Inverse(NumVar + 2, RQ)
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OrckR9 =%
PartialRyx(i%) = ((R(LINumVar +2) A 2) / (R(111) *R(Numvar +2 1
NumVar +2))) " 0.5
End If
Next (%
PartialRmax =0
NewVar =0
For i% = 1 To NumX
If (OrderRyx(i%) <> 0) And (PartialRyx(i%) > PartialRmax) Then
PartialRmax = PartialRyx(i%)
NewVar = %
End If
Next %
Ftest = Tstatistic(n, NumVar + 1, PartialRmax A 2) A 2
if Ftest < Fvalue(n - NumVar - 2) Then
InVar = 0
If OutVar =0 Then
Exit Do
End If
If NumVar = 0 Then
Exit Do
End If
End If
If Ftest >= Fvalue(n - NumVar - 2) Then

If NewVar = QutVar Then

Exit Do
End If
If NewVar <> OutVar Then
Fori%=1To
xtemp(i%, NumVar + 1) = X(i%, NewVar)
Next %

NumVar = NumVar + 1
InVar = NewVar
Xstatus(NewVar) = True
OrcerX(NumVar) = NewVar



Debug.Print " "
'Debug.Print “Input Variable : "LInVar
'Debug.Print " I

End If
End If
Call CoefReg(n, NumVar, Y(), xtempo, BetaO, XTYO)
SSR=0
Fori% = 1To NumVar + 1
SSR = SSR + (Beta(i%) * XTY(i%))

Next i%
MSE = (YTY - SSR) / (- NumVar- 1)
Fori%=1To
Xtempl(i%, 1) = 1
Next i%
Fori%=1To
Forj% =2 To NumVar + 1
Xtemp(i%, j%) = xtemp(i%, % - 1)
Next j%
Next i%

Fori% = 1To NumVar+ 1
For1% = 1 To NumVar + 1
A(i%, 1%) = 0
Forj% = 1To
A(i%, 1%) = Ai%, 1%) + (Xtemp1(j%, %) * Xtemp1GY%, |%))
Next j%
Next 1%
Next 1%
Call Inverse(NumVar + 1, A())
Fori% = 1 To NumVar
PartialF(i%) = (Beta(i% + 1)/ (MSE *A(i% + 1,i% + 1))k 05) ~ 2
Next 1%
PartialFmin = PartialF(1)
MoveVar = OrderX(1)
For i% = 2 To NumVar
If PartialF(1%) < PartialFmin Then



PartialFmin = PartialF({%)
MoveVar = OrderX(i%)
End If
Next 6
If PartialFmin >= Fvalue(n - NumVar - 1) Then
If InVar = 0 Then
Exit Do
End If
End If
If PartialFmin < Fvalue(n - NumVar - 1) Then
OutVar = MoveVar
NumVar = NumVar - 1
Xstatus(MoveVar) = False
Fori%="To NumVar+ 1
If OrderX(i%) = MoveVar Then
OrderX(i%) = 0
End If
Next %
Fori% = 1To NumVar + 1
If (OrderX(i%) = 0) And (i% <> NumVar + 1) Then
OrderX(i%) = OrderX(i% + 1)
Forj% = 1To
Xtemp(j%, %) = xtemp(i%, i% + 1)
Next j%
OrderX(i% + 1) = 0
End If
Next i%

'‘Debug.Print " _"

‘Debug.Print "Output Variable : "10utVar

'‘Debug.Print *

End If

If outvar = Invar Then
Exit Do

End If

Loop

266



Call CoefReg(n, NumVar, Y(), XtempO, Beta(), XTY())
Fori%=1To
Yhat(i%) = 0
Forj% = 1To NumVar
Yhat(i%) = Yhat(i%) + (Beta(i% + 1) * X(i%, OrderX(%)))
Next %
Next i%
Fori%=1To
Yhat(i%) = Yhat(i%) + Beta(1)
Next %
MSE =0
Fori%=1To
MSE = MSE + ((Y(i%) - Yhat(i%)) * 2)
Next %
MSE = MSE/ ( - NumVar- 1)
End Sub

Sub Correlation (ByVal ~As Integer, ByVal NumX As Integer, ByRef Y() As Double, ByRef XtempO As Double,
ByRef R() As Double)
Dim sum, Rsum, SQ, SSQ, SQR, SSQR 1Xmean(16) , Xuse(1 To 110, 1To 16) As Double
Dim NumX1 As Integer
NumX1 = NumX + 1
Fori%=1To
Xuse(i%, 1) = Y(i%)
Next 1%
Fori%=1To
Forj% = 2 To NumX1
Xuse(i%, |%) = xtemp(i%, |% - 1)
Next %
Next %
For % = 1To NumX1
sum =20
Forj% = 1To

sum = sum + Xuse(i%, i%)
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Next j%
Yean(®g =sum/
Nex 1%
For i% = 1 To NumX1
For j% =1 To Numx1
Rsum =0
SQ =0
SSQ =0
Fork% = 1To
Rsum = Rsum + (Xuse(k%, i%) - Xmean(i%)) * (Xuse(k%, j%) - Xmean(j%))
SQ=SQ + (Xuse(k%, i%) - Xmean(i%)) A2
SSQ = SSQ + (Xuse(k%, 1%) - Xmean(j%)) A2
Next k%
SSQR =SSQ A0.5
SQR =SQ A05
R(i%, }%) = Rsum/ (SSQR * SQR)
Next j%
Next %

End Sub

Sub Inverse (Byval dimension As Integer, ByRef InvMatrixO As Double)
Dim Temp(1 To 16, 1 To 16) As Double
Fori% = 1To dimension
For% = 1To dimension
Temp(i%, j%) = InvMatrix(i%, j%6)
Next j%
Next %
For 1% = 1To dimension
Temp(1%, 1%) = (-1) / Temp(1%, 1%)
Fori% = 1 To dimension
If (1% - 199 <> 0 Then
Temp(i%, 1%) = (-Temp(i%, 1%)) * Temp(1%, 1%)
End
Next i%
Fori%=1Todmenson
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Forj% : 1To dimension
If ((i% - 199 * (1% - 19%) <> 0 Then
Temp(i%, %) = Temp(i%, |%) - (Temp(i%, 1%) * Temp(1%, |%))
End If
Nexf %
Nexf 1%
For % = 1To dimension
If (1% - 199 <> 0 Then
Temp(1%, j%) : (-Temp(1%, }%)) * Temp(1%, %)
End If
Next j%
Next 1%
For i% = 1To dimension
For % = 1To dimension
InvMatrix(i%, j%) = -Temp(i%,j%)
Next j%
Next i%
End Sub

xxxxx

Sub CoefReg (ByVal As Integer, ByVal NumX As Integer, ByRef Y() As Double, ByRef XtempO As Double,
ByRef Beta() As Double, ByRef XTY() As Double)
Dim Xuse(1 To 110, 1To 16) IXTX(L To 16,1 To 16) As Double
Dim NumX1 As Integer
NumX1 = NumX + 1
Fori%=1To
Xuse(i%, 1) = 1

Next i%
Fori%=1To
Forj% = 2 To NumX1
Xuse(i%, j%) = xtemp(i%,-j% - 1)
Next j%
Next i%

For i% = 1To NumXl

XTY (%) = 0

Frjo=1To
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XTY( = XTY(A + (Xsef4 9 *Y(%)
Next j%
Next %
For i% = 1 To NumX1
For 1% = 1 To NumXI
XTX(i%, 199 =0
For j% =1 Ton
XTX(i%, 196) = XTX(i%, 196) + (Xuse(j%, i%) *Xuse(j%, 196))
Next|%
Next 1%
Next %
Call Inverse(NumX21, XTX())
Fori% = 1To NumxXI
Beta(i%) =0
Forj% =1 To NumxXI
Beta(i%) = Beta(i%) + (XTX(i%, j%) * XTY(j%))
Next j%
Next %

End Sub

Sub Ftable(ByVal Alpha As Double, ByRef FvalueO As Double)
If Alpha = 0.01 Then
Fvalue(1) = 4052
98.5
34.12
212
Fvalue(5) = 16.26
Fvalue(6)= 13.75
Fvalue(7) = 12.25
Fvalue(8) = 11.26
Fvalue(9)= 10.56
Fvalue(10) = 10.04
Fvalue01) = 9.65
Fvalue02) = 9.33
FvalueO 3) = 9.07

Fvalue(2
3

Fvalue(4

(
Fvalue(
(

)
)=
)
)
)



Rl =8%
Fvalue(15) =8.68
Fvalue(16) =853
Fvalue(17) =84
Fvalue(18)
Fvalue(19)
Fvalue(20) =81
Fvalue(21) =8.02
Fvalue(22) =7.95
Fvalue(23) =7.88
Fvalue(24) =7.82
Fvalue(25) =7.77
Fvalue(26) =7.72

(27) =7.68
Fvalue(28) =7.64

(

(

1
03 03

29
18

Fvalue(27

Fvalue(29) =7
Fvalue(30) =7.56
Fori% =31 To 39
Fvalue(i%) = 7.56 - ((%- 30) * 0.25/ 10)
Next 1%
Fvalue(40) = 7.3L
For % = 41 To 59
Falue(i%) = 7.31 - ((i% - 40) * 0.23/ 20)
Next 1%
Fvalue(60) = 7.08
For %= 61 To 119
Fualue(i%) = 7.08 - ((i% - 60) * 0.23/ 60)
Next %
Fvalue(120) = 6.85
End If
I Alpha = 0.05 Then
Fvalue(l) = 161.4
Fvalue(2) = 1851
3)=10.13
)=

(
Fvalug(
Fvalue(4) = 7.71



Fvalue(12)=4.75
Fvalue(13) = 4.67
Fvalue(14) =4.6
Fvalue(15)=4.54
Fvalue(16) =4.49
Fvalue(17) =4.45
Fvalue(18) =441
(19) =4.38
Fvalue(20) =4.35
Fvalue(21) = 4.32
Fvalue(22) =4.3
Fvalue(23) =4.28
Fvalue(24) =4.26
Fvalue(25) =4.24
Fvalue(26) = 4.23
Fvalue(27) =4.21
Fvalue(28) =4
Fvalue(29) =4.18
Fvalue(30) =4.17
For % = 31 To 39

Fvalue

Fualue(i%) = 4.17 - (% - 30) * 009/ 10)

Next i%
Fvalue(40) = 4.08
Fori% =41 To 59

Fualue(i%) = 4.08 - (% - 40) * 0.08/ 20)

Next %
Fvalue(60) = 4
Fo% GlTo119
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FelLeff/y =4- (- 60) *00B/ €)
Next %
Fvalue(120) = 3.92
End If
End Sub

AssignX AssignTempError

BIC

xxxxxxxxxxxx

2173

xxxxxx

Sub Normal (ByVal Mean As Double, ByVal Sigma As Double, ByRef X As Double, ByRef RandomNumberO As
Double, ByRef index As Long, ByRef KK As Integer, ByRef Z2 As Double)
Dim Z11R11P2, PI As Double
Pl = 31415926
If KK <> 1 Then
RL = RandomNumber(index)
R2 = RandomNumber(index + 1)
Z1 =((-2) * Log(R1)) A0.5 * Cos(2 * P ¥ R2)
22 = ((-2) * Log(RL)) A05 * Sin(2 * P * R2)
X=Z1 * Sigma + Mean
KK=1
index = index + 2
Else
X=Z2 *Sigma + Mean
KK=0
End If
End Sub

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

Function Tstatistic (ByVal As Integer, ByVal NumVar As Integer, ByVal rRr As Double) As Double
Tstatistic = (Rr * 0.5) *((( - NumVar- 1)/ (L - rry) A0.5)

End Function
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! BMAocc
S-plus 2000
BMAOQcc S-plus
2000 BMA.OCC(....
S-plus 2000
! BMAacc S-plus 2000
BMA.OCC(x, y, wt = rep(L, length(y)), strict = F, OR = 20)
#+ Inputs:
X matrix of independent variables
#y dependent variable
gee WE weights for regression
¢+ Strict = Twill return a more parsimonious Set of models (Occam's Window).
44 Any modelwith a more likely submodel will be eliminated.
5y = F(default). Returns all models within 1/OR in posteriormodel prob.
¢+ OR maximum ratio for excluding models in Occam's window Default is 20.
#+ Outputs:
+ postprob posterior probabilities of the models selected
#+ label labels identifying the models selected
i 12 R2 values for the models
¢4 DIC values of bic for the models
## Size the number of independent variables in each of the models
#+ Which \:lawl]%%cearl thna t% r\%{ f]eolréel nr%vepr% Hwerfdel and one column per variable indicating
#+ probneO posterior probability that each variable is non-zero (in %)
#+ postmean  posterior mean of each coefficient (from model mixing)
# + postsd posterior standard deviation of each coefficient (from model mixing)
¢+ Mle matrix(ike the matrix which) giving the MLE estimate of each coefficient for each model
i S@ matrix (like mle) giving the corresponding standard errors for each model

G S s S e



tetei Set original narmes of x-variables, if there are none to Start with.

X <- data.frame(x)

if(is.null(dimnames(x))) dimnames(x) <- list(NULL,paste("X",L:ncol(x),sep="))
y <- as.numeric(y)

options(contrasts=c("contr.treatment7‘contr.treatment"))

uw Removing NA's

X2 <- na.omit(data.frame(x))

used <- match(row.names(data.frame(x)), row.names(x2))
omitted <- seq(nrow(x))[is.na(used)]

if(length( itted) > Q)

Wt « - wt [ - omitted]

X«-X2

y « - y[ - omitted]

warning(paste( There were "Jength(omitted),"records deleted due to NA'S"))

}

##t# Creating design matrix

cdf <-chind.data.frame(y=y,x)
mm <- model.matrix(formula(cdf),data=cdf)[,-L,drop=F]
X<-mm

### If there are more than 30 columns in X, reduce to 30 using backwards elimination.
if(ncol(x) > 3)

back <- stepwise(x, y, wt, method = "backward")
which.back30 <- hack$which{(ncol(x) - 30), |
« <= X[, which.back30]

}

### Execute leaps and bounds algorithm
nvar<-length(x[1, ])

if (nvar >2)
{

a<- leaps(x, y, wt = wt, method = "r2", names = dimnames(x)[[2]])
a$r2 <- pmin(pmax(0, a$r2), 99.9)  # Correct for incorrect R2 for leaps
x.Im <- chind.data.frame(y = y, as.data.frame(x[,a$which[2, ,drop=F]]), =wt)
Imfix<-Im(y - .-, weights = , data = x.m)
fx<- mary( fixdrsq
N <- ncol(x)



magic <- N* log(1 - a$r2[2]/100) - N ' log(L - r2.fix)

aSr2<-1 - (L - a$r2/100) * exp( - magic/N) + Include the null model
12 <- round(c(0, a$r2) * 100, 3)

size <- ¢(1, asize)

label <- ¢("NULL", ailabel)

which <- rbind(rep(F, ncol(x)), aSwhich)

}

else
{
r2_bic N
od <- switch(ncol(x),2,4)
bic <- label <- rep(0, nmod)
model.fits <- as.list(rep(0, nmod))
which <- matrix(c(F, T, F, T, F, F, T, T), nmod, nmod/2)
size<-c(1 ,2,2,3)[L:nmod]
sep <- if(all(nchar(dimnames(x)[[2]]) == 1)) * else "1
for(k in 1:nmod) {
if(k==1){
labelfk] <- "NULL"
1< Im(y~1, =wt)
}
else {
label[k] <- paste(dimnames(x)[[2]Jwhich[k, ], collapse = sep)
x.Im <- chind.data.frame(y = y, x=x[,which[k, Hrop=F]], wt = wt)
Iml <= (y~.-wt,data=x.Im, =wt)
r2}[k] <- summary('m1)$r.sq*100
}
}

uuu Calculate BIC and apply the first ow rule.
<- length(y)

bic < * log(L - r2/100) + (size -1) * log(n)
Occam <- bic - min(bic) < 2* log(OR)

12 <- r2[occam]

Size <- size[occam]

label <-label[occam]

which <- which[occam, ,drop=F]

bic <- bic[occam]

postprob <- exp(-0.5 * bic)/sum(exp(-0.5 * bic))

### Order models in descending order of posterior probability
order.bic <- order(bic, size, label)



2 <- r2[order.bic]
size <- size[order.bic]
label <- label[order.bic]
which <- which[order.bic, , drop=F]
bic <- bic[order.bic]
postprob <- postprob[order.bic]

++ Apply the second rule to eliminate models with better ones nested withinthem.

if{strict) {
nmod <- length(bic)
if ("mod>1)
{ QOccam <- rep(T, nmod)
for(k in (2:nmod)) {
for(jin (1:(k-1))X
which.diff <-which[k, J-which(j, ]
if(all(which.iff >= 0))
occam[k] <- F
}
}

12 <- r2[occam|

size <- size[occam]

label <- label[occam]

nmod <- sum(occam)

which <-which[occam, ,drop=F]
bic <- bic[occam]

postprob <- postprob[occam]
postprob <- postprob/sum(postprob)

++ Calculate Pr[betal =0 1D] for each coefficient betaj
probneQ <- round(100 *t(which) %6%as.matrix(postprob), 1)
nmod <- length(bic)

++ Calculate E[beta i|D] and SD[betaJ|D] for each coefficient betaj
model.fits <- as.list(rep(0, nmod))
for(k in (1:nmod)) {
if(sum(whichlk, 1) = 0) {
model.fits[[K]] <- Is.print(lsfit(x[, which[k, ],drop=F], y, wt=wt),
printit = F)$coef.table
}
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else model.fits[[k]] <- Ispnnt(Isfit(rep(L length(y)).y, wt=wt,int=F),
printit = F)$coef.table

Ebi <- rep(0, (nvar+1))
SDbi <- rep(0,( vartl)
Ebivk < atrix(rep(0, nmod * (nvar+1)), nrow = nmod)
sebiMk <- matrix(rep(0, nmod * (nvar+1)), nrow = nmod)
for(i in 1:(nvar+1)) {

if{(i==1)||(sum(which[, (i-1)] '=0))) {

for(k in (1:nmod)) {

if((i=1)|which[k, (-] == T){

#Find position of betaj in model k
if (1=-1) pos <-1
else pos <- L+sum(which[k, (L:(i-1))])
Ehivkek, 1] <- model.fits[[k]][pos 1]
sebiMk(k, ] <- model.fits[[K]][pos 12]

}

Ebili] <- as.numeric(sum(postprob * EbiNK], if))
SDhi[i] <- sqrt(postprob%e*%/e(sebiMK],i]A2) + postprob%e*%6((EbiMK],
i-EDI[])AZ)
}
}

# Output

dimnames(which) list(NU LL,dimnames(x)[[2]])
dimnames(EbiMk)_dimnames(sebiMk)_list(NULL,c(Int" dimnames(x)[[2]]))

result list<-list(postprob = postprob, label = label, r2 = 12, bic = bic,
size = (Size - 1), which = which, probneO = c(probne0), postmean = Eh,
postsd = SDbi, mle = EhiVk, se = sebiMk)

#result listbmle[1,1]
#result listSmle[L,2)
#result listbmle[1,3]
#result listSmle[14]

yhat<-matrix(nrow=nmax,ncol=1)

indexi<-1
sum<-0
while (indexi <= nmax)

{
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yhat[indexi]<-result.listSmle[1,1]

indexj<-|

while (indexj <= nxmax)

{
yhatfindexi]<-yhat[indexi]+ result.listsmle[1,indexj+1]*x[indexi,index]]
indexj<-indexj+1

}

<-sum+((y[indexi]-yhat[indexi])*(y[indexi]-yhat[indexi]))
indexi<-indexi+1

}

yhat
se[loop]<-sum/(nmax-result.list$size[1]-1)

loop<-loop+!
)

amse<-sum(mse)/numloop
std<-matrix(nrow="umloop,ncol=1)

indexi<-1
while (indexi <= op)
{
std[indexi]<-(mse[indexi]-amse)"2
indexi<-indexi+1
}
stdamse<-sqrt(sum(std)/(numloop-1))
nmax
numxmax
amse
stdamse
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BMAMG
S-plus 2000
BMA,G S-plus
2000 BMAMC3;....
1) MC3.REG.chosse BMAMC3(....)
?
2) MC3.REG.logpost BMAMC3(....$
BMANTG3 S-plus 2000

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

BMA.MC3<-function(all.y,all.x,num.its,MO.var,MO.out,outs, list,P1,K, lambda,phi)

{

#inputs:
# ally- the response matrix (L column)
all.x- the matrix of all possible covariates
num.its- the number of iterations in the Markov chain
MO.var - the starting model variable set in T/F format that is the
same length as the number of predictors. For example, if you
have 3predictors and the starting model is X 1 and X_35 then
MO.varwould be c(T,F,T)
NOTE: starting predictor model cannot be the null model. '
MO0.out - the starting model outlier set in T/F format (see above)
this can be NULL only if outs.list is NULL, otherwise must be
the same length as outs.list (but can be a vector of all "Fs’)
outs.list - the list of all potential outlier locations
(e.. ¢(10,12) means the 10th and 12th points are
potential outliers) - can be NULL

**

= T

=+

=+ =



# P - ahyperparameter indicating the probability of an

#  outlier (for Hastings ratio)

# K- ahyperparameter indicating the outlier inflation factor
, lambda, phi - regression hyperparameters

"Outputs:
model.matrix - matrix of selected models (described below)

Ys <<- scale(all.y)
Xs « - scale(all.)
MO.var«-MO.var
MO0.out«-M0.out
outs.list « - outs.list
K«-K

«-
Pl«-Pl
lambda<<-lambda
phi<<-phi
flag <<-1
outcnt<<-sum(outs.list)
big.list<<-matrix(0,1,4)
big.list[1,1]<<-sum(2~((0:(length(MO.var)-1))[M0.var])}+1
if (sum(MO0.out)!=0) big.list[1,2]<<-sum(2~((0:(length(M0.out)-1))[MO0.out]))+1

else big.list[1,2]«-1

sum(MO.odE)('? f +£/?C%%E&lfg&?)gs%(m %SS% \%er MO M&La% E istiM0.out],K, Jambda,phi)

else hig.list[1,3]«-MC3.REG.logpost(Ys,Xs,M0.var, sum(MO.var),outs.list{M0.out],K, Jambda,phi)

i<-1
while (i<= its)
{
if (flag— 1)

{

if (sum(M0.var)!=0) M0.L«-sum(2"((0:(length(M0.var)-1))[M0.var]))+1
else M0.1«-1

if (sum(M0.out)!=0) MO.2«-sum(2~((0:(length(MO0.out)-1))[MO0.out]))+1
else M0.2«-1

}
ML <- MC3.REG.choose(MO0.var,M0.out)

if (sum(M1$var)!=0) M1.1«-sum(2¥((0:(length(MO0.var)-1))[M1$var]))+1
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else M1.K-1

if (sum(M1$out)!=0) M1.2<<-sum(2,'((0:(length(MO.out)-1))[M1$out]))+1
else ML.2<-1

if( (bigJist] 1J==ML.1 & big.list| 2}==M1.2)==0)

{

if (ML.1==1)

sum( K?f s ?ggﬁlfdmgﬂéhs%g[gos]lﬁ?s%% out I|st[Mlsout] K,nu,lambda,phi)

}

else a<-MC3.REG.logpost(Ys,Xs,0,0,outs.list{M1$out],K, lambda,phi)

}
else
{
Ef)o%%ﬂvagbout Eﬁ%@u ;{‘g% ?stﬁ%&s,vaar,

else a<-MC3.REG. Iogpost(\}gs M%$ ar, Lj (M18var),outs.list{M1Sout],

}

big.list<<-rhind(big.list,c(M1.1,M1.2,a,0))

BF<- expéblg Ilat&q ig. IHH ]“Mll & big.list],2]==M1.2,3]- big.list[big.list],1]==M0.1 &

if (BF >= 1) flag <<-1
else flag <<- rbinom(1,1,BF)

if (flag == 1)

{

)

biglistbig.ist L]==M0.1 & big.list],2]==M0.2,4] <<-big.istlbig.lis],L}==M0.L & big.list.2==M0.2,4]+1

i<-i+1

}

MO.var <<- M1$var
MO.out « - M1$out
MO.1 «-M1.1
M0.2 «-M1.2

Iengt\ﬁMOe\C/t;f %tr 95 Bo re&g(&%& J) e(%eﬁ] th(M0.var),length(big.list[,1]))) %/%

n.var<-length(MO.var)

ndx<-1:n.var
Xn<-rep("X",n.var)

labs<-paste(Xn,ndx,sep=")
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dimnames(var.vect)<-list(c(1:length(var.vect[,1])),labs)
postprob«-matrix((exp(big.list[,3]))/(sum(exp(big.list] 3]))),ncol=1)
dimnames(postprob)[2]_list(c(""Post.Mod.Pr."))
visits<<-matrix(big.list[,4],ncol=1)
dimnames(visits)[2]<-list(c("#visits"))
rep(lenqth{f ﬂ?@ %(Ielﬁatlr']‘c(g:gwsﬂf[oﬂS)\fe%}g‘%?’w Efieshlg(%ﬂi&)ﬂg?f%{?i-gws%i%col:Iength(outs.Iist),byrow:D
dimnames(out.vect)<-list(c(1:length(out.vect],1])),c(outslist))

model. matrix«-chind(var.vect,out.vect,postprob,visits)}
else model.matrix«-chind(var.vect,postprob,visits)

colno<-length(MO.var)+ength(MO.out)+1
model.matrix<<-model.matrix[order(-model.matrix[,colno]) ]

retum(model.matrix)

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

MC3.REG.choose<-function(MO0.var,M0.ouit)

{

var <- MO.var
in.or.out <- sample(c(L:length(M0.var),rep(0,length(MO0.out))),1)
if (in.or.out == 0)
{
out<-M0.out
in.or.out2 <- sample(L:length(M0.out),1)
out[in.or.out2]<-IM0.outfin.or.out2]

}

else

{

varfin.or.out|<- IM0.var[in.or.out]
out <- MO.out #stay at same outliers, choose a predictor

}

retum(var.out)

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

MC3.REG.logpost<-function(Y, X, model.vect, p, i, K, , lambda, phi)

<-dim(Y)[1]
ones <-rep(L, )



A <- chind(ones, X[, model.vect])

V<- dlag(c(L, rep(phiA2, p)))

ones[i] <- KA

det <- diag(ones) + A %% V %*% t(A)

divs <- prod(eigen(det, T, T)$values)A0.5

denom <- (t(Y) %*% solve(det, Y)) + (  *lambda)

lgamma((n + )/2) + log(nu * lambda) * ( /2) - log(pi) *( 12) -
lgamma(nu/2) - log(divs) - ( + )/2) * log(denom)

1

#

Main Program

#

seterror<-matrix(scan("'e_25.txt"),ncol=1,byrow=T)
setx<-matnx(scan(%_1500.txt"),ncol=1,byrow=T)

indexk<-1
indexi<-1

nmax<-100
numxmax<-15

datax<-matrix(nrow=nmax,ncol=numxmax)

while (indexi <= nmax)
L
indexj<-1
while (indexj <= numxmax)
{
datax[indexi,incexj]<-setx[indexk]
indexk<-indexk+1
indexj<-indexj+L

} indexi<-indexi+1
numloop<-500
loop<-1
count<-1

X<-15
samplesize<-100
X<-matrix(nrow=samplesize,ncol=numx)
indexi<-1

while (indexi <= samplesize)

{

indexj<-1



while (indexj <= mx)

x[indexi,indexj|<-datax[indexi,indexj]
indexj<-index+1

indexi<-indexi+1

I
mse<-matrix(nrow=umloop,ncol=1)

e<-matrix(nrow=samplesize,ncol=1)
y<-matrix(nrow=samplesize,ncol=1)

while (loop <= 'lloop)
{
indexi<-1
while (indexi <= samplesize)
{
e[indexi]<-seterrorcount]
count<-count+1
} indexi<-ihdexi+1
indexi<-1
while(indexi <= samplesize)
{

y[indexi]<-1 +e[indexi]

indexj<-1

while(index] <= numx)

{
ylindexi]<-y[indexi]+x[indexi, index]]
indexj<-indexj+1

} indexi<-indexi+1

result<-MC3.REG(y,x,30000,rep(T, numx), NULL,NULL,0,0, =2.58,lambda=0.28,phi=2.85)
indexj<-1

indexk<-0

while (indexj <= numx)

{

if (result[1,indexj]!'=0)

{

indexk<-indexk+1

indexj<-indexj+1



xtemp<-matrix(nrow=samplesize,ncol=indexk)
indexj<-1

indexk<-1

while (indexj <= num)

if (result[L,index]'=0)

xtemp[,indexk]<-x[ Index]
indexk<-indexk+1

indexj<-indexj+1

regmodel<-Im(y~xtemp)
msefloop]<-sum(regmodel$resiclials2)/(regmodel$df)
loop<-loopt1

amse<-sum(mse)/numioop
std<-matrix(nrow=numloop,ncol=1)
indexi<-1

while (indexi <= D

std[indexij<-(mse[index]-amse)~2
} indexi<-indexi+1
stdamse<-sgrt(sum(std)/(numloop-1))
samplesize
X
numoop
amse
stdamse
mee
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