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ABSTRACT

The objective of this special problem is to analysis for finding the optimal
return rates. The relationship between each type of securities was analyzed i.e., fixed
deposit, bond, mutual fund for living and life insurance. Linear programming method
was used to find the optimal solutions. Moreover, Solver and visual basic for
applications (VBA) were utilized to find the optimal choice for investing in financial
securities. The interactive results from VBA can represent the optimal solution for
decision support in investment. The results from this study were demonstrated in
the form of return rates, net income and tax abatement. In addition, considering the
comparison between the return rates in each securities found that in present
situation, for the young investor life insurance is suitable more than the others but

for the older the mutual fund is the best solution

Keywords : Optimization, Fixed Deposit, Bond, Retirement Mutual Fund (RMF),
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(Best annualized return, 5-year holding period)
ShsmAnBULNUTILETAR, SYBsIANAIY 5 -24% | 1.0% | 0.8%
(Worst annualized return, 5-year holding period)
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2:8.1 wqwﬁmsaau-msamu (Saving - Investment Theory of Interest or

Real Theory)
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nsaaulundnninddruuneenidu 2 Yssianlugq Aenisamulundnnind

Y a ' aa = 1 E4 1 o LY =l L4 = LY
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AsUTTEEIIAN dan1shanenidevesdesuuuissunnsinety Fan 514 Gusnyssiani
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1y o = a 1 &l a =
pounind Ineviluarilsegamsiniuegi 3 WWeu 6 oy 12 oy waz 24 Weu

R N e T G T B (10 LM T e B
el ; Faadwdwe [ls=h 3 0@ [ls=h 6 iaal’ ;
5. N§eATOUSLN AN, 0.6000 1.7000 2.0000 2.3500 2.6000 2.7000
Buldduaiun 2 a.a. 56 2 a.8. 56 2 a.A. 56 2 a.a. 56 2 a.a. 56 2 a.a. 56
§. NFIINN 3N, 0.7500 1,6250 2.0000 2.3750 2.6250 2.6250
dnlddouaiun 17 n.u. 56 17 n.u. 56 17 n.u. 56 17 n.u. 56 17 n.u, 56 17 n.u. 56
5. DOUAY 1.0000 2.2500 2.5000 2.9000
Gulddeuaiun 15 n.u. 54 15 n.u. 54 15 n.u. 54 15 n.u. 54
s. nAnsine an, 0.7500 1.6000 1.9500 2.3000 2.5500 2.5500(
Gulddeudiug 4 a.a, 56 4 a.a. 56 4 a.a. 56 4 .. 56 4 a.a. 56 4 a.a. 56
s. ngolny an, 0.7500 1.6250 2.0000 2.2500 2.6250 2.6250)
Gulddaus uni 11 a.a, 56 11 a.a. 56 11 a.a. 56 11 a.A. 58 11 a.a, 56 11 a.A. 56
. Iwurdivd an. 0.7500 1.6000 2.0000 2.3500 2.6000 2.6000
Gulddouaiuni 11 a.a. 56 11 a.A. 56 11 s.A. 56 11 a.a. 56 11 a.A. 56 11 a.A. 56
5. wsine an, 0.1250 1.7500 2.0000 2.2500 2.5000 2.7000]|
Eutydouaiuni 9 a.a. 56 9 a.A. 56 9 @.A. 56 9 a.8. 56 9 a.A. 56 9 5.a. 56
s. ylad an. 0.6500 1.7500 2.0000 2.4000 2.6000 2.7500
Gulddouaiun 16 n.u. 56 16 n.u, 56 16 n.u. 56 16 n.u. 56 16 n.u. 56 16 n.u. 56
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1 a‘ -] o o s A 0. w a L3
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#n o Aldluiaded
P = 59A1089WUsURNS

o v ) s a ¢d v w w
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C = yarnldnau (Redemption Value) 109%WusUng WUIUIUUILYNIEY D TUN
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A1 C wihnuen F

L7 a a at dlll 1 a ‘4 v

r = 9n31AUDY (Coupon Rate) Y8INUsURT amwumu’tﬁmaq’tugﬂwmammsmh
L7 a: EJ :J 1 U v 1 a L7 [ | = 1
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o d s .o a o U 1Y
g = 9n919U8anUsu (Modified Coupon Rate) w83WusUns Awee g lau1an
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G= dnmaugvesiustng A1 G lanauduwus Gi=Fr o G=Fr/i

]
=~

dau G ludfidniinsamuiiednsinouuny i agldsunisiienenidemiaiy
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2.15 Aipsevidayalagld Solver - Excel

a =i P a ¢ . v ')
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M3l 2.4 fegdoyadmiusnalanly solver
) 2 a4 o '
2.15.1 Yunaun1sly Solver iNaAUIUAT

1. \@@anwy Tools > Solver
= v 1 g ¥ o sJ 1 s c’l“
2. BUNUIMN Solver Parameter YN0 'lwmwumaaul*umm MU

[ Solver Parameters I @
Set Target Cell: 5055 ‘ 7 Solve ;
Equal To: © Max (M () Valueoft 0 ‘ =% h
By Changing Cells:
$852:6884 _ < ) Guess J
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e I—
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e Equal To Jumsimualinadwsiuumwinlus deanunsarmualsy
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gﬂﬁ 2.8 M11613 Change Constraint

1 A o 1
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o fudeniliu Keep Solver Solution - Excel asdsuAnsadliay
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9
K i
11 | Adustable Cells B
12 Cell Name Qriginal Value Final Value
13 $BS2 Adwaw ¢ 100 50
14| $BS3 B 1wm | 100 210 |
15 $BS4 Cdmw 100 40 |
16)
17
18 | Constraints l
19 Cell Name Cell Value Formula Status  Slack {
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2.18.1 UseLAnaasauiimanziu VBA lu Excel
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A A <. b iieba D | P G
1 |Variables x1 x2 X3 x4
2 Coefficlents 0.020364583 0.019220534 0.043740609 0.043283333
3 |Solutions
4 |Z 0
5
6 |Constraintsl 1 1 i i|= 1000000
7 |Constraints2 1 0 0 0|>= 200000
8 Constraints3 0 1 0 0|>= 1000
9 |Constraints4 0 1 0 D<= 2000000
10 Constraints5 0 0 i 0]>= 5000
11 |Constraints6 0 0 1 0l<= 500000
12 Constraints7 0] 0 0 1|>= 30000
33|
14 LHS RHS
15 |Constraintsi 0 1000000
16 Constraints2 0 200000
17 |Constraints3 0 1000
18 |Constraints4 0 2000000
19 |ConstraintsS 0 5000
20 Constraints6 0 500000
21 Constraints? 0 30000
3U# 4.1 wanamstaudeyaadlu Cells
Tu Cells Youdoyanannioniiu Cells Afn1sAuan
Cells ans
B4 =SUMPRODUCT(B2:C2:D2:E2,B3:C3:D3:E3)
B15 =SUMPRODUCT(B3:C3:D3:E3,86:C6:D06:E6)
B16 =SUMPRODUCT(B3:C3:D3:E3,B7:C7:DT:ET)
B17 =SUMPRODUCT(B3:C3:D3:E3,B8:C8:D8:E8)
B18 =SUMPRODUCT(B3:C3:D3:E3,89:C9:D9:E9)
B19 =SUMPRODUCT(B3:C3:D3:E3,810:C10:D10:E10)
B20 =SUMPRODUCT(B3:C3:D3:E3,B11:C11:D11:E11)
B21 =SUMPRODUCT(B3:C3:03:E3,B12:C12:D12:E12)
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By Changing Cells: -
Subject to the Constraints: Options
$B$15 = $C815 " Add
$8$16:5B817 >= SC816:5C517 LTI
$B$18 <= §C§18 et
SB$19 »>= $C519
oo
$BS21 >= £C521 L |- i e
-

< v
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=i o v
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A #1.4 B S LM= 10 OV, -8 (E G
1 Variables x1 x2 x3 _[x4
2 Coefficents 0.020364583 0.019220534 0.043740609 0.043283333
3 Solutions 200000 1000 500000 299000
4 7 38904.15837
5
6 |Constraintsi 1 i 1 1= 1000000
7 |Constraints2 i 0 0 0]>= 200000
8 [Constraints3 0 1 0 Q|>= 1000
9 Constraints4 0 1 0 0|<= 2000000
10 Constraints5 0 0 1 Qf>= 5000
11 Constraints6 0 0 1 0l<= 500000
12 Constraints7 0 0 0 1|>= 30000
13
14 LHS RHS
15 [Constraints1 1000000 1000000
16 Constraints2 200000 200000
17 Constraints3 1000 1000
18 Constraints4 1000 2000000
19 Constraints5 500000 5000
20 Constraints6 500000 500000
21 Constraints7 299000 30000
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0l aUss  senileilléiu  dwouluasauvesdavan yaA10ey Y
0 1034.095387
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TAnvaanid1slusunsuman

Private Sub CommandButton1 Click()
SolverReset
SolverOK SetCell:=Range("B114"), MaxMinVal:=1, ByChange:=Range("B113:E113")
SolverAdd CellRef:=Range("B125"), Relation:=2, FormulaText:=Range("C125")
SolverAdd CellRef:=Range("B126"), Relation:=3, FormulaText:=Range("C126")
SolverAdd CellRef:=Range("B127"), Relation:=3, FormulaText:=Range("C127")
SolverAdd CellRef:=Range('B128"), Relation:=1, FormulaText:=Range('C128")
SolverAdd CellRef:=Range("B129"), Relation:=3, FormulaText:=Range("C129")
SolverAdd CellRef:=Range("'B130"), Relation:=1, FormulaText:=Range("C130")
SolverAdd CellRef:=Range("B131"), Relation:=3, FormulaText:=Range("C131")
SolverAdd CellRef:=Range("B113:E113"), Relation:=3, FormulaText:="0"
SolverSolve UserFinish:=True
Range("B113").Select
TextBox2.Value = ActiveCell.Value
Range("C113").Select
TextBox3.Value = ActiveCell.Value
Range("D113").Selecl
TextBox4.Value = ActiveCell.Value
Range("E113").Select
TextBox5.Value = ActiveCell.Value

End Sub

Private Sub CommandButton2_Click()
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UserForm2.TextBox1.Text = TextBox2.Text
UserForm2.Show

End Sub

Private Sub CommandButton3_Click()
UserForm3.TextBox1.Text = TextBox3.Text
UserForm3.Show

End Sub

Private Sub CommandButton4_Click()
UserFormd.TextBox1.Text = TextBox4.Text
UserForm4.Show

End Sub

Private Sub CommandButton5_Click()
UserFormb5.TextBox1.Text = TextBox5.Text
UserForm5.Show

End Sub

Private Sub CommandButtoné_Click()

If IsNumeric(TextBox6.Text) And IsNumeric(TextBox7.Text) And
IsNumeric(TextBox8.Text) And IsNumeric(TextBox9.Text) Then

TextBox10.Text = Val(TextBox6.Text) + Val(TextBox7.Text) + Val(TextBox8.Text)
+ Val(TextBox9.Text)

Dim vall As Double
Dim val2 As Double

Dim val3 As Double




Dim vald As Double
vall = TextBox6.Text
val2 = TextBox7.Text
val3 = TextBox8.Text
vald = TextBox9.Text
Sum = vall + val2 + val3 + vald
TextBox10.Text = Format(Sum, "#,##0.00")
End If
End Sub
Private Sub CommandButton7 Click()
UserFormé6.Show
End Sub
Private Sub CommandButton8_Click()
Worksheets("EOneOaFAOBEA").Select
Range("B1").Value = TextBox1.Value
UserForm7.Show
End Sub
Taavasmihddmiutoudeyavomanningnianisitu
Private Sub ScrollBarl_Change()
Row - ScrollBarl.Value
TextBox6.Value = ActiveCell(1 + Row, 1).Value
If ComboBox1 = "*OA" Then

TextBox7.Value = ActiveCell(1 + Row, 2).Value
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Else: TextBox7.Value = ActiveCell(1 + Row, 3).Value
End If
End Sub
Private Sub UserForm_Initialize()
Worksheets("EQmeOaEAODEA").Select
Range("I2").Select
TextBox6.Value = ActiveCell.Value
TextBox7.Value = ActiveCell(1, 2).Value
With ComboBox1
.RowSource = "
Addltem "20A"
Additem "E-O§"
End With
End Sub
Private Sub CommandButton1 Click()
Worksheets("EOneOaFAOBEA"). Select
Range("B6").Value = TextBox1.Value
Range("B7").Value = TextBox2.Value
Range("B18").Value = TextBox10.Value
Range("B16").Value = TextBox3.Value / 100
Range("B19").Value = TextBox11.Value
Range("B17").Value = TextBox12.Value / 100

Range("B85").Value = TextBox4.Value
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Range("B84").Value = TextBox5.Value
Range("B93").Value = TextBox7.Value
Range("B94").Value = TextBox8.Value
If TextBox8.Text >= 600000 Then

TextBox9.Text = ((TextBox8.Text * (TextBox7.Text - 2)) / 1000) * 20
Else: TextBox9.Text = ((TextBox8.Text * (TextBox7.Text - 1)) / 1000) * 20
End If
If TextBox8.Text < 250000 Then

TextBox9.Text = ((TextBox8.Text * TextBox7.Text) / 1000) * 20
End If
Range("B96").Value = TextBox9.Value
UserForm2.TextBox2. Text = TextBox1.Text
UserForm2.TextBox3.Text = TextBox2.Text
UserForm3.TextBox8.Text = TextBox10.Text
UserForm3.TextBox2. Text = TextBox3.Text
UserForm3.TextBox9.Text = TextBox11.Text
UserForm3.TextBox10.Text = TextBox12.Text
UserForm4.TextBox7.Text = TextBox4.Text
UserFormd.TextBox15.Text = TextBox5.Text
UserFormb.TextBox3.Text = TextBox7.Text
Me.Hide

End Sub
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TAnvaantA1a@uaInUsEdn
Private Sub CommandButton1_Click()

If IsNumeric(TextBox1.Text) And IsNumeric(TextBox2.Text) And
IsNumeric(TextBox3.Text) Then

TextBox4.Text = TextBox1.Text * (TextBox2.Text / 12) * (TextBox3.Text / 100)
End If
If IsNumeric(TextBoxd.Text) Then
TextBox5.Text = TextBoxd.Text - (TextBox4.Text * 0.15)
End If
If IsNumeric(TextBox1.Text) And IsNumeric(TextBox5.Text) Then
TextBox6.Text = Val(TextBox1.Text) + Val(TextBox5.Text)
TextBox6.Text = Format(TextBox6.Text, "#,##0.00")
End If
UserForm1.TextBox6.Text = TextBox6.Text
Me.Hide
End Sub
TAnvaantinanawusUns
Private Sub CommandButton1 Click()
Worksheets("%N! °NpA").Select
Range("B4").Value = TextBox8.Value
Range("B2").Value = TextBox2.Value / 100
Range("B3").Value = TextBox10.Value / 100

Range("B5").Value = TextBox9.Value
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Range("F55").Select

TextBox4.Value = ActiveCell.Value

If IsNumeric(TextBox1.Text) Then
TextBox3.Text = TextBox1.Text / 1000

End If

If IsNumeric(TextBox3.Text) And IsNumeric(TextBox4.Text) Then
TextBox5.Text = TextBox3.Text * TextBox4.Text

End If

If IsNumeric(TextBox5.Text) Then
TextBox6.Text = TextBox5.Text - (TextBox5.Text * 0.15)

End If

If IsNumeric(TextBox1.Text) And IsNumeric(TextBox6.Text) Then
TextBox7.Text = Val(TextBox1.Text) + Val(TextBox6.Text)
TextBox7.Text = Format(TextBox7.Text, "#,##0.00")

End If

UserForm1.TextBox7.Text = TextBox7.Text

Me. Hide

End Sub

TAnvaanlinanawusainenIsaesdn

Private Sub CommandButton1_Click()

If IsNumeric(TextBox1.Text) And IsNumeric(TextBox7.Text) Then
TextBox13.Text = TextBox1.Text / TextBox7.Text

End If
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If IsNumeric(TextBox15.Text) And IsNumeric(TextBox13.Text) And
IsNumeric(TextBox7.Text) Then

TextBox12.Text = TextBox13.Text * (Val(1) + Val(TextBox15.Text / 100)) A
TextBox7.Text) - 1) / (TextBox15.Text / 100))

TextBox12.Text = Format(TextBox12.Text, "#,##0.00")
End If

If IsNumeric(TextBox12.Text) And IsNumeric(TextBox1.Text) And

IsNumeric(TextBox7.Text) Then
TextBox5.Text = TextBox12.Text - (TextBox13.Text * TextBox7.Text)
End If
If IsNumeric(TextBox5.Text) Then
TextBox14.Text = TextBox12.Text
End If
UserForm1.TextBox8.Text = TextBox12.Text
UserFormé6.TextBox1.Text = TextBox13.Text
Me.Hide
End Sub
TAnuaIninAeUsEAuTIn AIA
Private Sub CommandBullon1_Click()
If TextBox9.Text >= 600000 Then
TextBoxd.Text = (TextBox9.Text * (TextBox3.Text - 2)) / 1000
Else: TextBoxd.Text = (TextBox9.Text * (TextBox3.Text - 1)) / 1000
End If

If TextBox9.Text < 250000 Then
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TextBoxd.Text = (TextBox9.Text * TextBox3.Text) / 1000

End If

If IsNumeric(TextBox4.Text) Then
TextBox5.Text = TextBoxd.Text * 20

End If

If IsNumeric(TextBox1.Text) And IsNumeric(TextBox5.Text) Then
TextBox6.Text = TextBox1.Text - TextBox5.Text

End If

If IsNumeric(TextBox6.Text) And IsNumeric(TextBox9.Text) Then
TextBox7.Text = Val(TextBox6.Text) + Val(TextBox9.Text)
TextBox7.Text = Format(TextBox7.Text, "#,##0.00")

End If

UserForm1.TextBox9.Text = TextBox7.Text

UserFormé.TextBox2. Text = TextBox4.Text

Me.Hide

End Sub

TAnvuantinA1anIsaangaun1EUTEaNY

Private Sub CommandButton1_Click()

If TextBox1.Text > 500000 Then

TextBox3.Text = 500000

Else: TextBox3.Text = TextBox1.Text

End If

If TextBox2. Text > 100000 Then




TextBox4.Text = 100000

Else: TextBox4.Text = TextBox2. Text

End If

If IsNumeric(TextBox3.Text) And IsNumeric(TextBoxd. Text) Then

TextBox5.Text = Val(TextBox3.Text) + Val(TextBox4d.Text)

End If

UserForm1.TextBox15.Text = TextBox5.Text

Me.Hide

End Sub
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