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Application Overview and Model Development

CS19.1.1

We assume that a person buys shares of a stock when the average market value for a
past time horizon falls below a certain value X; likewise, we assume that a person sells
shares of a stock when the average market value for a past time horizon rises above a
certain value Y. The “Technical Analysis of Market Timing” problem seeks to determine
values for X and Y and a maximum profit for buying and selling shares for a certain time
horizon. This application analyzes “Technical Analysis of Market Timing” for the two
following options:

Option A: The time horizon and a risk rate are set, and we then use various values of X
and Y (within a given bounds) to calculate the overall profit. A maximum profit is found
among these values.

Option B: The time horizon shifts (within a given bound) and the best values of X and Y
are determined for the maximum profit possible for scenarios of buy and sell, buy only,
and sell only.

Model Definition and Assumptions

Let's now discuss how to make the calculations for determining the overall profit for a
given X and Y value. We perform these calculations in a calculation sheet with several
columns. Note that the formulas for these calculations are only in the rows corresponding
to the time horizon. In a later section, we will further describe the calculation sheet as well
as the procedure that generates the calculations, UpdateCalc.

The first two columns contain historical data from the S&P records, which we use to
calculate the average market price depending on X and Y. The next two columns check if
the investor can buy or sell shares based on the current trial value for X and Y,
respectively. We simply calculate the average market price based on the value of X for
buying and X for selling. We then enter the formulas and copy them for the time horizon
period.

Range("BuyCheck").Offset(StartCount, 0).FormulaR1C1 = "=AVERAGE(R[-" &
BuyX & "IC[-1]: R[-1]C[-1])"

Range("SellCheck").Offset(StartCount, 0).FormulaR1C1 = "=AVERAGE(R[-" &
SellY & "IC[-2]: R[-1]C[-2])"

Range(Range("BuyCheck").Offset(StartCount, 0),
Range("SellCheck").Offset(StartCount, 0)).Copy
Range(Range('BuyCheck").Offset(StartCount + 1, 0),
Range("SellCheck").Offset(EndCount, 0)).PasteSpecial

The next column checks whether or not the user currently owns shares. This is a logical
check to ensure that the user does not sell shares that he or she does not own. For the
first period in the time horizon, we perform this check using the initial number of shares
provided by the user in an input form. For the remaining periods, we check the number of
shares owned in the previous period.

If Range("StartShares").Value <> "" Then
Range("Own").Offset(StartCount, 0).Value = "Yes"
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Else

Range("Own").Offset(StartCount, 0).Value = "No"
End If
Range("Own").Offset(StartCount + 1, 0).FormulaR1C1 = "=IF(R[-1]C[2] = ""Yes"",
"Yes"™, IF(R[-1]C[3]=""Yes"™, "'No™, R[-1]C))"
Range("Own").Offset(StartCount + 1, 0).Copy
Range(Range("Own").Offset(StartCount + 2, 0), Range("Own").Offset(EndCount,
0)).PasteSpecial

The next two columns confirm whether or not the user is going to buy or sell shares for the
current period. We check whether or not we are in a scenario in which we are buying or
selling. We then check whether or not the buy or sell check was met and whether or not
we have shares to sell.

Range("Buy").Offset(StartCount, 0).FormulaR1C1 =

"=IF(BuyAllowed=""Yes"" IF(AND(RCI[-2] = "'"No"™", RC[-6]>RC[-5]),

"Yes™, "'No"™"),"'No™")"

Range("Sell").Offset(StartCount, 0).FormulaR1C1 =
"=IF(SellAllowed=""Yes"",IF(AND(RCI[-3] = ""Yes"", RC[-7]<RC[-5]),

"Yes™, "'No™),""No™)"

Range(Range("Buy").Offset(StartCount, 0), Range("Sell").Offset(StartCount,
0)).Copy

Range(Range("Buy").Offset(StartCount + 1, 0), Range("Sell").Offset(EndCount,
0)).PasteSpecial

For either action, we must determine the number of shares by assuming that we will either
buy all the shares for which we have funds or sell all the shares that we currently own.
When buying shares, we divide our current capital by the sum of the market price and the
transaction cost for buying.

Range("NumShares").Offset(StartCount, 0).FormulaR1C1 = "=IF(RC[-2]=""Yes"",
StartCap/(RC[-8]+CostBuy), " & "IF(RC[-1] = "™Yes™, 0, StartShares))"
Range("NumShares").Offset(StartCount + 1, 0).FormulaR1C1 = "=IF(RC[-2] =
"Yes"™, R[-1]C[2)/(RC[-8]+CostBuy), " & "IF(RC[-1] = ""Yes"™, 0, R[-1]C))"
Range("NumShares").Offset(StartCount + 1, 0).Copy
Range(Range("NumShares").Offset(StartCount+2,0),
Range("NumShares").Offset(EndCount, 0)).PasteSpecial

The next column calculates the cash flow. We begin with a starting capital specified by the
user in an input form. Any time we buy, we spend all of our money. This cost comes from
the market price of the stock and the transaction cost for buying shares. Any time we sell,
we sell all of our shares and therefore gain their market price in value. However, we also
incur a transaction cost for selling.

Range("CashFlow").Offset(StartCount, 0).FormulaR1C1 = "=IF(RC[-4] = ""Yes"",
StartCap-(RCI[-10]+CostBuy)*RC[-2], " & "IF(RC[-3]=""Yes"",
StartCap+(RC[-10]-CostSell)*StartShares, StartCap+StartShares*Rate))"
Range("CashFlow").Offset(StartCount + 1, 0).FormulaR1C1 = "=IF(RC[-4] =
"Yes"™, R[-1]C-(RC[-10]+CostBuy)*RC[-2] , " & "IF(RC[-3]=""Yes"", R[-
1]C+(RCI[-10]-CostSell)*R[-1]C[-2], R[-1]C+RC[-2]*Rate))"
Range("CashFlow").Offset(StartCount + 1, 0).Copy
Range(Range("CashFlow").Offset(StartCount+2,0),
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CS19.1.2

CS19.1.3

Range("CashFlow").Offset(EndCount, 0)).PasteSpecial

The overall profit is stored at the top of the sheet. It is equal to our cash flow at the end of
the time horizon.

Range("Profit").Formula = "=" & Range("CashFlow").Offset(EndCount,
0).Address

The formulas provided here are in terms of the cells and variables used in the sheet and
the procedure descriptions below.

Input

For both options, we require the following general input:

- Initial capital

" Initial number of shares

" Risk free rate

u Transaction costs for buying and selling shares
u Upper and lower bounds on X and Y

For Option A, we require the following additional input:
= Time horizon

For Option B, we require the following additional input:
®  Shift in time horizon:

= Starting time

= Ending time

= Step size for start time

= Interval size of time horizon trial values

Output

The output for Option A is:

®  Table with various X and Y values and profit values for each combination
®  Maximum profit and X and Y for maximum profit
®  Number of buys and sells at maximum profit

The output for Option B is:

®  XandY that yield maximum profit for each scenario:
= Buying and selling
= Buying only
= Selling only

Values for each scenario for various time horizons

Worksheets

We will use four worksheets in this application: the welcome sheet, a calculation sheet, an
output sheet for Option A, and an output sheet for Option B. The welcome sheet contains
the title and the description of the application as well as some images (see Figure
CS17.1). The “Start” button takes the user to an input form and then an options form. If the
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user selects Option A, he or she will see the output sheet for Option A; otherwise, the
output sheet for Option B appears.

N
© Hanna, Ahuja, Winston

echnical Analysi
r Market Timin

We assume that a person buys shares of a stock when the
average market value for a past time horizon falls below some
value X and sells shares of a stock when the average market
value for a past time horizon rises above some value Y. The
Technical Analysis for Market Timing problem seeks to
determine values for X and Y and a max profit for buying and
selling shares for some time horizon. This application
analyzes Technical Analysis for Market Timing for two options:

Option A: The Time Horizon and Risk Rate are set. and then
various values of X and Y are used (within given bounds) to
calculate overall profit. A max profit is found among these
values.

Option B: The Time Horizon shifts (within a given bound) and
the best values of X and Y are determined for the max profit
possible for Buy and Sell, Buy only, and Sell only scenarios.

START

The Welcome Sheet.

Figure CS17.1

We determine the output for Option A and Option B by performing calculations on the
“Calculations” sheet (see Figure CS17.2), which the user can view by clicking a “View
Calc” button on either of the output sheets. The user can return to the output sheet by
clicking the “Back” button. An “End” button allows the user to exit the application.

Calculations . ==

This spreadsheet contains the calculations for Cash Flow based on the input by the user and the
various buy / sell strateqies tried. Scroll down to the dates you selected o view calculations.

Buy Sell
Nlowed?  Allowed?
Yes Yes
Starting

Costto Buy Costto Sell Number of
Shares

S&P Data

(pershare) (pershare)

T

Starting Capital

§100,000.00

Figure CS17.2(a)

Price Number of
Date | (pershare) (S [T SINHI[ Buy? Sel?  Shares Cash Flow
187101 444 $102,040.09
1871 45
1671.03 461
1671.04 474
1671.08 406
1671.06 482
1671.07 473
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1920.04 86 8863 5.883 No No No 0 143850
1920.05 8.06 8.718 6.649 No No No 0 143850
1920.06 7.92 8.530 8.7130 No No No 0 143850
1920.07 9 8.363 8.536 No No No 0 143850
1920.08 76 8.210 8.376 No No No 0 143850
1920.09 7.87 8.121 8.211 No No No 0 143850
19201 7.88 7.993 8.091 No No No 0 143850
192011 748 7873 6.064 No No No 0 143850
1920.12 6.81 777 7.915 No No No 0 143850
1921.01 11 7.592 7.691 No No No 0 143850
1921.02 7.06 7458 7.573 No No No 0 143850
1921.03 6.88 7.368 7.465 No No No 0 143850
1921.04 6.91 7.203 7.336 No No No 0 143850
1921.05 712 7.042 7.250 No Yes No 20115.88112 0
1921.06 6.55 6.982 7.156 Yes No Yes 0 130571.5385
1921.07 6.53 6.938 6.990 No No No 0 1305716385
1921.08 6.45 6.842 6.671 No No No 0 130571.5385
1921.09 6.61 6.740 6.826 No No No 0 130571.5385
19211 6.7 6.695 6.764 No Yes No 19401.4173 0
192111 7.06 6.660 6.719 Yes No No 19401.4173 970.0708652
1921.12 .3 6.650 6.741 Yes No No 19401.4173 1940.14173
1922.01 73 6.777 6.7191 Yes No No 19401.4173 2910.212596
1922.02 7.46 6.905 6.614 Yes No No 19401.4173 3880.283461
1922.03 7.74 7.073 6.928 Yes No No 19401.4173 4850.354326
1922 04 8.21 7262 7.079 Yes No No 194014173 5820425131

Figure CS17.2(b)

Figure CS17.2  The Calculation sheet.

The first two columns contain historical data from the S&P records. The dates are
recorded by year and months, with months represented as decimals. The price per share
is included for each date. The next two columns check if the investor can buy or sell
shares based on the current trial value for X and Y, respectively. The next column checks
whether or not the user currently owns shares. As previously mentioned, this is a logical
check to ensure that the user does not sell shares he or she does not own.

Above the next set of columns are several input cells, which the user provided in the initial
input form and in the re-solve options on the output sheets. The “Buy Allowed” and “Sell
Allowed” cells permit the user to vary the scenarios for Option B. The “Buy” and “Sell”
columns confirm whether or not the user wants to buy or sell shares for the current period.
For either action, the number of shares is also determined. Next, we calculate the cash
flow in the next column and store the overall profit at the top of the sheet. Note that the
formulas for these calculations are only in the rows corresponding to the time horizon.

The output sheet for Option A has a worksheet user interface that allows the user to
specify the risk rate and the time horizon (see Figure CS17.3). Bounds for the X and Y
values have been set in the input form already. Based on these bounds, a table is created
to try different combinations of X and Y in the calculations. We record the overall profit for
each trial, the maximum profit amongst these is highlighted, and the number of buys and
sells at this maximum profit value.

If the user changes the risk rate or time horizon, he or she must then click the “Re-solve”
button to re-run the calculations. The “View Calc” button allows the user to view the
calculation sheet and the “End” button to exit the application.

The output sheet for Option B displays the X and Y values that yield a maximum profit for
a shifting time horizon (see Figure CS17.4). These X, Y, and profit values are calculated
for three different scenarios: buying and selling, buying only, and selling only. The time
horizon shifts according to the values provided by the user in a user form for Option B. If
the user wishes to changes these values, he or she can press the “Re-solve” button. The
“View Calc” button allows the user to view the calculation sheet and the “End” button to
exit the application.
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Qutput for Option A .

'You may vary the Risk Rate and Time Horizon to view possible profts with trading strategies
varying between the given lower and upper bounds.
(X = Buying Condition (# months), Y = Selling Condition (# months).)

'You may change the Risk Rate and/or Time Horizon values and press RESOLVE.

RESOLVE

Figure CS17.3

The output sheet for Option A.

sk e
005 | «|»| Year Month At Max Profit
From: | 1920 Jan '| Number of Buys
To:| 1980 Jan vI Number of Sales
Possible Profits
$10,233.79 §7.079.46 56.473.93 $95,934.60 $62,661.52 §75.071.97
58,563 46 §7.657.79 141176 $102,040.09 366.421.08 $95.07M.75
5644752 56,015.40 §5.570.67 $74.798.37 $46.,452.35 $59,905.42
56,282 46 5586461 55,547 53 574 48771 349.013.22 $63,208.94
57222 25 5710553 5555211 552 524.69 360.874.79 $60.833.86
57.203.04 §7.518.56 56,884.64 $85,553.75 357.997.05 587.176.47

lﬁutput for Option

The Max Profit is found for a fixed Risk Rate and various Time Horizons for three
different scenarios: Buying and Selling, Buying and Holding, and Selling and
Holding.

Press RESOLVE to change the Time Horizon intervals.

SNP Buy and Hold Sell and Hold

Time Horizon

(Buy and Sell)

(No Sell)

(No Buy)

From To X Y Profit X Profit Y Profit
b h $143,850.00 5 5
1925.01 1925.11 i b $102,750.00 5 $102,750.00 5 151,850.00
1930.01 1930.11 10 5 $208,250.00 g $102,750.00 g 208,250.00
1935.01 1935.11 5 8 $5,633.96 5 $102,750.00 8 146,000.00
1940.01 1940.11 10 1 $161,446.67 5 $102,750.00 5 161,200.00
1945.01 1945.11 5 5 $102,750.00 5 $102,750.00 5 102,750.00
1950.01 1950.11 5 9 $102,750.00 5 $102,750.00 5 188,100.00
1955.01 1955.11 5 5 $102,750.00 5 $102,750.00 5 102,750.00

Figure CS17.4  The output sheet for Option B.

Welcome sheet

Calculation sheet

Output sheet for Option
Summary A
Output sheet for Option
B

Application description and “Start” button.
Input recorded and calculations performed.

Output for Option A recorded and re-solve options given.

Output for Option B recorded and re-solve options given.
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User Interface

This application consists of four user forms, some controls on the output for Option A
worksheet, and several navigational and functional buttons. The first form that the user
sees is the input form (see Figure CS17.5). This form records the initial capital, the initial
number of shares, the risk free rate, the transaction costs for buying and selling shares,
and the bounds for X and Y. If the user is solving Option A, he or she will have a chance
to modify the risk free rate and then re-solve. We use frames and text boxes to receive the
input, as well as some extra labels to clarify formatting to the user.

Input Form

Please enter the following input values.

Initial Capital s 100000

Starting Number of Shares W

Risk Free Rate |5—%
Transaction Costs

Cost of Buying (per share) 5'.037
Cost of Selling (per share) $|_057

Buying and Selling Condition Bounds {(months)

Lower Upper
Bound Bound
Buying Condition | 5 | 10
Selling Condition | 5 | 10
Cancel | OK |

Figure CS17.5  The input form.

The next form that the user sees is the options form (see Figure CS17.6), which allows the
user to choose between Option A and Option B. We employ a frame with two mutually
exclusive option buttons.

-

Options

Please select one of the following options.

- See possible profits with varying risk:
‘rate and fixed time horizon. :

~ Find max profit for a fixed risk rate
and varying time horizon.

Cancel 0K

Figure CS17.6  The options form.
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If the user selects Option A, then the Option A form appears (see Figure CS17.7). This
form receives the initial values for the time horizon, which (along with the risk rate
provided in the input form) will be used to perform the initial calculations for Option A.

-,

r{)ption A

For option A, you can modify the risk rate and
time horizon to resolve for the best buying and
selling conditions within the given bounds.

Below, provide initial values for the time

horizon.
Year Month
From: | 392q| | 7an  ~|
To: | 1980 | 3an |
cancel | oK |

Figure CS17.7  The Option A initial time horizon form.

To re-solve Option A, the user does not return to any of these forms, but rather
manipulates the controls on the worksheet to change the risk rate and/or the time horizon
(see Figure CS17.8). We employ a spin button linked to a cell to allow the user to change
the risk rate. We include two text boxes and two combo boxes to allow the user to select
new years and/or months for the time horizon.

. Output for Option A .

“fou may vary the Risk Rate and Time Horizon to view possible profits with trading strategies -
varying batween the given lower and upper bounds. END View Calc

(X = Buying Condition (# months), Y = Selling Condition (# manths).)

fou may change the Risk Rate and/or Time Horizon values and press RESOLVE. I

005 | <[] Year Month U $102,040.09

From:| 1920 | | Jan j Number of Buys 18
T0:| 1080 | | Jan ;l Number of Sales 48
Possible Profits
X, Y 5
§10,233.79 §7.079.46 56,473.93 595,934 .60 $62,661.52 579.0M.97
$8,563.46 §7.657.79 57.411.76 $102,040.09 $66.421.09 $95.07M.75
56,447.52 36.,015.40 $5,570.67 §74,798.37 546,452 35 559 905 42
56,282 46 §5,664.61 55,547 53 57448711 549.013.22 563,208.94
57,222 25 §7.105.53 55,552 11 592,524 69 560.874.79 560,833 86
57,203.04 §7.518.56 56,884.64 $85,553.75 $57,997.05 58717647

Figure CS17.8  The user interface controls on the output sheet for Option A.

If the user selects Option B from the option form, the Option B form appears next (see
Figure CS17.9). This form receives input for the shifting time horizon. The length of each
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Summary

trial horizon is set in the “Period of Time per Interval” text box. The step size for the shift in
the starting date is also an input. The starting and ending dates are considered to be
bounds for the trial time horizons. We include combo boxes for the months of the time
horizon bounds. This form appears to the user again when he or she re-solves Option B.

Option B

For option B, the max profit will be found for
different trading scenarios and different time
horizons.

Below, specify the various intervals for the time
horizon values you would like to try.

Year Month
Starting Date: | 1930 | Jan  ~|
Ending Date: | 1960 | Jan  ~|
Step Size for Starting Date: | gp (months)
Period of Time per Interval: | 1 (months)
Cancel | OK |

Figure CS17.9  The Option B time horizon shift form.

Input Form Receives the initial input from the user.

Options Form Allows the user to select Option A or Option B.

Option A Form Receives the initial time horizon for Option A.

Controls on output Allows the user to change the risk rate and the time horizon for
sheet for Option A resolving Option A.

Receives input for the shifting time horizon for Option B. Also

OIPIEn) B (e used in re-solve options for Option B.

Procedures

We will now outline the procedures for this application. We begin with the Main sub
procedure and variable definitions (see Figure CS17.10). The Main sub procedure simply
calls a ClearPrev procedure and displays the input form and options form. The ClearPrev
procedure clears the output sheets’ values and formatting for Option A and Option B. It
also initializes some variables.

The code to receive the input on the input form appears in Figure CS17.11. In this code,
the upper and lower bounds for X and Y are assigned to their corresponding variables.
The other input values are recorded on the calculations sheet. The application makes note
of the initial risk rate on the corresponding user interface of Option A’s output sheet.
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Cption Explicit

Public i As Integer, ] 2s Integer, DoA As Boolean, DoB As Boolean, _

BuyLE As Integer, BuyUB As Integer, SelllB As Integer, S5ellUB As Integer, _

BuyX 2s Integer, SellY 23 Integer, SizeX As Integer, Size¥ As Integer, _

DateFrom As Double, Datelo As Double, StartTime As Double, EndTime As Double, _

StepSize As Integer, IntervalSize As Integer, MaxProfit As Double, MaxX As Integer, MexY As Integer, _
StertCount s Integer, EndCount A= Integer, iter As Integer, ws As Worksheet

Sub Meini()
Call ClearPrev

frmInput.Show
frm0ptions. Show

End Sub

Sub ClearPrevi()

'Cutputd

With Range (Range ("ProfitA"), Range("ProfitA").End(xlDown).End(x1ToRight))
.Interior.ColorIndex = x1None
-Borders (xlInsideHorizontal) .LineStyle = x1None
.Borders(xlInsideVertical) .IineStyle = xllone
.ClearContents

End With

Range ("ProfitA") . Interior. ColorIndex = 50

Renge ("Profitd") .Value = "X , ¥"

'CutputB
Renge (Range ("BFrom") .Offset (1, 0), Range("NoBuyProfit").0ffset(l, 0)_.End(xlDown)).ClearContents

Fzlse
DoB = False

End Sub

Figure CS17.10 Variable declarations, Main procedure, and ClearPrev procedure.

Private Sub cmdOE Click()
'record velues
BuyLB = txtBuyLB.Value
BuylUB = txtBuylUB_Value
SelllE = txtSelllB.Value
SellUB = txtSellUB.Value

With Worksheets ("StockData™)
-Range ("StartCap") .Value = txtlap.Value
.Renge ("StartShares™) .Value = txtShares.Value
.Renge ("Eate") .Value = txtRate.Value / 100
-Range ("CostBuy") .Value = txtCostBuy._Value
-Range ("Cost5ell™) Value = txtCostS5ell Value
End With

Worksheets ("CutputA"™) _spnRate _Value = txtRate_Value

Unloced Me
End Sub

Private Sub emdCancel Click()
Unloed Me
End

End Sub

Figure CS17.11 The code for the input form.

The code to receive the user's selection on the options form appears in Figure CS17.12. If
the user selects Option A, then the output sheet for Option A is formatted, a corresponding
Boolean variable is set, the user is taken to the output sheet for Option A, and the Option
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A form comes into view. Once the user has entered the initial time horizon in the Option A
form, the application calls the SolveA procedure. If the user selects Option B, a
corresponding Boolean variable is set, the user is taken to the output sheet for Option B,
and the application calls the SolveB procedure. In response to the SolveB procedure, the
Option B form appears to receive the time horizon shift input.

Private Sub cmdOR_Click()
If opth Then
Unlcad Me

With Range ("BuyLB") .Offset (i, O)
-Value = BuyLB + i
-Interiocr.ColorIndex = 50
-BorderRround Weight:=xl1Thin

End With

i=3i+1

Loop While BuyLB + i <= BuyUB
SizeX = 1 - 1

With Range ("SelllLB") _Offset(d, j)
-Value = 5elllB + j
-Interiocr.ColorIndex = 50
-BorderRround Weight:=xl1Thin

End With

J=3+1

Loop While SelllB + j <= SellUB
Size¥ = j - 1

With Range (Renge ("ProfithA™) .0ffset(l, 1), Range ("ProfitA") . 0ffset(SizeX + 1, Size¥ + 1))
-Intericr.Colorlndex = 36
-Borders (xlInsideHorizontal) .Weight = x1Thin
-Borders (xlInsideVertical) -Weight = x1Thin

End With

DoB = False

Worksheets ("Outputk") .Visible
Worksheets ("Welcome") .Visible
frmSolvel Show

Call Sclvek

True
False

ElseIf optB Then
Unlcad Me

DoB = True

Worksheets ("OutputB”) .Visible
Worksheets ("Welcome") .Visible
Call SoclveB

True
False

End If
End Sub

Figure CS17.12 The code for the options form.

The code for the Option A form records the initial time horizon on the user interface of
Option A's output sheet (see Figure CS17.13). This form is also initialized to reveal the
first month to be selected in the “Month” combo boxes.

The SolveA procedure performs the main calculations for Option A (see Figure CS17.14).
It begins by determining whether or not we are solving Option A. If we are, then we record
any changes made to the user interface controls on the output sheet for Option A. We use
the SolveA procedure to solve Option B and should not record this information in that
case.

We then loop through all of the X,Y combinations to calculate their profit values and
determine the maximum profit scenario. To perform the calculations, we use an
UpdateCalc procedure (see Figure CS17.15), which loops through the rows in the
calculation sheet that correspond to the time horizon specified by the user. In these rows,
we enter all of the necessary formulas for each column in the calculation sheet.
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F:ivate Sub cmdCancel Click()
Unload Me

HWorksheets ("Welcome") .Visikle = True
Worksheets ("CutputA") .Visikle = False

End
End Sub

Private Sub cmd0E Clicki)

'record

With Worksheets ("Cutputa™)
.txtYearFrom.Value = txtYearFrom.Value
.txtY¥earTo.Value = txt¥earTo.Value
.cobMonthFrom.Value = cobMonthFrom.Value
.cnbMonthTo.Value = cobMonthTo.Value

End With

Unlocad HMe
End Sub

Private Subk UserForm Initialize()

cobMonthFrom. BowSource = "Months™
cobMonthFrom. ListIndex = 0
cobMonthTo . RowSource = "Months™
cobMonthTo.ListIndex = 0

End Sub

Figure CS17.13 The code for the Option A form.

For Option B, we use the SolveB procedure shown in Figure CS17.16. This procedure
begins by displaying the Option B form to the user. Since we will display this form every
time Option B is re-solved, we call from the SolveB procedure instead of the options form.

Next, we loop through the various time horizon values, solving for the best X and Y values
for maximum profit each time. For each time horizon value, we examine three scenarios:
buying and selling, only buying, and only selling. To enforce these scenarios, we modify
the “Buy Allowed” and “Sell Allowed” cells on the calculation sheet. We call the SolveA
procedure to find the optimal X, Y, and profit values for each scenario. Again, the SolveA
procedure calls the UpdateCalc procedure to modify the calculation sheet formulas as
needed for the varying X, Y, and time horizon values.

The Option B form code simply records the time horizon bounds, step size, and interval
length (see Figure CS17.17). The form is also initialized to select the first month in the
“Months” combo boxes.



cAsE sTuDY 17 B Technical Analysis 14

Sub Solvedi)

Applicetion. Screenlpdeting = Falze
If DoB = False Then
'record znd updates in time horizon end rete
fith Worksheets("Cutputd")
DateFrom = CObL(.txt¥earFrom Velue & "." & .cmbMonthFrom.Value
DateTo = CObl(.tatY¥earTo.Value & "." & .cubMonthTo.Value
End With
florkaheets("StockData") .Range ("Rate") Value = Worksheets|"Qutputd”) .Range("RateSpn") .Value
Range("BuyAllowed") .Velue = "Yes"
Range("SellAllowed") . Velue = "Yes"
End If

'find profit

MexProfit =

Tor i =10 To SizeX

Tor j =0 To Size¥

'updete zversge caleulations
BuyX = Range("BuylB") .0ffset(i, 0).Velue
§ellY = Range("5elllB") .0ffzet(0, 7).Velue
Call UpdateCele

values for esch Buyi, 5ellY combination

'record profit
Range("Profith") .0ffset(i + 1, j + 1).Velue = Range("Profit").Velue

'check if MaxProfit
If Range("Profith") Offset(i + 1, j + 1).Velue » MaxProfit Then
MaxProfit = Range("Profitd") Offzet(i + 1, § + 1) Value

'record Mex, Mex¥
Maml = 1
Maxt =9
End If
ezt j
Nexs 1

'highlight Range("Profith").Cffzec (Mexi+l, Mex¥+l)
Range("Profith") .Offset (MexX + 1, MexY + 1).Interior.ColorIndex = 38
Application.Screenlpdating = True

'extension? count £ buys/seles et mex profit

Applicetion. Screenlpdeting = Felze

Buyk = Range("BuyLB").0ffset (Mexk, 0).Velue

5ellY = Rangs("5e11LB") .0ffzet(0, Mex¥) .Velue

Czll Updatelale

Range ("MaxProfit") Velue = Benge("Profit") .Velue

Renge{"NumBuys") .Value = Application.WorksheetFunction. CountIf (Range (Range{"Buy").0ffset(StartCount, 0), _
Rangs("Buy") .Offzet (EndCount, 0)), "Yes"

Renge{"NumSeles") .Velue = Application.WorksheetTunction.Countlf (Renge(Range{"Sell") .0ffset (StartCount, 0), _
Range("5ell") .0ffzet (EndCounc, 0)), "Yes"

Application.Screenlpdating = True

Ind St

il

Figure CS17.14 The SolveA procedure.
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Sub TpdateCele(]

"check thet there iz enough hist dete for first celeulations

Renge("Celclete") . ClearContents

StartCount = Applieztion.forksheetTunction Meoeh (Datefron, Renge|"Detes”), O]

IndCount = Applicesion.HorksheetFunceion Mecch Detelo, Renge("Dezes"), 0)

It StartComnt < Application.WorksheetRmetion. ex (Buyd, Selll) Then
StartCount = Application.finrksheetFunction Mex (Buyl, Bellf)
Renge (Renge ("BuyCheck") .Offsee(1, 0), Renge("Cashflow").0ffses|Starslomt - 1, 0)].ClearContents
"HagBox "Your sterting dete had to be shifted in oxder to apply your buying/selling conditions.”

ind If

‘mpdte formules on Stock Data sheet

fith forksheeta("SsockDase"|
Renge |"BuyCheck") .Offzet (StartCount, 0).FormolaRlCl = “<RUERRGE(R[-" 4 Buyk & "C[-10: RL-LICT-1D)"
Renge |"8e11Check") Offzet (StartCount, 0) FormilaBlCl = “=HURRRGE(R[-" & Sell¥ & "IC[-E]: RL-LIC[-E])"
Renge (Renge ("BuyCheck") .0ffze (Srertlouns, 0], Renge("SellCheck") .(ffzet (StarCount, 0)).Copy
Rznge (Renge ("BuyCheck”) .0ffset (Startlouns + 1, 0), Renge("SellCheck”).0ffses (EndCount, 0).Pastefpecicl

[f Renge("Stersihares”) Value <+ "' Then
Range("Gm") .0ffses (StareCouns, 0).Velue = "es"
Iz
Renge("Cm") .0 zes (StareCouns, 0).Velue = "Mo"
Ind If
Renge |"0wn") .0fEzet (Searelomne + 1, 0).FormolaRICL = “=IF(R[-1)C[Z] = ""fes™, ""feg"", IF(R[-1JC[3]=""Tes", "Ho™, R[-1]C))"
Renge ("0wn") .0ZEzet (Startlomt + 1, 0).Copy
Rznge (Renge ("0vn"| .0ffset (Startlount + 2, 0], Range("Dwm").0ffzet (ZndCount, 0)).Pestefpecizl

Range | "Buy") .0¢Zzet (Srarclount, ) .FormuleRICL = "=IF (BuyAllowed=""Yes"" IF(MDIRCI-Z] = "Mo™", BC[-€]+RCL-5]), ""Tes"", "Wo""), "Na""|"
Rznge ("8el1") .0ffses (Srareloun, ) FormuleRICL = "=IF(Sellflloged=""Yes"" IF(AD(RC[-3] = ""¥ea"" RC[-T]<RC[-B]), ""fes"", ""No"") "'Mo"|"
Renge (Renge ("Buy”) .0ffset Starclount, 0), Renge("fell").Offzet(StartComt, 0)).Copy

Renge (Renge ("Buy”] .0fset (Startlount + 1, 0], Range("Sell") .0ffset (EndComnt, ()] .Pestefpecizl

Range ("MumBheres") .0ffaet (StartCount, 0).FormulaRICl = "IF(RC[-2]=""Tes"", StartCap/(RE(-2]tCostBuy), " & _
"TR(RCI-1] = ""Tas™, 0, StertSheres))"

Range |"MumShares") .Ofzet (StartCount + 1, 0).FormulaRlC] = "=[F(RC[-E] = ""Tes™, RI-L]C[2)/(RC[-8]tCostBuy), " & _
"IEIC[-1] = ""Tes™, O, R[-LIC))"

Rznge "MunSheres"] .0ffaet (Searclount + 1, 0} Copy

Renge (Renge ("MunShares”| .Offset (Srartlouns + 2, 0), Renge("NumShares").0ffses (EndCoune, 0)).Pestefpecial

Range "CashFlow") . ffaes (tarcCount, 0).FormulaRIC = "=[R(RC-4] = ""Yes"", Scartlap-(RC[-10]+CoscBuy) *BC1-E], " & _
"IE(RC[-3]=""Tes"", Startlept(RC[-10]-Cost3ell)*Starsiheres, StersCeptitartihares*late))”

Range ("CashFlow").Offeet Btarclount + 1, ) JoomlaRiCl = "=IF(RC[-4] = "Tes™, R[-1)C-(RC[-10]+CostBuy)*RC0-2] , " & _
"TR(RCI-3)=""Tes"", R[-L]CH(RCI-10]-CostBell)*RI-11CT-E], RI-1ICHACI-2]*Pete))"

Renge ("Ceshflow"| . 0fEset (Startloumnt + 1, 0).Copy

Rznge (Renge ("CashPlow") Offset (Stertlouns + 2, 0], Renge("CashFlow") .0ffzet (Indlomnt, 0)) Pastefpericl

Range | "Profis") Formila = "=" & Denge "CeshFlow") .0ZZset (EndCount, 0).Rddress
Ind Hith
Ind Sub

Figure CS17.15 The UpdateCalc procedure.
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Sub SolveB()
frmSolveB. Show
Range (Range ("BFrom") .0ffsetil, 0),

Zpplication.ScreenUpdating = False

iter = 1

DateFrom = StartTime

DateTo = DateFrom + (Int({IntervalSize / 1Z) +

Do While DateTo <= EndTime
IZpplication.ScreenUpdating = False
Range ("BFrom") .Offset (iter, 0)_.Value = Da

Range ("BTo") .Q0ffset(iter, 0).Value = Date
'buy/sell
Range ("BuyRllowed") .Value = "Yes"

Range ("SellZllowed") .Value = "Yes"
Call Solveh

IZpplication.ScreenUpdating = False
Range ("SHEH") . etl{iter, 0) _Value =
eti{iter, 0).Value = F
.Offset(iter, 0).Value

no sell
BuyAllowed") .Value = "Yesg"

Renge ("SellAllowed") .Value = "No"

Call Solwelh

Zpplicetion.ScreenUpdating = False
Renge [ "NoSellX™) .Off. i , 0).Value =
Range {"NoSellFrof:

'sell / no buy

Range ("Buyhllowed") .Value = "No"

Renge ("SellAllowed") .Value = "Yes"

Call Solwelh

Zpplicetion.ScreenUpdating = False

Range ( "NoBuy¥"™) .0ffset (i ., 0).Value = R
Range { "NoBuyProfit™) . {; . 0) .Valu

DateFrom = DateFrom + (Int({StepSize / 12)
DateTo = DeteFrom + (Int({IntervaelSize / 1
iter = iter + 1

Loop

Zpplication.ScreenUpdating = True
End Sub|

Figure CS17.16 The SolveB procedure.

Private Sub cmdCancel Click()
Unload Me

Worksheets ("Welcome™) .Visible =
Worksheets ("CutputB") .Visikle =
End

End Sub

Range ("NoBuyProfit™) .0ffset (1,

({IntervalSize Med 1Z) [ 100)

teFrom
To

("BuyLB") .Offset (MaxX, 0).Value
SelllB™) . O et (0, MaxY¥) . Value

= Renge ("MaxProfit") .Value

Range ("BuyLB") .0ffset (MaxX, 0).Value

{iter, 0).Value = Range |("MaxProfit") .Value

znge ("SelllB™) .0ffset (0, Max¥).Value
e = Range ("MaxProfit") .Value

+ (StepSize Mod 12) /7 100)
2) + {InterwvalSize Mod 1l2) /7 100}

True
False

Private Sub cmdOE Click()
'record
StartTime = CLCbl (txtStartY¥ear.Va
EndTime = CDbl {txtEndYear Values
StepSize = txtStepStart.Velue

Unloed He
End Sub

lue & "." & cuxbStartMonth.Value)
& "_" & cmbEndMonth_Value)

IntervalSize = txtInterwvalSize Value

Private Sub UserForm Tnitialize()

Figure CS17.17 The code for the Option B fo

cmbStartMonth. RowSource = "Montha™
cobStartMonth.ListIndex = 0
cmbEndMonth . RBowSource = "Months™
cobEndMonth _ListIndex = 0

End Sub

rm.

0) .End (x1Down) ) .ClearContents
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Summary

We use the navigational procedures for the “End,” “View Calc,” and “Back” buttons (see
Figure CS17.18).

Sub EndProgi()

Worksheets ("Welcome™) .Visibkle = True
ActiveSheet.Visible = Falae
End Sub

Sub ViewCelci)
Worksheets ("StockData™) .Visikle = True
Set ws = ActiveSheet

w3.Visible = Falae
End Sub
Subk GoBack()

w3_.Visible = True

HWorksheets ("StockData™) .Visible = False
End Sub

I
Figure CS17.18 Navigational procedures.

Main Initializes the application and retrieves the initial input from user.
Initializes the variables, clears previous values, and clears

ClearPrev S .
animation layout formatting.
Input Form code Records the initial input.
Options Form code Determines whether to solve Option A or Option B.

Option A Form code Records initial time horizon for Option A.
Loops through combinations of X and Y to determine maximum

SolveA i
profit.

UpdateCalc L_deates_ formulas in calculation sheet depending on X, Y, and
time horizon.

SolveB Loops through time horizon values for three scenarios.

Option B Form code Records time horizon shift values.
Navigational Used for navigational buttons.

Re-solve Options

Summary

There are two re-solve options for this application: Option A and Option B. For Option A,
the user can change the risk rate and/or time horizon and click the “Re-solve” button to
recall the SolveA procedure. For Option B, the user can click the “Re-solve” button to
recall the SolveB procedure. This procedure again displays the Option B form, which
allows the user to change the shift in time horizon values.

Option A Re-solve
Option
Option B Re-solve
Option

The user can change the risk rate and/or time horizon.

Allows the user to change the shift in time horizon values.
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Summary

= The “Technical Analysis of Market Timing” problem seeks to determine values for
X and Y and a max profit for buying and selling shares for a certain time horizon.

u There are four worksheets in this application: the welcome sheet, a calculation
sheet, an output sheet for Option A, and an output sheet for Option B.

= There are four user forms, some controls on the output for the Option A
worksheet, and a few navigational and functional buttons.

u There are several procedures for this application that allow the user to enter
input, perform calculations, view results, and re-solve.

= There is a re-solve option for Option A in which the and Option B.

Extensions

. What other analysis could you add to the output sheets? (Hint: What about charts
and/or graphs?)

u What other scenarios could be considered for Option B?

u Add error checking procedures to all of the form codes. For example, ensure that

only integer numbers are entered for the step size in the Option B form.
= Expand this application to consider more than one stock at a time.



