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Calculating and Graphing the Efficient Frontier 
for a Stock Portfolio 

EXECUTIVE SUMMARY.

PROBLEM. 
Another assignment a few weeks ago for one of my classes. A spreadsheet calculating and graphing the Efficient Frontier for portfolio of chosen stocks based the required return of the chosen stocks. 
As we know, every possible asset combination can be plotted in risk-return space, and the collection of all such possible portfolios defines a region in this space. The line along the upper edge of this region is known as the efficient frontier (sometimes "the Markowitz frontier"). Combinations along this line represent portfolios (explicitly excluding the risk-free alternative) for which there is lowest risk for a given level of return.
Conversely, for a given amount of risk, the portfolio lying on the efficient frontier represents the combination offering the best possible return. Mathematically the Efficient Frontier is the intersection of the Set of Portfolios with Minimum Variance (MVS) and the Set of Portfolios with Maximum Return. 
Formally, the efficient frontier is the set of maximal elements with respect to the partial order of product order on risk and return, the set of portfolios for which one cannot improve both risk and return.

SOLUTION.
 After finishing the assignment, I decided to simplify the process as much as possible. Thus, this program was created to calculate and graph the Efficient Frontier for portfolio of chosen stocks based the average required return of the minimum and maximum of the chosen stock returns. 
The region above the frontier is unachievable by holding risky assets alone. No portfolios can be constructed corresponding to the points in this region. Points below the frontier are suboptimal. A rational investor will hold a portfolio only on the frontier.

EXPLANATION OF THE PROGRAMM.
See the files below. To calculate and graph the Efficient Frontier, please open the xlsm-file press the Start button and follow the instructions. 
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After you press the start button, you will see the following slide.
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Please, choose stocks which you would like to use for your portfolio and press OK.
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Choose time interval, beginning and ending dates, and press OK. The program will calculate and graph the efficient frontier.
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EXPLANATION OF THE CODE.

Now, let’s go the code. This is what the program is consisted of seven sheets, two form, one module and one reference.
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Then, I assigned each button and other fields to the code page (see below).
The forms are very easy to create by using the Toolbox.  As for the calendars, I used additional control button from the Toolbox (the right click).
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Then, when you choose the time interval, the program uses it in its calculation.
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After that, the program retrieves required information from the Internet and plugs it in.
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After calculating the means, St.Dev., Correaltions etc. the program uses them to create the Portfolio selection model.
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Then, the program runs the Solve from the Excel
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…. and graphs the efficient frontier….
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… which you can see on a slide at the beginning, pg 4.



DIFFICULTIES and LEARNING.

Trying to make the program work I faced a few difficulties. Some of them (the most significant) are as follows:
· when I ran the program, the correlations on the SummaryMeasures worksheet did not calculated right. The problem was that in the code I mistakenly assigned “i” for the row and a column, instead of “i” and “j” respectively.  
· The code did not calculate the “Sum” on the Model sheet for “Weight”. The problem was that the code mistakenly assigned “SumWeight” in the Name Manager for two instead of one cells, so, the total sum doubled.
In both cases it took me a while to find and fix the mistakes. From that I learned that even if a code looks good to you, you have to check it a few times, know the right answer before executing the code and  run a program a few times before it works appropriately.
 
1

image2.png
@ H9-c-ROEE-)* MBA-622 - Portfolio_Optimization-LAST-1 - Vladislav Pavelev.xism - Microsoft Excel

[ tome |t mogelyout  Fomuiss  Date  Reiew  View  Dewloper  Adsns

Lo E— T () 24T

B 7 U- (o Conditional Format Cell || Insert Delete Format | Sorta Find&
mat painter | (= < = TIl= A (= = i vers Formatting~ asTable~ Styles~ |~ v v || <2Clear~ Fifter~ Select~

Kac
e e

1
B This program was created to calculate and graph the Efficient Frontier for portfolio of chosen stocks based I
the average required return of the minimum and maximum of the chosen stock returns.

o
To calculate and graph the Efficient Frontier, please press the Start button and follow the instructions.
s

o |

(@i, | @ termone | 3 vt |
» 0 0% Wiecnesday
o oo R S e




image3.png
Paste

J

RBOEE:) >

Format Painter

Insert  page Layout
Caibri -
B 7 U-

Formulas  Data

Review

View  Developer  Addins @- 1 x
= = 5| Fem T [FT] = Autosun - A
Swrap Tent General 5 =5 e &
SMerge & Center - || $ - % o |[% 53| Conditional Fomat Cel | Insert Delete Fommat Sorta Find &

Formatting~ asTable~ Styles~ |~ v v || <2Clear~ Fifter~ Select~

<

To calculate and graph the Efficient]

Warn

Explanation. &

2]

frmStocks,

Please, select the companies you would like o obtain data from

AMEX, NASDAQ, NYSE:

chosen stocks based

Acoa Inc
Acoa Inc

Asset Acceptance Capital Co

ArTran Holdngs Inc. s .
Atiantic American Corporator he instructions.
ARRON

ARON I

Advance Auto PartsInc

Aope Inc

AVR Corporation

Advanced Analogic Technolo

Aimaden Minrals Lt

0

Ready

=]

) sogoer rnersy .

3 vbap.

& 2 et Exiorer

9

B Untited -Notepad.

Explanation-2.docx -

B e )
2 16 = 7:00M

PR () Wednest

GO e




image4.png
RBOEE:) >

Insert

Pagelayout  Formulas

Caibri -l

Paste
' Format Painter

B 7 U |-

To calculate and graph the Efficid

W 4 » ¥ _Explanation & El

Data

Review  View  Developer  Addns

Shwsp et General -

S Merge & Center - |[§ - % 2 |[%8 B

Please choose the tine interval and the starting and ending dates for the
stock prices you want toretrieve., The starting date has to be before the.
endng date.

Time Interval

Begining date: Ending date:

Apr 2008 [apr

5 || B x| = Autosum~ A
EIEEE ey &
Formatting ~ as Table ~ Styles = - - - <2 Clear ~ Filter = Select ~

<

osen stocks based

instructions.

Apr 2010 [apr

WMon| Tus [Wed Won| Tue.

Vied|

1

s 15

I .

0

0

Ready 7]

) sogoer rnersy .

3 vbap. )

.

B Untited -Notepad.

Explanation-2.docx -

B e )
2 16 = 701PM

PR () Wednesda

GO e




image5.png
H9-®-[Q Q& El )7 MBAG22 - Portfolio Optimization-LAST-1 - Viadislav Pavelev.x... M ChartTools

- ® x
e I @- 7 x
4 cut SRl = ) || e B g |[ = Autosum - A ﬁ
e catri®oan |10 | A° 7| [E=1=] ShwmpTen Geners 5= B O 0 ar
Paste B ZU- A E Merge & Center - ||[$- % Conditional Formst  Cell | Insert Delete Format Sort& Find&
5 rormatpae | (B2 5] Q0 A [ o ] e o axsame~ syee- | " Coite o] 5 et ot
Cpposra = Font 5 Atgnment Sl humbe = soes cens dting
ty warn x
@ Securty Warning  Data connections hve been disabled | Options

Chart1 - £ w

Piot Area)

12545

1% 7:06PM

: S e





image6.png
[- 5]





image7.png
siial Basic S MBA-627.

Please choose the tin interval and the starting and ending dates for the.
stock prices you want torefrieve, The starting date has to be before the
endng date.

Time Interval
 paiy.

 Monthly

Begining date: Endng date:

Apr 2010 [apr Apr 2010 [apr

Sun [ on] Tue [viea] Thu | Fri [ Sat | [Sun | fon] Tue [viea] Thu Fri | sat
FER e By 0 FER e By

n B & 1ol n B FEr

i T T 15 e Ir i T T Tie T Te

e lo Tn 22 T e o o T 2
2 26 (o a0 |- 2 28 20 Ta0
L L L = L L L L L

Contrls |
xA
P&
a3) (5
]

IBEEICICICICIER)

Fakse
Fakse

100





image8.png
dsm o [frmD;

[- 5]

Erivate Sub btnCancel Click()
Unload Me
Ena

£nd Sub

Erivate Sub btnOk_Click()
starcDate = calStartDate.Value
endDate = calEndDate.Value

Select Case True
Case optMonth: timeInterval
Case optWeek: timeInterval
Case optbay: timeInterval =

£nd Select

Unload Me

£nd sub

Brivate Sub UserForm Initialize()
calstartDate.Value = DateSerial(Year (Date) - 2, Month(Date),
calEndDate.Value = Date
optionth.Value = True

End sub

Day (Date) )
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Frivate Sub bonCancel_Click()
Unload Me
Ena

Ena sup

EBrivate Sub btnOk_Click()
Dim i As Integer

nStocks = 0
For 1 = 0 To 1bCompanies.ListCount - 1
1f IpCompanies.Selected (i) Then
nStocks = nStocks + 1
If nStocks = 1 Then
ReDin tickersymbol (nStocks)
ReDin stockName (nStocks)
Else
ReDin Preserve tickerSymbol (nStocks)
ReDim Preserve stockName (nStocks)
Ena Iz
tickersymbol (nStocks) = 1bCompanies.List (i, 0)
stockName (nStocks) = lbCompanies.List(i, 1)
Ena It
Next.

Unload Me

£nd sub

EBrivate Sub UserForm Initialize()
1pCompanies.Selected(0) = True

End sub
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Ena

ca11
ca1l
ca1l
ca1l
ca1l
call

Returns
SunmazyMeasures
CreateModel
RunSolver
EfficientFrontier
UpdateChare

Application.ScreenUpdating = True

sup

sup

Ena

Clearoldpata()

With Worksheets ("ClosingPrices”) .Range ("A3")

Range (.0ffsec (0, 0),
Select Case

sup

Case "m"
Case "um

.End (x1Down) . End (x1ToRight) ) .ClearContents

Interval
Value
.Value

mioncan
ek

Case "d": .Value = "Day"
End Select
End With

sup

RunQuery (iStock As Integer, successful As Bcolean)

Dim
Dim
Dim
Dim
Dim

connectstring As String
qryTable As QueryTable
zowOffset As Integer
iQuery As Integer
foundNothing As Boolean

zowoffser = 1
foundNothing = False

For iQuery = 1 To nWebQueries

ActiveSheet.Name
connectstring = "DRL;http://finance.yanoo.com/q/np?" _

Worksheets.Add

"Query"
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Sub RunQuery (iStock As Integer,
Dim connectString As String
Dim qryTable As QueryTable
Dim rowOffset As Integer
Dim iQuery As Integer

Dim foundNothing As Boolean

zowoffser = 1

foundNothing = False

For iQuery = 1 To nWebQueries
Worksheets.Add
Activesheet.Name
connectString

"Query"

successful As Boolean)

"URL;nctp://finance. yanoo . com/a/mpa" _

s & tickersymbol (iStock) _
"ga=n & Month(starDate) - 1 _

"gb=" & Day(startDate)
"sa=" & Month (endDate)
s
If timeInterval =

s
s
s
s

Else
Ena Iz

set gryTable
Destination:=Range ("al"))

On Error Resume Next

With qryTable
.Name = "StockPrices " &
.SaveData = True
-AdjustColumnWidch
.WebSelectionType
.WebFormatting

Activesheet.QueryTables.Add (Connection:

& "sc=7 & Year(startDate) _
- 1 & "ge=" & Day(endDate) _

& Year(endDate) & "&g=" & timelnterval
Or timeInterval =
connectString = connectString & "ey=" & (iQuery - 1) * 67

Tnen

connectsString = connectString & "&y=" & (iQuery - 1) * 66

iStock & "_" & iguery

True
x1Al1Tables
x1WebFormattingAll
.WebPreFormattedTextToColumns
.WebConsecutiveDelimitershsOne
.WebSingleBlockTextImport
.WebDisableDateRecognition

False
True
False

nnectstring, _
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End sub

Sub SummaryMeasures ()

Dim i As Integer
Dim 3 As Integer

With sunmarySheet

Dim summarySheet As Worksheet

Set summarySheet = Worksheets ("summaryMeasures”)

.Cells.ClearContents
-Range ("A1") .Value
-Range ("A3") .Value =
.Range ("A4") .Value
-Range ("AS") .Value
-Range ("A7") .Value =
For 1 = 1 To nStocks

nStocks”
"ieans™
nStDevan
nCorrelations™

"Summary measures for stock returns”

.Range ("A3") .Offset (0, 1).Value = tickerSymbol (i)

-Range ("A4") .Offset (0, 1).Formula =
.Range ("AS") .Offset (0, 1).Formila

Next.

With .Range ("R7")

-Average (" & tickerSymbol (i)
tDev (" & tickerSymbol(i) &

For 1 = 1 To nStocks
.Offsec(i, 0).Value = tickerSymbol (i)
.Offsec(0, 1).Value = tickersympol (1)

Next.

For 1 = 1 To nStocks
For 3 = 1 To nstocks

.Offset (i, j).Formula

m=Correl(" & tickerSymbol(i) & "," & vickersymbol(3) & ")"
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End sub

Sub CreateModel()
Dim modelSneet As Worksheet
Dim i As Integer
Dim 3 As Integer

Set modelSneet = Worksheets ("Model")

With modelSneet
.Activate
.Cells.ClearContents

.Range ("A1") .Value = "Bortfolio selection model (solution shown is when " _
& "required return is halfway between minimum and maximum and maximun of stock returns)”

With .Range ("A3")
.Value = "Stock"
.Offset(1, 0).Value = "Weights"
.Offsec(2, 0).Value = "Means”
For 1 = 1 To nStocks
.Offsec(0, 1).Value = tickerSymbol (1)
.Offsec(1, 1).Value = 1 / nStocks
.Offsec(2, 1).Formula = "= average(" & tickerSymbol(i) & ")"

Next.
End Witk

With .Range ("R&")
Range (.Offset(0, 1), .Offset(0, 1).End (x1ToRight)).Name
Range (.Offset(1, 1), .Offset(l, 1).End(x1ToRight)).Name
Ena With

"eights"
mieans™

minReturn = Application.WorksheetFunction.Min (Range ("Means"))
maxReturn = Application.WorksheetFunction.Max (Range ("Means"))

With .Range ("A3").Offset (0, nStocks + 1)
Value = "Sun"
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maxReturn = Application.WorksheetFunction.Max (Range ("Means"))

With .Range ("A3").Offset (0, nStocks + 1)
Value = "Sun"
.Offset(1, 0).Name = "SumMeights”
.Offsec(1, 0).Formula = "=Sum(Weights)"

Ena Witk

With .Range ("R7")
.Value = "Covariances”
For 1 = 1 To nStocks
.Offsec(i, 0).Value = tickerSymbol (i)
.Offsec(0, 1).Value = tickersympol (1)

Next.

For 1= 1 To nStocks
For 3 = 1 To nstocks
.offsec(i, 3).Formula = "=Covar (" & tickerSymbol(i) & "
Next.
Next.
Range (.Offsec(1, 1), .Offset(nStocks, nStocks)).Name = "Covar™
Ena With

& tickersymbol(3) & "

With Range ("A7") .Offset (nStocks + 2, 0)
.Value = "Constraint on mean return"
.Offsec(1, 1).Formula umproduct (Weights, Means)

.Offset(1, 2).Value

.Offsec(1, 3).Value = (minReturn + maxReturn) / 2
.Offset(1, 1).Name = "MeanReturn”

.Offset(1, 3).Name = "RequiredReturn”

.Offset(3, 0).Value = "Portfolio variance”
Wich .Offset(s, 1)

.Formulahrray = "=MMult (Weights,MMult (Covar, Transpose (Weights)))™
.Name = "PorcfolioVariance"
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Wich .Offset(7, 1)
.Formula Sqrt (Porcfoliovariance)”
.Name = "PortfolioStDev"

Ena With

End With

-Columns ("A:A") .ColumnWideh = 11
End With

£nd Sub
Sub Runsolver ()

SolverReset
SolverOk SetCell:=Range ("BortfolioVariance”! _
ByChange :=Range ("Weights")

Solverhdd CellRef:=Range ("Sumieights”), Relation

Solverhad CellRef:=Range ("MeanReturn”), Relation
FormulaText:="RequiredReturn”

SolverOptions AssumeNonleg:

SolverSolve UserFinish:

sup

EfficientFrontier()
Dim EFSheet As Worksheet
Dim iStock As Integer
Dim iRun As Integer

Set EFSheet = Worksheets ("EffecientFrontier”

With EFsheet
.Cells.ClearContents

.Range ("A1") .Value = "Efficient froncier”
-Range ("B3") .Value = "PortStdev”
-Range ("C3") .Value = "RegaReturn”

-Range ("e2") .Value
With .Range ("D3")

"Weights for these optimal portfolios”

T )




image17.png
[- 5]

[(General)

End sub

Sub EfficientFrontier()
Dim EFSheet As Worksheet
Dim iStock As Integer
Dim iRun As Integer

Set EFSheet = Worksheets ("EffecientFrontier”)

With EFsheet
.Cells.ClearContents

.Range ("B3") .Value
.Range ("C3") .Value
-Range ("e2") .Value
With .Range ("D3")
For iStock = 1 To nStocks

"Porcstdevt
"RegdReturn”

Next.
Ena With
End With

With EFSheet.Range ("ES")
For iStock = 1 To nStocks

Next.
End Witk

For iRun = 1 To 10

SolverSolve UserFinish:

With EFSheet.Range ("B4")
.Offset (iRun, 0).Value
.Offset (iRun, 1).Value

Ena With

With EFSheet.Range ("E4")

For isteck

.Range ("A1") .Value = "Efficient froncier”

"Weights for these optimal portfolios”

.Offset(0, iStock).Value = cickerSymbol (iStock)

.offset(0, iStock - 1).Value = tickerSymbol (iStock)

Range ("RequiredReturn”) = minReturn + iRun * (maxReturn - minReturn) / 10

T )
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For iStock = 1 To nStocks
.Offset (iRun, iStock - 1).Value _

= Range ("Weights") .Cells (1Stock) .Value

Next.
End Witk
Next.

EFSheec.Activate
Call UpdateChart

£nd sub

Sub UpdateChart ()

Dinm sourceRange As Range

Dim minX As Single, maxX As Single

Dim minY As Single, maxY As Single

Dim xlLength As Single, ylength As Single

With ActiveSheet
Set sourceRange = .Range ("B4:C14"
-Range ("B4")
-Range ("B14")
-Range ("C4")
-Range ("C14")
xLength = maxX - minX
ylength = max¥ - minY
End With

With Activesheet.ChartObjects (1) .Chart
.SetSourceData sourceRange
With .Axes (xlCategory)
.MinimmmScale = minX - 0.1 * xlength
MaximmmScale = maxX + 0.1 * xLength
End With

With .Rxes (x1Value)
.MinimmmScale = min¥ - 0.1 * ylength
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