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## 4782405826 : MAJOR STATISTICS
KEY WORD: RANDOM WALK / DIVERSIFICATION / OPPORTUNITY LOSS.

SOMJAI KUNJIRATANACHOT: DIVERSIFICATION OVER TIME WHEN RISK
FACTOR IS A RANDOM WALK. THESIS ADVISOR: SEKSAN
KIATSUPAIBUL, Ph.D., 106 pp.

The objective of this study is to investigate diversification patterns when the profits
are under uncertainty. This research studies five models when objective functions are
quadratic opportunity loss function, cube opportunity loss function, biquadratic opportunity
loss function, fifth power opportunity loss function and piecewise linear opportunity loss -
function and find optimal solutions for the five models.

The five models are based on the minimization of the expected opportunity loss. The
conclusion is that, for all of the five models, the weight patterns are nearly similar, and the
weight patterns of the first four models are symmetric around the midpoint.

The following two simple heuristics are investigated:

1. The diversification by using maximal time probability

2. Equal weight

The two heuristics are compared with the optimal solutions from the five models by
employing the following two criteria:

1. Euclidean distance

2. Comparison expected opportunity loss base on replacement

The comparison shows that the equal weight heuristic seems more appropriate than

the maximal time probability.
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Field of study Statistics Advisor’s signature_...{é"”‘" CApa (3
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5 0.18750 0.25000 0.12500 0.25000 0.18750
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7 0.15625 0.18750 0.09375 0.12500 0.09375 0.18750 0.15625
8 0.15625 0.15625 0.09375 0.09375 0.09375 0.09375 0.15625 0.15625
9 0.13672 0.15625 0.07813 0.09375 0.07031 0.09375 0.07813 0.15625 0.13672
10 0.13672 0.13672 0.07813 0.07813 0.07031 0.07031 0.07812 0.07813 0.13672 0.13672
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day wl w2 w3 w4 w5 w6 w7 w8 w9 w10 wll wi2

3 0.25000 | 0.50000 | 0.25000

4 0.25000 | 0.25000 | 0.25000 0.25000

5 0.18750 | 0.25000 | 0.12500 | 0.25000 | 0.18750

6 0.18750 | 0.18750 | 0.12500 | 0.12500 | 0.18750 | 0.18750

7 0.15625 | 0.18750 | 0.09375 0.12500 | 0.09375 0.18750 | 0.15625

8 0.15625 | 0.15625 0.09375 0.09375 0.09375 0.09375 0.15625 0.15625

9 0.13672 | 0.15625 0.07813 0.09375 0.07031 0.09375 0.07813 0.15625 0.13672

10 0.13672 | 0.13672 | 0.07813 0.07813 0.07031 0.07031 0.07813 0.07813 0.13672 0.13672

11 0.12305 | 0.13672 | 0.06836 | 0.07813 0.05859 | 0.07031 0.05859 | 0.07813 0.06836 | 0.13672 0.12305

12 0.12305 | 0.12305 0.06836 | 0.06836 | 0.05859 | 0.05859 0.05859 | 0.05859 | 0.06836 | 0.06836 | 0.12305 0.12305
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Hansudhrnevesdwwufe Min  E[f(Z)]

fmuald f(2) = (X - X(W))°
e Z rﬂué’huﬂitjummﬁnﬁﬂamﬁﬁzﬁwﬁu
4 R0l
Z,=X; =X5W) - ;3=12,.,20" k=12.,n

a2 1dHensuihwinevesduuudatl
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0<w, <1 k=12..,n

Y [
gdimssunamdadiuvenininfhinmsvieluuaaziu (w, ) d1e Tsunsulu Excel

Y Y o o > = ° 9 a =2 J o
ﬂ’JEJﬂTJGL"]f Solver MNITATUIUNT W, ey %Qil&ﬂﬁﬂ?ﬂ]ﬂlﬂgﬁﬂﬁwmiﬂﬂﬂﬁﬁﬂﬂ%u

wlszasA Min - E[(X — X (W))*] maiéf%’e%ﬁwﬁdewk =luaz w, >0 ,k=12..n
k=1

I&masansng

g} o A o o J o w
NI 4.3 uﬁmgﬂuuuumuﬂﬁmmzmflumiamueuaﬂWaﬂ%umzﬁﬂiamﬁaﬂmamm

day wl w2 w3 w4 w5 w6 w7 w8 w9 w10 wll wli2

3 0.25000 | 0.50000 | 0.25000

4 0.25000 | 0.25000 | 0.25000 | 0.25000

5 0.20161 0.23387 | 0.12903 | 0.23387 | 0.20161

6 0.19266 | 0.18807 | 0.11927 | 0.11927 | 0.18807 | 0.19266

7 0.16884 | 0.18014 | 0.09398 | 0.11409 | 0.09398 | 0.18014 | 0.16884

8 0.16304 | 0.15819 | 0.08982 | 0.08896 | 0.08896 | 0.08982 | 0.15819 | 0.16304

9 0.14802 | 0.15339 | 0.07817 | 0.08620 | 0.06843 | 0.08620 | 0.07817 | 0.15339 | 0.14802

10 0.14401 0.13959 | 0.07576 | 0.07462 | 0.06601 | 0.06601 0.07462 | 0.07576 | 0.13959 | 0.14401

11 0.13340 | 0.13630 | 0.06867 | 0.07290 | 0.05667 | 0.06413 0.05667 | 0.07290 | 0.06867 | 0.13630 | 0.13340

12 0.13044 | 0.12652 | 0.06705 | 0.06588 | 0.05522 [ 0.05489 | 0.05489 | 0.05522 | 0.06588 | 0.06705 | 0.12652 | 0.13044
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day wl w2 w3 w4 w5 w7 w8 w9 w10 wll wl2

srAd JdF

3 0.25000 | 0.50000 | 0.25000

4 0.25000 | 0.25000 | 0.25000 | 0.25000

5 0.22501 | 0.19896 | 0.15205 | 0.19896 | 0.22501

6 0.19922 | 0.18530 | 0.11548 | 0.11548 | 0.18530 | 0.19922

7 0.18036 | 0.17331 | 0.09393 | 0.10479 | 0.09393 | 0.17331 | 0.18036

8 0.17083 | 0.15804 | 0.08682 | 0.08431 | 0.08431 | 0.08682 | 0.15804 | 0.17083

9 0.15860 | 0.15097 | 0.07770 | 0.07968 | 0.06609 | 0.07968 | 0.07770 | 0.15097 | 0.15860

10 0.15206 | 0.14105 | 0.07393 | 0.07100 | 0.06196 | 0.06196 | 0.07100 | 0.07393 | 0.14105 | 0.15206

11 0.14328 | 0.13616 | 0.06852 | 0.06832 | 0.05437 | 0.05867 | 0.05437 | 0.06832 | 0.06853 | 0.13616 | 0.14328

12 0.13845 | 0.12896 | 0.06606 | 0.06323 | 0.05206 | 0.05125 | 0.05125 | 0.05206 | 0.06323 | 0.06606 | 0.12896 | 0.13845

k4
< 4 o @ 1 ] A
il1ﬂ@15Ni]gL‘l’iH’NEIILL'U']J"U@\‘IﬂﬁﬂiZQWﬂHWﬂuﬂiuaﬁﬁﬂlliﬂﬂngﬂf"]\iﬁﬁﬂﬂ UM TATIUVYDIN

Y ] v
Wiinlumsasmuunnniudug tagmsnszneaziianyuziaunagnu

d v o W
415  WanFuvesaaslemasniiaar

Handudhvanevesdmuude  Min  E[f(Z)]




61

fmuald £(2) = (X — X(W))°
e Z yﬂuéﬁuﬂifjummmﬁﬂiamaﬁgﬁﬂﬁu
z2=(2,2,..2,..)
Z,=X; =X, W) ;j=12..2""  k=12.,n
a2 @il Fuihmnovesiuudail
Min  E[(X — X (W))°]

Y o w
Taslivodnane

k=1

0<w, <1 k=12..n

£ v
sghimssnamdadiuveuihminiiimsveluideziy (w, ) de Tusunsulu Excel

9 ) o o = = o Yy a =2 o Jo
Aen13 19 Solver MIMIAIMINKT W, WHIZAY B IUMIMUINILABINITUDITINTU
J - 9y A L
gatlszaan Min - E[(X — X(W))°] ma”memmewk =luaz w, >0 ,k=12..,n
k=1

Tanadansng

oy o A Jd o U o w
M3 4.5 uaasguomihminfimunganlumsasuvesilandua ndeTomaesniidei

day wl w2 w3 w4 w5 @f\f w7 w8 w9 w10 will wi2
3 0.25000 | 0.50000 | 0.25000

4 0.25000 | 0.25000 | 0.25000 | 0.25000

5 0.22501 | 0.19896 | 0.15205 | 0.19896 | 0.22501

6 0.20673 | 0.17948 | 0.11379 | 0.11379 | 0.17948 | 0.20673

7 0.19037 | 0.16754 | 0.09322 | 0.09774 | 0.09322 | 0.16754 | 0.19037

8 0.17911 | 0.15633 | 0.08456 | 0.08000 | 0.08000 | 0.08456 | 0.15633 | 0.17911

9 0.16822 | 0.14901 | 0.07681 | 0.07426 | 0.06342"| 0.07426 | 0.07681 .| 0.14901 | 0.16822

10 0.16041 | 0.14142 | 0.07249 | 0.06745 | 0.05823 | 0.05823 | 0.06745 | 0.07249 | 0.14142 | 0.16041

11 0.15249 | 0.13620 | 0.06806 | 0.06440 | 0.05187 | 0.05396 | 0.05187 | 0.06440 | 0.06806 | 0.13620 | 0.15249

12 0.14667 | 0.13054 | 0.06530 | 0.06056 | 0.04915 | 0.04779 | 0.04778 | 0.04915 | 0.06056 | 0.06530 | 0.13054 | 0.14667
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day wl w2 w3 w4 w5 wb w7 w8

3 0.2500 | 0.2500 | 0.5000

4 0.0000 | 0.5000 | 0.0000 | 0.5000

5 0.1875 | 0.1250 | 0.1875 | 0.3125 | 0.1875

6 0.1250 | 0.2500 | 0.1250 | 0.0000 | 0.3750 | 0.1250
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Arc sine law for the position of the maxima

H 1 v Y
= = a =S

] < o 1 o 1 ] 1 ]
ﬁ@ ﬂ':l’lll1!'ﬁ]gll]uﬁﬂ’lllﬁ1/]3J’lﬂ1/]ﬁﬂﬁ]glﬂﬂ"Uuslullﬂﬁgﬂ'lllﬂu\?"]J@Q"]f'J\u'Ja'l@'Nc] ﬁ’lﬂﬂ]’lﬂ\lu'ﬁlg

a
v

$ludadl

Mlsvetun  kik=12.....n

fvua S,

S

=1

andwrdasudu (hlsgasudu) iga k=0

i b4 v 9 v v
= a =~ =)

A o Y + A o | A = [ v @ o A a d?’
nnnmruali Rn 19 @]']!L‘WuQLiJi’)ﬂThlﬁﬂiJ']ﬂVIf"!ﬂ%&ﬂﬂ"lluﬂﬁ\‘]Lljﬂ muumhlﬁnmﬂ‘ﬂqxamzmmm

o 4 A S
AfuEnuARe O g+
- n

o Y
Mmuald
A o 1< o
k=0 HNUYAVDIIAN (FU) 1 TUIN
k=2p uMUYAURIIATN (Ju) g
AP ;
k=2p+1 HNUYATRINAIN (3U) (Tuiaud
{ o I~ @
k =2v unuareIaIn (Tu) Wuiugaiie
4

a

o ] d 4 o 4 § ] y
dmuald PR =k) Ao anmninzihidimlsimniigaaziaiu luganai k

b4
[V

] I~ A o ~ A a XK [l I dy
?mJﬁmmﬂummmmﬂmﬂuﬂﬂﬂwmﬂﬂam %zmﬂmuslmmazﬂqﬂmmnmtﬂumu

Uy, , k=0
P(R; =k)= %uzpum2p , k=2p2p+1
%u2v ! k=2v

9 o ° o N Aa . & Aao 4 A o v
llﬂ‘vnﬂ”ﬁ’ﬂ"Iaﬂﬂﬂwuli‘ﬂllﬂjuJu'ﬁ]glﬂu‘ﬂllﬂ']lrliilg"’llu 1 UM Wi@ﬂWhliﬁlgﬂﬂﬂQ 1 U1 !Ny
Y

v
a

] Y A 1w £ 3 YA ° ° 1 o = o £ o Y a A o A
mﬂzgﬂuﬂmmu Gﬁﬁﬂulﬂllﬂﬁ%1aﬂ\‘1ﬂ1‘lﬁﬁll AR 3 IU AU 12 I GﬁﬁﬂW‘lﬂLﬂﬂﬁﬂ1uﬂﬁﬂlﬂﬂ115ﬂ%8

a dgl Y [ u’o’j Y o ' J
ﬁ"l‘lﬂiﬂlﬂﬂ"’llullﬂﬂ1ﬂslu 123U ffﬂ”luﬂ"limﬂ\?ﬂﬂﬂﬁ1u1iﬂllﬂﬂllﬂﬁqﬂ ﬂ\‘l@]151\1ﬁ@llﬂu



Y

11

319 4.7 Llﬁﬂ\?fﬁ1u3uﬁﬂ1uﬂ1‘iﬂiﬂ10\15}u§1u3u 127U

MU @) Snnuaeumsal = 2" asumsal
3 4
4 8
5 16
6 32
7 64
8 128
9 256
10 512
11 1024
12 2048

v [ 4 v
A3 4.8 HeAInNNU nm‘ﬂuﬂﬁﬂsmmﬂm qavtn AYUNLABL U

day | wl | w2 ’wi‘j’ /4-,) WS E-é‘ | w7 | w8 | wo | wl0 | wil | wi2
3 0.5000 | 0.2500 | 0.2500

4 0.3750 | 0.2500 | 0.1250 | 0.2500

5 0.3750 | 0.1875 | 0.1250 | 0.1250 | 0.1875

6 0.3125 | 0.1875 | 0.0938 | 0.1250 | 0.0938 [ 0.1875

7 0.3125 | 0.1563 | 0.0938 | 0.0938 | 0.0938 | 0.0938 | 0.1563

8 0.2734 | 0.1563 |-0.0781 | 0.0938 | 0.0703 [ 0.0938 | 0.0781 | 0.1563

9 0.2734 | 0.1367 |- 0.0781 [ 0.0781 | 0.0703 | 0.0703 | 0.0781 | 0.0781 | 0.1367

10 | 0.2461 | 0.1367 | 0.0684-| 0.0781 | 0.0586 | 0.0703 | 0.0586 [ 0.0781 | 0.0684 | 0.1367

11 0.2461° { 0.1230 | 0.0684 | 0.0684 | 0.0586 | 0.0586 | 0.0586-| 0.0586 | 0.0684 | 0.0684 | 0.1230

12 | 0.2256 | 0.1230 | 0.0615 | 0.0684 | 0.0513 | 0.0586 | 0.0488 | 0.0586 | 0.0513 | 0.0684 | 0.0615 | 0.1230
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un k:k=123...,n

day wl w2 w3 w4 w5 wé w7 w8 w9 w10 wll wl2
3 0.3333 | 0.3333 | 0.3333

4 0.2500 | 0.2500 | 0.2500 | 0.2500

5 0.2000 | 0.2000 | 0.2000 | 0.2000 | 0.2000

6 0.1667 | 0.1667 | 0.1667 | 0.1667 | 0.1667 | 0.1667

7 0.1429 | 0.1429 | 0.1429.| 0.1429 | 0.1429 | 0.1429 | 0.1429

8 0.1250 | 0.1250- | '0.1250 |-0.1250 | 0.1250 | 0.1250 | 0.1250-| 0.1250

9 0.1111 | 0.1111 { 0.1111 | O0.1111 | O.1111 | 0.1111 | O.1111 | O.1111 | O0.1111

10 0.1000 | 0.1000 [ 0.1000 | 0.1000 | 0.1000 | 0.1000 | 0.1000 { 0.1000 [ 0.1000 | 0.1000

11 0.0909 | 0.0909 | 0.0909 | 0.0909 | 0.0909 | 0.0909 | 0.0909 | 0.0909 | 0.0909 | 0.0909 | 0.0909

12 0.0833 | 0.0833 | 0.0833 | 0.0833 | 0.0833 | 0.0833 | 0.0833 | 0.0833 | 0.0833 | 0.0833 | 0.0833 | 0.0833
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andalomasniidaes
3 0.35355 3
4 0.17678 4
5 0.23385 5
6 0.15934 6
7 0.18750 74
8 0.14363 8
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nyal 3 3u
Option Explicit
Const nday = 3
Const nsit =2 ” (nday - 1)
Sub kai()
Dim i, j, k, Count, n, sum, m, total, value As Integer
Sheets("result").Range("al:210000").ClearContents
Fori=1 To nday
Forj=1To 2 (nday - 1)

Ifi=1 Then
Sheets("result").Cells(j, i) = 0
Count = 1

Else
n=2" (nday - i)

If (Count <= n) Then
Count = Count + 1
Sheets("result").Cells(j, i) = 1
Elself (Count <= (2 * n)) Then
Count = Count + 1
Sheets("result").Cells(, i) = -1
Else
Count =2
Sheets("result").Cells(j,1) =1
End If
End If
Next j
Next i

Sheetl.CommandButton1.Enabled = True
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End Sub
Sub SumValue()
Sheets("sheet2").Range("al:210000").ClearContents
Dim vTotal() As Double
Dim sit As Double
Dim day As Double
Dim iTotal As Double
Dim iiTotal() As Double
Dim x() As Integer
Dim maxVal, j, i, k, maxday, sumday() As Integer
With Sheet!
ReDim vTotal(nday) As Double
ReDim iiTotal(nday) As Double
ReDim sumday(nsit) As Integer
ReDim xx(nday) As Integer
iiTotal(0) =0
For sit=1 To nsit
iTotal = Sheets("result").Cells(sit, 1)
For day = 1 To nday
vTotal(day) = iTotal + Val(Sheets("result").Cells(sit, day))
Sheets("result").Cells(sit, day + nday) = vTotal(day) '.Cells(nsit, day)
iTotal = Sheets("result").Cells(sit, day + nday)
iiTotal(day) = iTotal
Next day
maxVal = WorksheetFunction.Max(iiTotal())
i=0
Do
i=i+1

maxday =i
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Loop Until iiTotal(i) = maxVal
Sheets("result").Cells(sit, day + nday) = maxday
sumday(sit) = maxday
Next sit
For k=1 To nday
xx(k)=0
Forj=1 To nsit
If sumday(j) = k Then
xx(k) = xx(k) + 1
End If
Next j
Sheets("sheet2").Cells(1, k) = "no." & k
Sheets("sheet2").Cells(2, k) = xx(k)
Sheets("sheet2").Cells(3, k) = xx(k) / (2 ~ (nday - 1))
Next k
End With
End Sub
nsal 4 Ju
Option Explicit
Const nday = 4
Const nsit =2 " (nday - 1)
Sub kai()
Dim i, j, k, Count, n, sum, m, total, value As Integer
Sheets("result").Range("al:210000").ClearContents
Fori=1 Tonday
Forj=1To2" (nday-1)
Ifi=1 Then
Sheets("result").Cells(j, i) = 0

Count=1



Else
n=2" (nday - i)
If (Count <=n) Then
Count = Count + 1
Sheets("result").Cells(, i) = 1
Elself (Count <= (2 * n)) Then
Count = Count + 1
Sheets("result").Cells(, i) = -1
Else
Count =2
Sheets("result").Cells(j, 1) = 1
End If
End If
Next j
Next i
Sheetl.CommandButtonl.Enabled = True
End Sub
Sub SumValue()
Sheets("'sheet2").Range("al:Z10000").ClearContents
Dim vTotal() As Double
Dim sit As Double
Dim day As Double
Dim iTotal As Double
Dim iiTotal() As Double
Dim x() As Integer
Dim maxVal, j, i, k, maxday, sumday() As Integer
With Sheetl
ReDim vTotal(nday) As Double

ReDim iiTotal(nday) As Double



ReDim sumday(nsit) As Integer
ReDim xx(nday) As Integer
iiTotal(0) =0
For sit=1 To nsit
iTotal = Sheets("result").Cells(sit, 1)
For day = 1 To nday
vTotal(day) = iTotal + Val(Sheets("result").Cells(sit, day))
Sheets("result").Cells(sit, day + nday) = vTotal(day) '.Cells(nsit, day)
iTotal = Sheets("result").Cells(sit, day + nday)
iiTotal(day) = iTotal
Next day
maxVal = WorksheetFunction.Max(iiTotal())
i=0
Do
i=i+1
maxday =i
Loop Until iiTotal(i) = maxVal
Sheets("result").Cells(sit, day + nday) = maxday
sumday(sit) = maxday
Next sit
For k =1 To nday
xx(k)=0
Forj=1 To nsit
If sumday(j).= k Then
xx(k) =xx(k) + 1
End If
Next j
Sheets("sheet2").Cells(1, k) = "no." & k
Sheets("sheet2").Cells(2, k) = xx(k)
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Sheets("sheet2").Cells(3, k) = xx(k) / (2 * (nday - 1))
Next k
End With
End Sub
n3al 5 Ju
Option Explicit
Const nday = 5
Const nsit =2 * (nday - 1)
Sub kai()
Dim i, j, k, Count, n, sum, m, total, value As Integer
Sheets("result").Range("al:Z210000").ClearContents
Fori=1 To nday
Forj=1To2" (nday - 1)
Ifi=1 Then
Sheets("result").Cells(j, i) = 0
Count =1
Else
n=2" (nday - i)
If (Count <= n) Then
Count = Count + 1

Sheets("result").Cells(j, i) = 1

Elself (Count <= (2 * n)) Then
Count =Count + 1
Sheets("result").Cells(, i) = -1

Else

Count =2
Sheets("result").Cells(j, i) = 1

End If
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End If
Next j
Next i
Sheetl.CommandButtonl.Enabled = True
End Sub
Sub SumValue()
Sheets("sheet2").Range("al:Z210000").ClearContents
Dim vTotal() As Double
Dim sit As Double
Dim day As Double
Dim iTotal As Double
Dim iiTotal() As Double
Dim x() As Integer
Dim maxVal, j, i, k, maxday, sumday() As Integer
With Sheetl
ReDim vTotal(nday) As Double
ReDim iiTotal(nday) As Double
ReDim sumday(nsit) As Integer
ReDim xx(nday) As Integer
iiTotal(0) =0
For sit=1 To nsit
iTotal = Sheets("result").Cells(sit, 1)
For day = 1 To nday
vTotal(day) = iTotal + Val(Sheets("result").Cells(sit, day))
Sheets("result").Cells(sit, day + nday) = vTotal(day) '.Cells(nsit, day)
iTotal = Sheets("result").Cells(sit, day + nday)
iiTotal(day) = iTotal
Next day

maxVal = WorksheetFunction.Max(iiTotal())



Do
i=it+1
maxday =1
Loop Until iiTotal(i) = maxVal
Sheets("result").Cells(sit, day + nday) = maxday
sumday(sit) = maxday
Next sit
For k =1 To nday
xx(k)=0
Forj=1 To nsit
If sumday(j) = k Then
xx(k) = xx(k) + 1
End If
Next j
Sheets("sheet2").Cells(1, k) = "no." & k
Sheets("sheet2").Cells(2, k) = xx(k)
Sheets("sheet2").Cells(3, k) = xx(k) / (2  (nday - 1))
Next k
End With
End Sub
N30l 6 I
Option Explicit
Const nday = 6
Const nsit = 2 ~ (nday - 1)
Sub kai()
Dim i, j, k, Count, n, sum, m, total, value As Integer
Sheets("result").Range("al:210000").ClearContents

Fori=1 To nday
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Forj=1To 2" (nday - 1)

Ifi=1 Then
Sheets("result").Cells(j, i) = 0
Count=1

Else
n=2" (nday - i)

If (Count <= n) Then
Count = Count + 1
Sheets("result").Cells(, i) = 1
Elself (Count <= (2 * n)) Then
Count = Count + 1
Sheets("result").Cells(, i) = -1
Else
Count =2
Sheets("result").Cells(j, i) = 1
End If
End If
Next j
Next i
Sheetl.CommandButton1.Enabled = True
End Sub
Sub SumValue()
Sheets("'sheet2").Range("al:Z10000").ClearContents
Dim vTotal() As Double
Dim sit As Double
Dim day As Double
Dim iTotal As Double
Dim iiTotal() As Double

Dim x() As Integer



Dim maxVal, j, i, k, maxday, sumday() As Integer
With Sheetl
ReDim vTotal(nday) As Double
ReDim iiTotal(nday) As Double
ReDim sumday(nsit) As Integer
ReDim xx(nday) As Integer
iiTotal(0) =0
For sit=1 To nsit
iTotal = Sheets("result").Cells(sit, 1)
For day = 1 To nday
vTotal(day) = iTotal + Val(Sheets("result").Cells(sit, day))
Sheets("result").Cells(sit, day + nday) = vTotal(day) '.Cells(nsit, day)
iTotal = Sheets("result").Cells(sit, day + nday)
iiTotal(day) = iTotal
Next day
maxVal = WorksheetFunction.Max(ii Total())
i=0
Do
i=i+1
maxday =1
Loop Until iiTotal(i) = maxVal
Sheets("result").Cells(sit, day + nday) = maxday
sumday(sit) = maxday
Next sit
For k =1 To nday
xx(k)=0
Forj=1 To nsit
If sumday(j) = k Then
xx(k) = xx(k) + 1
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End If
Next j
Sheets("sheet2").Cells(1, k) = "no." & k
Sheets("sheet2").Cells(2, k) = xx(k)
Sheets("sheet2").Cells(3, k) = xx(k) / (2 * (nday - 1))
Next k
End With
End Sub
N30l 7 3u
Option Explicit
Const nday =7
Const nsit =2 * (nday - 1)
Sub kai()
Dim i, j, k, Count, n, sum, m, total, value As Integer
Sheets("result").Range("al:Z210000").ClearContents
Fori=1 To nday
Forj=1To 2 ” (nday - 1)
Ifi=1 Then
Sheets("result").Cells(j, i) = 0
Count =1
Else
n=2" (nday - i)
If (Count <= n) Then
Count = Count + 1
Sheets("result").Cells(, i) = 1
Elself (Count <= (2 * n)) Then
Count = Count + 1
Sheets("result").Cells(, i) = -1

Else
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Count =2
Sheets("result").Cells(j, i) = 1
End If
End If
Next j
Next i
Sheetl.CommandButton1.Enabled = True
End Sub
Sub SumValue()
Sheets("sheet2").Range("al:210000").ClearContents
Dim vTotal() As Double
Dim sit As Double
Dim day As Double
Dim iTotal As Double
Dim iiTotal() As Double
Dim x() As Integer
Dim maxVal, j, i, k, maxday, sumday() As Integer
With Sheetl
ReDim vTotal(nday) As Double
ReDim iiTotal(nday) As Double
ReDim sumday(nsit) As Integer
ReDim xx(nday) As Integer
iiTotal(0) =0
For sit= 1 To nsit
iTotal = Sheets("result").Cells(sit, 1)
For day = 1 To nday
vTotal(day) = iTotal + Val(Sheets("result").Cells(sit, day))
Sheets("result").Cells(sit, day + nday) = vTotal(day) '.Cells(nsit, day)

iTotal = Sheets("result").Cells(sit, day + nday)
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iiTotal(day) = iTotal
Next day
maxVal = WorksheetFunction.Max(iiTotal())
i=0
Do
i=it+1
maxday =1
Loop Until iiTotal(i) = maxVal
Sheets("result").Cells(sit, day + nday) = maxday
sumday(sit) = maxday
Next sit
For k =1 To nday
xx(k)=0
Forj=1 To nsit
If sumday(j) = k Then
xx(k) = xx(k) + 1
End If
Next j
Sheets("sheet2").Cells(1, k) = "no." & k
Sheets("sheet2").Cells(2, k) = xx(k)
Sheets("sheet2").Cells(3, k) = xx(k) / (2~ (nday - 1))
Next k
End With
End Sub
nsal 8 Iu
Option Explicit
Const nday = 8

Const nsit =2 * (nday - 1)



Sub kai()

Dim i, j, k, Count, n, sum, m, total, value As Integer
Sheets("result").Range("al:210000").ClearContents
Fori=1 To nday
Forj=1To 2 (nday - 1)
Ifi=1 Then
Sheets("result").Cells(j, i) = 0
Count =1
Else
n=2" (nday - 1)
If (Count <= n) Then
Count = Count + 1
Sheets("result").Cells(j, i) = 1
Elself (Count <= (2 * n)) Then
Count = Count + 1
Sheets("result").Cells(j, i) = -1
Else
Count =2
Sheets("result").Cells(j, i) = 1
End If
End If
Next j
Next i
Sheet].CommandButton1.Enabled = True
End Sub

Sub SumValue()
Sheets("sheet2").Range("al:210000").ClearContents
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Dim vTotal() As Double
Dim sit As Double
Dim day As Double
Dim iTotal As Double
Dim iiTotal() As Double
Dim x() As Integer
Dim maxVal, j, i, k, maxday, sumday() As Integer
With Sheet!
ReDim vTotal(nday) As Double
ReDim iiTotal(nday) As Double
ReDim sumday(nsit) As Integer
ReDim xx(nday) As Integer
iiTotal(0) =0
For sit=1 To nsit
iTotal = Sheets("result").Cells(sit, 1)
For day = 1 To nday
vTotal(day) = iTotal + Val(Sheets("result").Cells(sit, day))
Sheets("result").Cells(sit, day + nday) = vTotal(day) '.Cells(nsit, day)
iTotal = Sheets("result").Cells(sit, day + nday)
iiTotal(day) = iTotal
Next day
maxVal = WorksheetFunction.Max(iiTotal())
i=0
Do
i=it1
maxday = i
Loop Until iiTotal(i) = maxVal

Sheets("result").Cells(sit, day + nday) = maxday
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sumday(sit) = maxday
Next sit
For k =1 To nday
xx(k)=0
Forj=1 To nsit
If sumday(j) = k Then
xx(k) = xx(k) + 1
End If
Next j
Sheets("sheet2").Cells(1, k) = "no." & k
Sheets("sheet2").Cells(2, k) = xx(k)
Sheets("sheet2").Cells(3, k) = xx(k) / (2 ” (nday - 1))
Next k
End With
End Sub
nsal 9 Ju
Option Explicit
Const nday =9
Const nsit =2 ~ (nday - 1)
Sub kai()
Dim i, j, k, Count, n, sum, m, total, value As Integer
Sheets("result").Range("al:Z210000").ClearContents
Fori=1 To nday
Forj= 1.To 2 ~(nday - 1)
Ifi=1 Then
Sheets("result").Cells(j, i) = 0
Count =1
Else

n=2"(nday - i)
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If (Count <=n) Then
Count = Count + 1
Sheets("result").Cells(j, i) = 1
Elself (Count <= (2 * n)) Then
Count = Count + 1
Sheets("result").Cells(, i) = -1
Else
Count =2
Sheets("result").Cells(j, i) = 1
End If
End If
Next j
Next i
Sheetl.CommandButton1.Enabled = True
End Sub
Sub SumValue()
Sheets("'sheet2").Range("al:Z210000").ClearContents
Dim vTotal() As Double
Dim sit As Double
Dim day As Double
Dim iTotal As Double
Dim iiTotal() As Double
Dim x() As Integer
Dim maxVal, j, i, k, maxday, sumday() As Integer
With Sheetl
ReDim vTotal(nday) As Double
ReDim iiTotal(nday) As Double
ReDim sumday(nsit) As Integer

ReDim xx(nday) As Integer
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iiTotal(0) =0
For sit=1 To nsit
iTotal = Sheets("result").Cells(sit, 1)
For day = 1 To nday
vTotal(day) = iTotal + Val(Sheets("result").Cells(sit, day))
Sheets("result").Cells(sit, day + nday) = vTotal(day) '.Cells(nsit, day)
iTotal = Sheets("result").Cells(sit, day + nday)
iiTotal(day) = iTotal
Next day
maxVal = WorksheetFunction.Max(iiTotal())
i=0
Do
i=i+1
maxday =i
Loop Until iiTotal(i) = maxVal
Sheets("result").Cells(sit, day + nday) = maxday
sumday(sit) = maxday
Next sit
For k=1 To nday
xx(k)=0
Forj=1 To nsit
If sumday(j) = k Then
xx(k)=xx(k)+ 1
End If
Next j
Sheets("sheet2").Cells(1, k) = "no." & k
Sheets("sheet2").Cells(2, k) = xx(k)
Sheets("sheet2").Cells(3, k) = xx(k) / (2 ” (nday - 1))
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Next k

End With
End Sub
N3l 10 3
Option Explicit
Const nday = 10
Const nsit =2 " (nday - 1)
Sub kai()
Dim i, j, k, Count, n, sum, m, total, value As Integer
Sheets("result").Range("al:210000").ClearContents
Fori=1 To nday

Forj=1To2" (nday-1)

Ifi=1 Then
Sheets("result").Cells(j, i) = 0
Count =1

Else
n=2" (nday - i)

If (Count <= n) Then
Count = Count + 1
Sheets("result").Cells(j, 1) = 1
Elself (Count <= (2 * n)) Then
Count = Count+ 1
Sheets("result").Cells(j, i) = -1
Else
Count =2
Sheets("result").Cells(j, i) = 1
End If
End If

Next j



Next i

Sheetl.CommandButtonl.Enabled = True
End Sub
Sub SumValue()
Sheets("sheet2").Range("al:Z210000").ClearContents
Dim vTotal() As Double
Dim sit As Double
Dim day As Double
Dim iTotal As Double
Dim iiTotal() As Double
Dim x() As Integer
Dim maxVal, j, i, k, maxday, sumday() As Integer
With Sheetl
ReDim vTotal(nday) As Double
ReDim iiTotal(nday) As Double
ReDim sumday(nsit) As Integer
ReDim xx(nday) As Integer
iiTotal(0) =0
For sit=1 To nsit
iTotal = Sheets("result").Cells(sit, 1)
For day = 1 To nday
vTotal(day) = iTotal + Val(Sheets("result").Cells(sit, day))
Sheets("result").Cells(sit, day + nday) = vTotal(day) '.Cells(nsit, day)
iTotal = Sheets("result").Cells(sit, day + nday)
iiTotal(day) = iTotal
Next day

maxVal = WorksheetFunction.Max(iiTotal())
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Do
i=it+1
maxday =1
Loop Until iiTotal(i) = maxVal
Sheets("result").Cells(sit, day + nday) = maxday
sumday(sit) = maxday
Next sit
For k =1 To nday
xx(k)=0
Forj=1 To nsit
If sumday(j) = k Then
xx(k) = xx(k) + 1
End If
Next j
Sheets("sheet2").Cells(1, k) = "no." & k
Sheets("sheet2").Cells(2, k) = xx(k)
Sheets("sheet2").Cells(3, k) = xx(k) / (2  (nday - 1))
Next k
End With
End Sub
n3ol 11 34
Option Explicit
Const nday = 11
Const nsit =2 ~(nday - 1)
Sub kai()
Dim i, j, k, Count, n, sum, m, total, value As Integer
Sheets("result").Range("al:210000").ClearContents

Fori=1 To nday



Forj=1To 2" (nday - 1)

Ifi=1 Then
Sheets("result").Cells(j, i) = 0
Count=1

Else
n=2" (nday - i)

If (Count <= n) Then
Count = Count + 1
Sheets("result").Cells(j, i) = 1
Elself (Count <= (2 * n)) Then
Count = Count + 1
Sheets("result").Cells(, i) = -1
Else
Count =2
Sheets("result").Cells(j, i) = 1
End If
End If
Next j

Next i

Sheetl.CommandButtonl.Enabled = True

End Sub

Sub SumValue()

Sheets("'sheet2").Range("al:Z10000").ClearContents

Dim vTotal() As Double

Dim sit As Double

Dim day As Double

Dim iTotal As Double

Dim iiTotal() As Double

Dim x() As Integer
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Dim maxVal, j, i, k, maxday, sumday() As Integer
With Sheetl
ReDim vTotal(nday) As Double
ReDim iiTotal(nday) As Double
ReDim sumday(nsit) As Integer
ReDim xx(nday) As Integer
iiTotal(0) =0
For sit=1 To nsit
iTotal = Sheets("result").Cells(sit, 1)
For day = 1 To nday
vTotal(day) = iTotal + Val(Sheets("result").Cells(sit, day))
Sheets("result").Cells(sit, day + nday) = vTotal(day) '.Cells(nsit, day)
iTotal = Sheets("result").Cells(sit, day + nday)
iiTotal(day) = iTotal
Next day
maxVal = WorksheetFunction.Max(ii Total())
i=0
Do
i=i+1
maxday =1
Loop Until iiTotal(i) = maxVal
Sheets("result").Cells(sit, day + nday) = maxday
sumday(sit) = maxday
Next sit
For k =1 To nday
xx(k)=0
Forj=1 To nsit
If sumday(j) = k Then
xx(k) = xx(k) + 1
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End If
Next j
Sheets("sheet2").Cells(1, k) = "no." & k
Sheets("sheet2").Cells(2, k) = xx(k)
Sheets("sheet2").Cells(3, k) = xx(k) / (2 * (nday - 1))
Next k
End With
End Sub
N3l 12 3
Option Explicit
Const nday =12
Const nsit =2 * (nday - 1)
Sub kai()
Dim i, j, k, Count, n, sum, m, total, value As Integer
Sheets("result").Range("al:Z210000").ClearContents
Fori=1 To nday
Forj=1To 2" (nday - 1)
Ifi=1 Then
Sheets("result").Cells(j, i) = 0
Count =1
Else
n=2" (nday - i)
If (Count <= n) Then
Count = Count + 1

Sheets("result").Cells(, i) = 1

Elself (Count <= (2 * n)) Then
Count = Count + 1

Sheets("result").Cells(j, i) = -1



Else
Count =2
Sheets("result").Cells(j, i) = 1
End If
End If
Next j
Next i
Sheetl.CommandButton1.Enabled = True
End Sub
Sub SumValue()
Sheets("'sheet2").Range("al:Z10000").ClearContents
Dim vTotal() As Double
Dim sit As Double
Dim day As Double
Dim iTotal As Double
Dim iiTotal() As Double
Dim x() As Integer
Dim maxVal, j, i, k, maxday, sumday() As Integer
With Sheetl
ReDim vTotal(nday) As Double
ReDim iiTotal(nday) As Double
ReDim sumday(nsit) As Integer
ReDim xx(nday) As Integer
iiTotal(0) =0
For sit =1 To nsit
iTotal = Sheets("result").Cells(sit, 1)
For day = 1 To nday

vTotal(day) = iTotal + Val(Sheets("result").Cells(sit, day))

Sheets("result").Cells(sit, day + nday) = vTotal(day) '.Cells(nsit, day)
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iTotal = Sheets("result").Cells(sit, day + nday)
iiTotal(day) = iTotal
Next day
maxVal = WorksheetFunction.Max(iiTotal())
i=0
Do
i=i+1
maxday =i
Loop Until iiTotal(i) = maxVal
Sheets("result").Cells(sit, day +nday) = maxday
sumday(sit) = maxday
Next sit
For k =1 To nday
xx(k)=0
Forj=1 To nsit
If sumday(j) = k Then
xx(k) = xx(k) + 1
End If
Next j
Sheets("sheet2").Cells(1, k) = "no." & k
Sheets("sheet2").Cells(2, k) = xx(k)
Sheets("sheet2").Cells(3, k) = xx(k) /(22 (nday --1))
Next k
End With

End Sub
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