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Napassaporn Juntawong 2014: A Comparison of Parameter Estimators in Regression
Models with Multicollinearity. Master of Science (Statistics), Major Field: Statistics,
Department of Statistics. Thesis Advisor: Associate Professor

Premjai Trisaranuwattana, M.Stat. 120 pages.

This research focused on estimation of multiple linear regression coefficients with
multicollinearity, estimators under study were Ordinary Least Square estimator (OLSE), Ridge
Regression estimator (RRE) and Liu estimator (LE). The Average of Mean Square Error
(AMSE) was used as a criterion in comparisons among three estimators. The conditions under
investigated were as follow; 3, 5 and 10 independent variables, sample sizes of 30, 50 and 100,
errors were normally distributed with zero mean and variances of 0.01, 1 and 100. Also included
in the study was degree of correlation between any two independent variables which were at 4
levels; 0.8, 0.9, 0.95 and 0.99. All data were generated by Monte Carlo techniques with repeated

1,000 times under each situations.

The results of the research were as follows; For 3, 5 and 10 independent variables in
regression model LE is the optimal method for all cases. It was also found that OLSE and RRE

estimators were as efficient as LE when variances of error were low as 0.01 or 1.

When considering factors affected the regression coefficient estimators, it showed that
degree of correlation, amount of error variances and sample sizes were important factors. This
implied that the AMSE increased as degree of correlation and variances of error increased, on

the other hand the AMSE decreased as sample size increased.
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30 0.24275 0.15842 0.11449
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30 0.31742 0.27472 0.23448
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Public Class frmMain

Dim zsample As SampleEntity = CreateValue.CreateValue()

Dim xsample As SampleEntity

Dim dtVIF As DataTable

Dim dtY As DataTable

Private P As Decimal
Public Property P() As Decimal
Get
Return P
End Get
Set(ByVal value As Decimal)
_P=value
End Set

End Property

Private FreeVeriable As Integer
Public Property FreeVeriable() As Integer
Get
Return FreeVeriable
End Get
Set(ByVal value As Integer)
_FreeVeriable = value
End Set

End Property
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Private SampleCount As Integer
Public Property SampleCount() As Integer
Get
Return _SampleCount
End Get
Set(ByVal value As Integer)
_SampleCount = value
End Set

End Property

Private Sub frmMain_Load(ByVal sender As System.Object, ByVal e As System.EventArgs)
Handles MyBase.Load
dgvZValue.AutoGenerateColumns = False
dgvXValue.AutoGenerateColumns = False

End Sub

Public Function CalulateX(ByVal zsample As SampleEntity, ByVal xindex As Integer, ByVal
sampleno As Integer) As Decimal

Dim value As Decimal

value = 1 - Math.Pow(P, 2)
value = Math.Pow(value, 0.5)
value = value * zsample.SampleValue.Rows(sampleno)(xindex)
value = value + (P * zsample.SampleValue.Rows(sampleno)(FreeVeriable + 1))
Return value
End Function
Private Sub btnGenerateZx Click(ByVal sender As System.Object, ByVal ¢ As

System.EventArgs) Handles btnGenerateZx.Click

Try
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P = CDec(txtP.Text)

SampleCount = Clnt(txtSample.Text)

FreeVeriable = CInt(txtFreeVariable. Text)

xsample = New SampleEntity(FreeVeriable)

xsample.SampleCount = SampleCount

dgvXValue.Columns.Clear()

Dim DataGridViewCellStylel As System.Windows.Forms.DataGridViewCellStyle =

New System.Windows.Forms.DataGridViewCellStyle

Dim temp As New System.Windows.Forms.DataGridViewTextBoxColumn

For index As Integer = 1 To FreeVeriable
temp = New System.Windows.Forms.DataGridViewTextBoxColumn
temp.DataPropertyName = "Samplelndex" + index. ToString()
DataGridViewCellStylel.Format = "N5"
DataGridViewCellStyle1.NullValue = Nothing
temp.DefaultCellStyle = DataGridViewCellStylel
temp.HeaderText = "X" + index.ToString()
temp.ReadOnly = True
dgvXValue.Columns.Add(temp)

Next

For x As Integer = 0 To SampleCount - 1
For y As Integer = 1 To FreeVeriable

xsample.SampleValue.Rows(x)(y) = CalulateX(zsample, y, X)

Next

Next

dtY = New DataTable

dtY.Columns.Add("Running", GetType(Integer))

dtY.Columns.Add("Y Value", GetType(Decimal))
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For index As Integer = 0 To SampleCount - 1
Dim dr As DataRow = dtY.NewRow()
dr("Running") = index + 1

dr("YValue") =0

For index1 As Integer = 1 To FreeVeriable
dr("YValue") += xsample.SampleValue.Rows(index)(index1) ' Sum X1,X2,...,Xn
Next
dr("YValue") += zsample.SampleValue.Rows(index)(0) 'Z Sum
dtY.Rows.Add(dr)

Next

dgvXValue.DataSource = xsample.SampleValue
dgvYValue.DataSource = dtY
Catch ex As Exception
MessageBox.Show(ex.Message, "Error")
End Try
End Sub

Private Sub Button1_Click(ByVal sender As System.Object, ByVal e As System.EventArgs)
Handles Button1.Click
Try

If xsample IsNot Nothing Then
Dim isSelect As Boolean = False
dtVIF = New DataTable
dtVIF.Columns.Add("VIF")
dtVIF.Columns.Add("VIFVALUE", GetType(Decimal))
dtVIF.Columns.Add("RSRT")
dtVIF.Columns.Add("RSRTVALUE", GetType(Decimal))
dtVIF.Columns.Add("ISFIRST", GetType(Boolean))
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For xindex As Integer = 1 To FreeVeriable - 1

For index As Integer = 1 To FreeVeriable - 1

If Not (xindex = index + 1 Or xindex > index + 1) Then

Dim dr As DataRow = dtVIF.NewRow()

Dim value As Decimal =0

Dim valuesubl As Decimal =0 ' (Sum X1 Srt 2) - (n * X1 Srt 2)

Dim valuesub2 As Decimal =0 ' (Sum X1 Srt 2) - (n * X2 Srt 2)

dr("VIF") = String.Format("VIF(X{0} X{1})", xindex, index + 1)

dr("RSRT") = String.Format("R2 X {0} X{1}", xindex, index + 1)

value = (xsample.SumSample(xindex, index + 1)) - (SampleCount *
xsample.AvgSample(xindex) * xsample.AvgSample(index + 1))

value = Math.Pow(value, 2)

valuesubl = xsample.SumSampleSqr2(xindex) - (SampleCount *
Math.Pow(xsample.AvgSample(xindex), 2))

valuesub2 = xsample.SumSampleSqr2(index + 1) - (SampleCount *
Math.Pow(xsample.AvgSample(index + 1), 2))

value = value / (valuesub1 * valuesub2)

dr("RSRTVALUE") = value

value =1/ (1 - value)

dr("VIFVALUE") = value

If isSelect = False And value > nudNotMore.Value Then

isSelect = True
dr("ISFIRST") = True
End If
dtVIF.Rows.Add(dr)

End If

Next
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Next

dgvVIF.DataSource = dtVIF
Else
MsgBox("N3aNiinsfiiuIm Z nou")
End If
Catch ex As Exception
MessageBox.Show(ex.Message, "Error")
End Try

End Sub

"' <summary>

" Random Z Sample

"' </summary>

" <param name="sender"></param>

" <param name="¢"></param>

" <remarks></remarks>

Private Sub btnCalulateZ Click(ByVal sender As System.Object, ByVal e As

System.EventArgs) Handles btnCalulateZ.Click

Try

P = CDec(txtP.Text)

SampleCount = CInt(txtSample.Text)

FreeVeriable = Clnt(txtFreeVariable.Text)

zsample = New SampleEntity(FreeVeriable + 1)

zsample.SampleCount = SampleCount

dgvZValue.Columns.Clear()

Dim DataGridViewCellStylel As System.Windows.Forms.DataGridViewCellStyle =
New System.Windows.Forms.DataGridViewCellStyle

Dim temp As New System.Windows.Forms.DataGridViewTextBoxColumn
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temp.DataPropertyName = "Samplelndex0"
DataGridViewCellStylel.Format = "N5"
DataGridViewCellStyle1.NullValue = Nothing
temp.DefaultCellStyle = DataGridViewCellStylel
temp.HeaderText = "E"
temp.ReadOnly = True
dgvZValue.Columns.Add(temp)
For index As Integer = 1 To FreeVeriable + 1
temp = New System.Windows.Forms.DataGridViewTextBoxColumn
temp.DataPropertyName = "Samplelndex" + index. ToString()
DataGridViewCellStylel.Format = "N5"
DataGridViewCellStyle1.NullValue = Nothing
temp.DefaultCellStyle = DataGridViewCellStylel
temp.HeaderText = "Z" + index.ToString()
temp.ReadOnly = True
dgvZValue.Columns.Add(temp)
Next
For freeindex As Integer = 0 To FreeVeriable + 1
Dim randomvalue As Integer = CInt((10000 * Rnd()) + 1)
Dim atemp(SampleCount - 1) As Decimal

Dim utemp(SampleCount - 1) As Decimal

For sampleindex As Integer = 0 To SampleCount - 1
If sampleindex = 0 Then
atemp(sampleindex) = (CDec(56) * randomvalue + 31) Mod 100
Else
atemp(sampleindex) = (CDec(56) * atemp(sampleindex - 1) +31) Mod 100
End If
utemp(sampleindex) = atemp(sampleindex) / 100

Next



119

For index As Integer = 0 To SampleCount - 1 Step 2
zsample.SampleValue. Rows(index)(freeindex) = (Math.Sqrt(-2 *
Math.Log(utemp(index), Math.E))) * Math.Cos(2 * Math.PI * utemp(index + 1)) 'Sqrt(-2 In R1)
* (Cos 2 PiR2)
zsample.SampleValue.Rows(index + 1)(freeindex) = (Math.Sqrt(-2 *
Math.Log(utemp(index), Math.E))) * Math.Sin(2 * Math.PI * utemp(index + 1)) 'Sqrt(-2 In R1) *
(Sin 2 Pi R2)
Next
Next
dgvZValue.DataSource = zsample.SampleValue
Catch ex As Exception
MessageBox.Show(ex.Message, "Error")
End Try
End Sub

End Class
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