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Put critical variables in one place

A | B C
1 Black-Scholes Option-Pricing Formula
2 |S 50| Current stock price
3 [X 45 |[Exercise price
4 |r 4.00% Risk-free rate of interest
5|T 0.75|Time to maturity of option (in years)
6 [Sigma 30% |Stock volatility, o
7
8 |d; 0.6509 |<-- (LN(S/X)+(r+0.5*sigma”2)*T)/(sigma*SQRT(T))
9 |dy 0.3911|<-- d;-sigma*SQRT(T)
10
11 {N(d,) 0.7424 |<-- Uses formula NormSDist(d;)
12 |N(d,) 0.6521 |<-- Uses formula NormSDist(d,)
13
14 [Call price 8.64 <-- S*N(d,)-X*exp(-r*T)*N(d,)
15 [Put price 2.31 <-- call price - S + X*Exp(-r*T): by Put-Call parity
16 2.31 <-- X*exp(-r*T)*N(-d,) - S*N(-d;): direct formula




Never never never use a number if you can use a
formula

e Don’t hard-wire numbers!

* You’'ll get into big trouble!!

— Bob, what happens if you change the depreciation
rate in cell B2?

— Uh, sir ... Nothing seems to happen to the cash
flows. But that’s clearly wrong ...



Save often

* Like voting in Chicago: “Vote early and vote
often”



Turn off auto “jump down”

Popular Advanced options for working with Excel.

Farmulas

Proafing Editing options

Save |:| After pressing Enter, move selection

Turn this damn thing

Hvanced 4 Direction: | Down OFF!

|:| Automatically insert a decimal point

Customize
Places: 2 : Y. dt hat
) Oou need 10 see wna
Add-Ins Enable fill handle and cell drag-and-drop . |
Trust Center Alert before overwriting cells you ve done!
Resources Allow editing directly in cells

Extend data range formats and formulas
Enable automatic percent entry

Enable AutoComplete for cell values

D Zoom on roll with IntelliMouse

Alert the user when a potentially ime consuming operation occurs

Y

When this number of cells (in thousands) is affected: |33554
Use systemn separators

Decimal separator:

Thousands separator:




Auto

Ly

Tools | Data Window Help
v Spelling.. 7).
% Error Checking...
Share Workbook... :
Protection 3
Online Collaboration »
Formula Auditing »
Tools on the Web...
Macro »
Customize...
Options...

o
W

-

{3

J

ump down” in Excel
2003

Color | International | Save | Error Checking | Spelling | Security
View | Calculation Edit | General | Transition | Custom Lists | Chart
Settings

|7 Edit directly in cell |7 Extend list formats and formulas

[v Allow cell drag and drop [¥ Enable automatic percent entry
[ alert before overwriting cells [¥ Show Paste Options buttons

[¥ Move selection after Enter [¥ Show Insert Options buttons

v Askto update automatic links
[¥ Provide feedback with Animation

[¥ Enable AutoComplete for cell values

ok Cancel




Make your default one Excel sheet

)PPU ular *—| 5 : -
o E?-- Change the maost popular options in Excel.
Formulas
Proofing Top options for working with Excel
Save Show Mini Toolbar on selection (i’
Enable Live Preview (i
Advanced )
D Show Developer tab in the Ribbon '
Customize Calor scheme: Blue B
Add-Ins

ScreenTip style: | Show feature descriptions in ScreenTips EI

Trust Center Create lists for use in sorts and fill sequences: | Edit Custom Lists... ]

Resources
When creating new workbooks

Use this font: Body Font EI

Font size: 1) ~] Who needs all those
Default view for new sheets: | Normal View B em pty SheetS?
Include this many sheets: SLOPPY!

Personalize your copy of Microsoft Office

User name: |Benninga

Choose the languages you want to use with Microsoft Office: Language Settings...

o Excel2007 :




In Excel 2003: Tools|Options|General

Tools | Data Window Help

3 %  Spelling... 7).

% Error Checking...

: Share Workbook... :
Protection [
Online Collaboration » |
Formula Auditing |
Tools on the Web...
Macro [
Customize... [
Qpnth::nnls....E %_

Color | International | Save | Error Checking | Spelling | Security

View | Calculation | Edit | Transition | Custom Lists | Chart

Settings
[~ Erompt for workbook properties
I_ Provide feedback with sound

|7 Function tooltips I_ Zoom on roll with IntelliMouse

[v Recently used file list: |4 5‘ entries  Set from Web Options... |

" 3to01

I_ R1C1 reference style
[ Ignore other applications

Sheets in new workbook: |3 EAA
Standard font: IAriaI LI Size: |1g LI

Default file location: Ic:\simon\work

At startup, open all files in: I

User name: ISimon Benninga

oK I Cancel




Point to cells, don’t write cell references

— |t | | | [t | | b | |
mm‘qmmhmm_ioﬂﬂm‘dmmhmm

M| D
=1

A B C D E F G H
McDONALD'S--DAILY STOCK PRICES, 29 Dec 89 - 31 Dec 99 I'm pointing
Stock at the cells
Date price
29-Dec-89 850 omputing the frequency distributi MCD for the Max
2-Jan-00 859 1.059%)<— =B4/B3-1  Largest daily return Iﬁnﬁ%m function.

3-Jan-90 8 50! -1.048%}<— =B5/B4-1  Smallest daily retun [ MAX(numberd, [number2], ) $31)
4-Jan-90 8.34) -1.882%!

5-Jan-90 8.19; -1 _?QQ%E Bin How many? Percentage

8-Jan-90 8_345 1 _832%E -10.08% 0 0.000%

9-Jan-90 828 —0.?19%5 -9 38% 1 0.040%
10-Jan-90 8.1 3; -1.81 2%; -8.68% 0 0.000%
11-Jan-90 S_D?E -0.738%! -7 .99% 1 0.040%
12-Jan-90 791 ; -1 983%5 -7.29% 0 0.000%
15-Jan-90 782 —1.138%5 -6.59% 1 0.040%
16-Jan-90 791 E 1.151%! -5.89% 1 0.040%
17-Jan-90 791 E D_DOD%E -5.19% 1 0.040%
18-Jan-90 ?_945 0.3?9%5 -4 49% 3 0.119%
19-Jan-90 785/ —1.134%5 -3.80% 11 0.435%
22-Jan-90 ?.635 —2.803%5 -3.10% 36 1.424%
23-Jan-90 ?_?BE 1.704%! -2 40% 68 2 690%
24-Jan-90 ?_635 —1.6?5%5 -1.70% 138 5.459%
25-Jan-90 7.60] -0.393%: -1.00% 337 13.331%



Put things in adjacent columns

A

B

C

A

B | C

PRICING THE AUGUST 2006 QQQQ

PRICING THE AUGUST 2006 QQQQ

1 OPTIONS 1 OPTIONS

2 |Current ¢ 28-Jul-06 2 |Current date 28-Jul-06

3 |Option e 18-Aug-06 3 |Option expiration date 18-Aug-06

4 4

5|S 37.11 5|S 37.11

6 |X 37 6 |X 37

7T 0.06 |<-- =(B3-B2)/365 7T 0.06|<-- =(C3-C2)/365

8 |Interest 5.00% 8 |Interest 5.00%

9 |Sigma 20.66% 9 |Sigma 20.66%

10 10

11 |Call price 0.8447 <-- =BScCall(B5,B6,B7,B8,B9) 11 |Call price 0.8447 <-- =BSCall(B5,B6,B7,B8,B9)
12 |Put price 0.6284 <-- =BSPut(B5,B6,B7,B8,B9) 12 |Put price 0.6284 <-- =BSPut(B5,B6,B7,B8,B9)
13 | 13 |

14 |Actual prices 14 |Actual prices

15 Call 0.75 15 Call 0.75

16 Put 0.55 16 Put 0.55




Much better!

A

| B

C

PRICING THE AUGUST 2006 QQQQ OPTIONS
Using the historical volatility o

1

2 |Current date 28-Jul-06

3 |Option expiration date 18-Aug-06

4

5|S 37.11

6 |X 37

7|7 0.06|<-- =(B3-B2)/365

8 [Interest 5.00%

9 |Sigma 20.66%

10

11 |Call price 0.8447 <-- =BSCall(B5,B6,87,B8,B9)
12 |Put price 0.6284 <-- =BSPut(B5,B6,B7,B8,B9)
13

14 |Actual prices

15 Call 0.75

16 Put 0.55




A | B | C

PRICING THE AUGUST 2006 QQQQ

Format Cells

1 OPTIONS
2 |Current date 28-Jul-06
Option expiration
3 |date 18-Aug-06
4
5|S 37.11
6 |X 37
7T 0.06 |<-- =(B3-B2)/365
8 |Interest 5.00%
9 |Sigma 20.66%
10
11 |Call price 0.8447 <-- =BSCall(B5,B6,B7,B8,B9)
12 |Put price 0.6284 <-- =BSPut(B5,B6,B7,B8,B9)
13
14 |Actual prices
15 Call 0.75
16 Put 0.55

Number Alignment ‘ Font | Border Fill Protection

Text alignment

Horizontal:

General |Z| Indent:
i

Vertical:

Bottom IZI

Justify distributed

™
w

Text control

Shrink to fit

[ Merge cells
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Play with your model

e After you're finished with your model:
EXPERIMENT to see what happens with
different values

e Can you explain your results?

— If not, maybe you’ve made a mistake?
— OR: Maybe you’re about to learn something?




Annotate like mad!

You need to remember what you’ve done!

A | B | C | D
1 Black-Scholes Option Price is Monotonic in Sigma
Notice the 2 |s 45|Current stock price
3 |X 50|Exercise price
para meter 4 |T 1|Time to maturity of option (in years)
annotations for CE”S 5 |r 8.00% |Risk-free rate of interest
6 |Sigma 30.00% | Stock volatility
. 7
B2:B6 8 [call price | 4.88 <-- =BSCall(B2,B3,B4,B5,B6)
9
10 |Data table: Call price as function of volatility o
11 4.8759 |<-- =B8, table header
12 15% 2.1858
13 16%, 2.3646 Call Price and Volatility
14 17% 2.5437 450 -
15 18%| 2.7229 420
16 19% 2.9023
17 20%| 3.0817 3.90 1
18 21% 3.2612 @ 3:60 1
19 22%| 3.4407 -23.30 ]
20 23% 3.6202 3 3.00 |
21 24% 3.7997 ;
22 25%| 3.9792 o 2.70 7
23 26% 4.1587 2.40 -
24 27%|  4.3381 210 3
25
6 1.80 . . . . .
>7 15% 18% 21% 24% 27% 30%
58 Volatility,




Annotations: use Getformula

e Getformula is a small VBA program you can
add to an Excel notebook

* File on FM3 disk, “Adding Getformula to Your
Spreadsheet”



Getformula

Adding Getformula to your spreadsheet
Open the spreadsheet in which you want the formula to work.

Push [Alt][+F11. This will open the VBA editor. The screen will look something like this:

«a Microsoft Visual Basic - Book1

i File Edit View Insert Format Debug Run Tools Add-Ins Window Help
A R RA " N REERE N WIS R TN AR e 5 N

1+ & atpvbaen.xls (ATPVBAEN.XLA)
[+ &% funcres (FUNCRES.XLA)
- &% VBAProject (Book1)
= &5 Microsoft Excel Objects
Sheet1 (Sheet1)
1) ThisWorkbook

(Depending on all kinds of things, your screen may look different. Don’t worry about this.)
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Hit Insert|Module

& Microsoft Visual Basic - Book1

i File Edit View rt | Format Debug Run
(53 - W % 53 =) Procedure...
3, userform
| .fﬁl & Module M |
+ ¥ atpvbaenxds (AT 1| (Class Module’
+ &% funcres (FUNCRES:
-1 & VBAProject (Book File...

= &5 Microsoft Excel OBjects
I Sheet1 (Sheetl)
4] Thisworkbook

Now 1insert the following text into the Module window (just copy/paste from this document):

'"Prints out formulas as text
'"Thanks to Maja Sliwinski and Beni Czaczkes
Function getformula(r As Range) As String
Application.Volatile
If r.HasArray Then

getformula = "<-- " & " {" & r.FormulaArray & "}"
Else
getformula = "<-- " & " " & r.FormulaArray

End TIf



Less detail is often better than more

e Easy to add details
* Psychologically difficult to delete



Redundance is important

* Check your
calculations

* Do things several
ways

Same calculation
done twice using
different
methods.

A

| B |

C

MORTGAGE EXAMPLE WITH POINTS AND

1 ORIGINATION FEE
2 |Loan principal 100,000.00
3 |Loan term (years) 1
4 [Quoted interest rate 8%
5 |Discount points 1
6 |Origination fee 0.5%
7
8 Month Cash flow
9 0 98,500.00|<-- =B2*(1-B5/100-B6)
10 1 -8,698.84 | <-- =PMT($B$4/12,$B$3*12,$B%$2)
11 2 -8,698.84
12 3 -8,698.84
13 4 -8,698.84
14 5 -8,698.84
6 -8,698.84
7 -8,698.84
8 -8,698.84
9 -8,698.84
19 0 -8,698.84
20 -8,698.84
21 12 -8,698.84
23 \iomthly IRR 0.9044% <-- =IRR(B9:B21)
24 [EATR 11.41% <-- =(1+B23)"12-1
25 N |
Monthly IRR UW
26 |Excel's Rate functio 0.9044% <-- =RATE(12,8698.84,-98500)




Irrelevant cells should be avoided

* Use formula auditing to see what cells are
doing!

Da sally_and_bob_condoxls [Compatibility Mode] - Microsoft Excel
s I/
- /

Home Insert Page Layout Formulas Data Review View Acrobat

ft z M @ _AJ @ m m § ::l E-Ji_-l:inﬁ_- Name :' 2= Trace Precedents %) Show Formulas

=& TraT%Dependents ¥ Error Checking -

Inse.r‘t AutoSum Recently Financial Logical Text D.ate & Lookup & Ma.th & Mqre MName BD Create from Selection > ; -
Function - Used ~ - - - Time - Reference -~ Trig ~ Functions ~ | Manager <% Remove Arrows Evaluate Formul
Function Library Defined MNames Formula Auditing
B11 - £ 8%
A B C D E F G
1 SALLY & DAVE'S CONDO--prepayment of 25-year mortgage
2 Condo purchase price 100,000.00
3 Annual rent 24 000.00
4 Property tax, annual 2.,000.00
5 Other expenses, annual 1,000.00
6 Depreciation 4.000.00 < =B2/25
7 |Tax rate 30%
8
9 Mortgage
10 Principal 50,000.00
11 |Interest 8%I|
12 Term
13 ' Annual payment
14 Early payment of mortgage
15 In year
16 Principal owing year the remaining principal is the PV of fu
17 Prepayment penalty
18 Total paid 40,893\92
19 AN



Numbers may be wrong, but the logic must
be right

* Modeling is the art of getting the relationships
and the form right

 Numbers are not as important as relations



