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DerivaGem Software

The software accompanying  this text is DerivaGem for Excel, Version 
1.22. It requires Excel Version 7.0 or later. The software consists of 
three files: Dg_122.xls, DG122.xla, and DG 122.dll. To install the 
software you should create a directory entitled DerivaGem and load 
the first two files into the directory. DG 122.dll should be loaded into 
the Windows \ System directory. Note that it is not uncommon for 
Windows Explorer to be set  up so that *.dll files are not displayed. 
To change the setting so that the *.dll file can be seen proceed as 
follows. In Window 95, click View, followed by Options, followed by 
Show All Files.In Window 98 Click View, followed by Folder Options, 
followed by View, followed by Show All Files. In Window 2000, click 
Tools, followed by Folder Options, followed by View, followed by 
Show Hidden Files and Folders.

Excel 2000 users should ensure that Security for Macros is set at 
Medium or low. Check Tools followed by Macros in Excel to change 
this.

Updates to the software can be downloaded from the author’s 
web site:

http://www.rotman.utoronto.ca/
~
hull

Very occasionally, users who have installed from scatch the latest 
version of Excel On their computers experience problems using the 
software. These users should downloaded Version 1.22a (or a later 
version ***a) from the Web site.

Features of the Software

The software consists of three Excel worksheets. The first is used to 
carry out computations for stock options, currency options, index 
options, and futures options; the second is used for European 
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and American bond options; the third is used for caps, floors, and 
European swap options.

The software produces prices, Greek letters, and implied 
volatilities for a wide range of different instruments. it displays charts 
showing the way that option prices and the Greek letters depend on 
inputs. It also displays binomial and trinomial trees showing how the 
computations are carried out.

General Operation

To use the software, you should choose a worksheet and click on 
the appropriate buttons to select Option Type, Underlying Type, 
and so on. You should then enter the parameters for the option you 
are considering, hit Enter on your keyboard, and click on Calculate. 
DerivaGem will then display the price or implied volatility for the 
option you are considering together with Greek letters. If the price 
has been calculated from a tree, and you are using the first or 
second worksheet, you can then click on Display Tree to see the 
tree. Sample displays of the tree are in Figures 17.3, 17.4, 17.5, 
17.8, and 17.9 . Many different charts can be displayed in all three 
worksheets.To display a chart, you must first choose the variable you 
require on the virtical axis, the variable you require on the horizontal 
axis, and the range of values to be considered on the horizontal axis. 
Following that you should hit Enter on your keyboard and click on 
Draw Graph.

Note that whenever the values in one or more cells are changed, 
it is necessary to hit Enter on your keyboard before clicking on one 
of the buttons.

If you have a later version of  Excel than 7.0, you will be asked 
whether you want to update to the new version when you first save 
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the software. You should choose the Yes button.

Options on Stocks, Currencies, Indices, and Futures

The first worksheet is used for options on stocks, currencies, indices, 
and futures. To use it you should first select the Underlying Type 
(Equity, Currency, Index, or Futures). You should then select the 
Option Type (Analytic European, Binomial European, Binomial 
American, Asian, Barrier Up and In, Barrier Up and out, Barrier 
Down and In, Barrier Down and out, Binary Cash or Nothing, Binary 
Asset or Nothing, Chooser, Compound Option on call, Compound 
Option on Put, or lookback). You should then enter the data on the 
underlying asset and data on the option. Note that all interest rates 
are expressed with continuous compounding. 

In the case of European and American equity options, a table 
pops up allowing you to enter dividends. Enter the time of each 
ex-dividend date (in years) in the first column and the amount of 
the dividend in the second column. Dividends must be entered in 
chronological order.

You must click on buttons to choose whether the option is a call or 
a put and whether you wish to calculate an implied volatility. If you 
do wish to calculate an implied volatility, the option price should be 
entered in the cell labeled Price.

Once all the data has been entered you should hit Enter on your 
keyboard and click on calculate. If Implied Volatility was selected, 
DerivaGem displays the Implied volatility in the Volatility (% per 
year) cell. If Implied Volatility was not selected, it uses the volatility 
you entered in this cell and displays the option price in the Price cell. 

Onc the calculations have been completed, the tree (if used) can 
be inspected and charts can be displayed.
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When Analytic European is selected, DerivaGem uses the 
equations in Chapters 11, 12, and 13 to calculate prices, and the 
equations in Chapter 15 to calculate Greek letters. When binomail 
European or binomail American is selected, a binomail tree is 
constructed as described in Sections 17.1 to 17.3 .

The input data are largely self-explanatory. In the case of an Asian 
option, The current Average is the average price since inception. If 
the Asian Option is new (Time since inception equals zero), then the 
Current Average cell is irrelevant and can be left blank. In the case 
of a Lookback Option, the Minimum to Date is used when a Call is 
valued and the Maximum to date is used when a Put is valued. For 
a new deal, these should be set equal to the current price of the 
underlying asset.

Bond Options

The second worksheet is used for European and American 
options on bonds. You should first select a pricing model (Black 
European, Normal-Analytic European, Normal-Tree European, 
Normal-American, Lognormal European, or Lognormal Amarican). 
You should then enter the Bond Data and the Option Data. The 
coupon is the rate paid per year and the frequency of payments 
can be selected as Quarterly, Semi-Annual or Annual. The zero-
coupon yield curve is entered in the table labeled Term Structure. 
Enter maturities (measured in years) in the first column and the 
corresponding continuously compounded rates in the second 
column. The maturities should be entered in chronological order. 
DerivaGem assumes a piecewise linear zero curve similar to that 
in Figure 5.1 . Note that, when valuing interest rate derivatives, 
DerivaGem rounds all times to the nearest whole number of days.
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When all data have been entered, hit Enter on your keaboard. The 
quoted bond price per $100 of Principal, calculated from the zero 
curve, is displayed when the calculations are complete. You should 
indicate whether the option is a call or a put and whether the srike 
price is a quoted (clean) strike price or a cash (dirty) strike price. 
(See the discussion and example in Section 18.4 to understand the 
difference between the two.) Note that the strike price is entered as 
the price per $100 of principal. You should indicate whether you are 
considering a call or a put option and whether you wish to calculate 
an implied volatility. If you select implied volatility and the normal 
model or lognormal model is used, DerivaGem implies the short rate 
volatility keeping the reversion rate fixed.

Once all the inputs are complete, you should hit Enter on your 
keaboard and click Calculate. After that the tree (if used) can be 
inspected and charts can be displayed.Note that the tree displayed 
lasts until the end of the life of the option. DerivaGem uses a much 
larger tree in its compututations to value the underlying bond.

Note that, when Black’s model is selected, DerivaGem uses the 
equations in Section 18.3 and the procedure in Section 18.4 for 
converting the input yield volatility into a price volatility.

Caps and Swap Options

The third worksheet is used for caps and swap options. You should 
first select the Option Type (Swap Option or Cap/Floor) and Pricing 
Model (Black, Normal European, or Normal American) You should 
then enter data on the option you are considering. The Settlement 
Frequency indicates the frequency of payments and can be Annual, 
Semi-Annual, Quarterly, or Monthly. The software calculates 
payment dates by working backward from the end of the life of the 
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cap or swap option. The initial accrual period may be a nonstandard 
length between 0.5 and 1.5 times a normal accrual period. The 
software can be used to imply either a volatility or a cap rate/swap 
rate from the price. When a normal model or a lognormal model 
is used, DerivaGem implies the short rate volatility keeping the 
reversion rate fixed. The zero-coupon yield curve is entered in the 
table labled Term Structure.Enter maturities (measured in years) in 
the first column and the corresponding continuously compounded 
rates in the second column. The maturities should be entered in 
chronological order. DerivaGem assumes a piecewise linear zero 
curve similar to that in Figure 5.1 .

Once all the inputs are complete, you should click Calaulate. After 
that, charts can be displayed.

Note that when Black’s model is used, DerivaGem uses the 
equations in Sections 18.5 and 18.6 .

Greek Letters

In the Equity_FX_Index_Futures worksheet, the Greek letters are 
calculated as follows.

Delta: Change in option price per dollar increase in underlying 
asset.

Gamma: Change in delta per dollar increase in underlying asset.
Vega: Change in option price per 1% increase in volatility (e.g., 

volatility increases from 20% to 21%).
Rho: Change in option price per 1% increase in interest rate 

(e.g., interest increases from 5% to 6%)
Theta: Change in option price per calender day passing.

In the Bond_Options and Caps_and_Swap_Options worksheets the 
Greek letters are calculated as follows:
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DV01: Change in option price per one basis point upward 
parallel shift in the zero curve.

Gamma01: Change in DV01 per one basis point upward parallel shift 
in the zero curve, multiplied by 100 .

Vega: Change in option price when volatility parameter 
increases by 1% (e.g., volatility increases from 20% to 
21%)


