
 

 

DERIVATIVE SECURITIES: OPTIONS AND FUTURES (GBUS 8426) 

2021-2022, SY Q1 

Instructor: Davide Tomio 

Office: Faculty Office Building Room 191D 

E-Mail: tomiod@darden.virginia.edu 

Course Overview: 

The Derivatives course is designed for students interested in a career in investment banking or 
corporate finance. The primary purpose of the course is to teach students how to interpret and 
value the wide variety of derivatives products available. The course examines a broad array of 
derivative products that range from basic futures contracts to the more specialized products 
developed for interest rate markets. The valuation tools considered begin with basic arbitrage 
relationships and from there students will develop the Black-Scholes model. The course will also 
introduce the binomial approach and will use it as the primary valuation framework throughout 
the course. Students will develop an intuitive understanding of why these products are used and 
the fundamental relationships that underlay all derivative products. 

Materials: 

Required: The class cases and other reading materials are posted on Canvas.  

Optional Textbook: Hull, John, Options, Futures, and Other Derivative Securities. Pearson-
Prentice Hall. I will include chapter references for both 8th and 9th editions. I use the technical 
notes and thus it is not necessary to buy the textbook. However, if you plan a career in investment 
banking or corporate finance, you will likely benefit from having access to the Hull book, the most 
widely used reference on derivatives. 

Grading:  
 
The grading in the course has three components. They consist of class participation (30%), two 
problem sets (30%) and a final exam (40%). 
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Module 1 – Futures and Forwards 
1 Wednesday, August 25th Forwards and Futures Prices  

Betting on Gold Using a Futures-Based Gold ETF 
2 Thursday, August 26th  Hedging with Futures  

Fuel Hedging at JetBlue Airways 
3 Wednesday, September 1st Forwards and Futures Prices II  

Arbitrage in Futures Market 
 

Module 2 – Options 
4 Thursday, September 2nd Trading Strategies Involving Options 

Hedge Fund Due Diligence at Leman Alternative Asset 
Management Company 

5 Wednesday, September 8th  Binomial and Black-Scholes Option Pricing Models 
Binomial Option Pricing 

6 Thursday, September 9th Equity Linked Notes 
Capped Buffered Return Enhanced Equity-Linked Note 

Problem Set #1 (due September 12 at 8:00pm) 
7 Wednesday, September 15st Warrants 

TARP Warrants: How Much to Bid? 
8 Thursday, September 16th Options on Stock Indices, Currencies and Futures 

Options on Stock Indices, Currencies and Futures 
9 Wednesday, September 22th Options in M&As 

The Sanofi-Aventis Acquisition of Genzyme: Contingent Value 
Right 

10 Thursday, September 23th Greeks and Leverage 
Option Greeks, Insider Trading, and the Heinz Acquisition 

 

Module 3 – Interest Rate, Credit Derivatives, Swaps 
11 Wednesday, September 29th Interest Rate Derivatives - Callable Bonds 

The Walt Disney Company: 100-Year Bonds Sleeping Beauties? 
12 Thursday, September 30th Interest Rate Derivatives II - Caps, Floors and Swaptions 

G and P Greetings 
Problem Set #2 (due: October 5 at 8:00pm) 

13 Wednesday, October 6th Credit Derivatives - Single-Name CDS 
Credit Default Swaps on AMR Corporation: Cash or Credit (TBD) 

14 Thursday, October 7th Total Return Swaps 
ProShares: The Alternative ETF Company 

 Friday October 8th –  
Tuesday October 12th 

Exam 
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DERIVATIVE SECURITIES: OPTIONS AND FUTURES  

Session 01 – Forwards and Futures Prices   

Case:  F-1690 Betting on Gold Using a Futures-Based Gold ETF 

Read:  F-1427 Forwards and Futures  

(*optional*) HULL Chapters 1, 2 and 5 (8th ed. & 9th ed.) 

Spreadsheet: F-1690X.xlsx 

Assignment:  

1. Review the information on gold futures contracts of the CME group (ex- 
COMEX) based on contract specification available in Exhibit 4 or at the CME 
website. How do gold futures work? 
 

2. Suppose that Michelson took a long position (as a speculator) on the December 
2012 gold futures contract on 9/20/2012 and closed it on 10/19/2012. Use 
Exhibit 7 to compute the daily gains using the daily futures prices over that 
month. Would Michelson have lost or made a profit over the period? Would he 
have received a margin call?  

 
3. Exhibit 6 shows the prevailing futures prices (settle) for gold on 10/19/2012.  

Assume that the Oct-12 futures settle price of 1,722.8 is effectively the gold 
spot price. What storage costs do you need to assume in terms of carry costs 
such that the arbitrage-free futures prices match the observed quoted futures 
prices? What about other maturities in Exhibit 6? 

 
4. Looking at Exhibit 3, why does the futures-based gold ETF (DGL) have a 

“slippage” in return compared to the physical-based gold ETF (GLD) or gold 
spot prices? 

 
5. What ETF would you recommend Michelson invest in order to get exposure to 

gold: a futures-based ETF like DGL or a physical ETF like GLD? 
 

Extra question (if you have time): Examine the period from 6/2/2008 to 10/19/2012. Assume that 
DGL follows exactly the roll schedule in Exhibit 12 and GC futures contract prices in Exhibit 13 
of DBLCI-OY Gold Index. How much did the roll yield contribute for the DGL return? 

 
  

http://www.cmegroup.com/trading/metals/precious/gold.html
http://www.cmegroup.com/trading/metals/precious/gold.html


 

4 of 16  
 

DERIVATIVE SECURITIES: OPTIONS AND FUTURES  
Session 02 – Hedging with Futures 

Case:  F-1697 2012 Fuel Hedging at JetBlue Airways 

Read:   F-1428 Hedging with Forwards and Futures  

(*optional*) HULL Chapter 3 (8th ed. & 9th ed.) 

Spreadsheet:  F-1697X.xlsx 

Assignment:  

1. Given the high price of jet fuel at the end of 2011, should JetBlue hedge its 
fuel costs?  And if so, should it increase or decrease the percentage hedged for 
2012?  

2. Focusing on the 2007-2011 period, which commodity (WTI crude oil, Brent 
crude oil or heating oil) moved more closely to the price of jet fuel? 

3. Should JetBlue continue using WTI as an oil benchmark for its crude oil 
hedges or switch to Brent? Quantify your answer using the 2007-2011 
historical data provided in Exhibit 6.  

Extra questions (if you have time): 

1. Morales wants to backtest a WTI hedge versus a Brent hedge. She takes a 
monthly hedge position of 20 million gallons for 2012 (total hedge of 240 mil. 
gal., about 45.7% hedge ratio if the annual gallons consumed stays flat at 525 
mil. gal.). Assume (unrealistically) that JetBlue would use a simple futures 
hedge (note: the WTI and Brent exchange-traded futures contract are for 1,000 
barrels = 42,000 gallons). Now use the 60 months of the 2007-2011 historical 
prices on jet fuel, WTI and Brent to simulate what would have been the 
monthly jet fuel costs under three scenarios: i) without a hedge; ii) with a WTI 
hedge; and iii) with a Brent hedge. Would any hedge have helped reduce fuel 
cost volatility? 

2. What risks are being hedged and what risks are left unhedged? 
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DERIVATIVE SECURITIES: OPTIONS AND FUTURES  
Session 03 – Forwards and Futures Prices II 

Case:  Arbitrage in Futures Markets.pdf 

Spreadsheet:  Arbitrage in Futures Markets.xls 

Assignment: 

1. What is Tom’s choice? 

2. Can you verify the conversion factors for the bonds for the March 2016 delivery? 

3. What is the basis on the day? Is it the same for all bonds? Which one is the “true” 
basis? 

4. Is the CTD bond the one with the smallest duration? 

5. Why is it true that when yields are below 6%, the CTD is the bond with the 
smallest duration? 

6. What should Tom do? What are the pros and cons of this decision? 

7. What are the risk inherent in the basis trade (borrow the CTD bond, sell the bond, 
buy the futures)? 

8. Would your answer change if the mid quote for the IT0004513641 bond was 
130.98? 
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DERIVATIVE SECURITIES: OPTIONS AND FUTURES  
Session 04 – Trading Strategies Involving Options 

Case: F-1698 Hedge Fund Due Diligence at Leman Alternative Asset Management 
Company 

Read:   F-1429 Trading Strategies with Options  

(*optional*) HULL Chapters 9, 10 and 11 (8th ed.) or 10, 11 and 12 (9th ed.) 

Spreadsheet: F-1698X (Calculator).xlsx   

Assignment:  

1. Sheet “Calculator” of the spreadsheet F-1698 (Calculator).xls presents the 
value of $1 invested in a collar strategy with at-the-money calls and at-the-
money puts using the historical data. Reconcile the analysis with Exhibit 2 on 
the collar option strategy. How does the performance of the collar strategy 
compare with the return from HFRI EH index, the S&P 500 index and in 1-
month T-bills? Further plot the monthly growth in the collar strategy against 
the monthly growth in value of $1 in the HFRI EH index, the S&P 500 index 
and in 1-month T-bills. What do you conclude? 

2. Now use the calculator to do the same but with a collar strategy with out-of-
the-money calls (with strikes equal to 105% of the current value of the 
S&P500 index) and out-of-the-money puts (with strikes equal to 95% of the 
current value of the S&P500 index). What would have been the growth in the 
value of $1 following this strategy? What do you conclude? 

3. Can you get any level of moneyness (based on a fixed strike rule) of the calls 
and puts on the collar strategy so you can match the growth in the value of $1 
experienced by the Squarefield Guard hedge fund? A fixed strike rule means 
that the percentage that call and put options are out of the money should be 
held constant over time. 
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DERIVATIVE SECURITIES: OPTIONS AND FUTURES  
Session 05 – Binomial and Black-Scholes Option Pricing Models 

Case:  n/a 

Read:   F-0943 Binomial Option Pricing  
  F-1522 The Black-Scholes Option Pricing Model 

(*optional*) HULL Chapters 12, 13 and 14 (8th ed.) or 13, 14 and 15 (9th ed.)  

Software: Install the HULL Derivagem toolkit for options valuation DG201.xls (see also 
Readme201.txt, DG201functions.xls) 

Spreadsheet: Black-Scholes data.xls 

Assignment:  

1. Binomial Model: 
1.1. What would a three-month European call option with a strike price of $50 

be worth on a stock with a current stock price of $52.75? Assume a risk 
free rate of eight percent and that the stock price can only go up or down 
by seven percent (1.07 or .9345) during the next three months. 

1.2. What would a European put option with the same strike price sell for? 
1.3. What would be the price of the call option in question one, if the price 

could change every six weeks by either +1.0489 or .953? What would the 
price of the stock be if the stock price changed every month by ±2.28%? 

1.4. Assume that you have an option which will mature in three months (90 
days), the volatility of the underlying stock (non-dividend paying) is .25, 
the exercise price is $47, the risk free rate is 6%, and the current stock 
price is $49. Do a comparison of the binomial model and the Black-
Scholes Model. You can do this comparison by using the same inputs in 
each model and comparing the calculated value of the call option. What 
happens as you vary the number of periods used in your binomial model? 

2. Black-Scholes Model: 
2.1. Choose one of the stocks in the price file Black-Scholes data.xls. 
2.2. Calculate the volatility using daily, weekly and monthly prices. Do this 

using the log of the price relatives.  
2.3. Does the time period over which you measure the volatility matter? 
2.4. Calculate the volatility using daily, weekly and monthly prices and the 

price relatives themselves. Is there a difference in value from using the 
log of the price relatives? 
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DERIVATIVE SECURITIES: OPTIONS AND FUTURES  
Session 06 – Equity Linked Notes 

Case:  F-Draft Capped Buffered Return Enhanced Equity-Linked Note 

Read:  F-1433 Options on Stock Indices, Currencies and Futures 

Spreadsheet: n.a. 

Assignment:   

1. How should JPMorgan Chase bank allocate the $1,000 to deliver this Capped 
BREN to the client? 

2. Was this Capped BREN a “fair” deal to the client? 

3. Can the investor do it “at home” using Russell 2000 Index CBOE listed 
options? 
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DERIVATIVE SECURITIES: OPTIONS AND FUTURES  
Session 07 – Warrants 

Case:  F-1642 TARP Warrants: How Much to Bid? 

Read:  F-1430 The Pricing of Warrants 

Testimony on “TARP Oversight: An Update on Warrant Repurchases and 
Benefits to Taxpayers” - Robert A. Jarrow (May 11, 2010)  

Spreadsheet: F-1642X JP Morgan data.xlsx 
Warrants Valuation.xlsx 

Assignment:  

1. How much would you bid for the JP Morgan warrants? For your calculations, use 
these number of shares and warrants: 

 Nr of Common Shares Nr of Warrant Shares 
JPMorgan Chase 4,000 mln 88.4 mln 

  

http://financialservices.house.gov/media/file/hearings/111/jarrow_testimony_-_combined.pdf
http://financialservices.house.gov/media/file/hearings/111/jarrow_testimony_-_combined.pdf
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DERIVATIVE SECURITIES: OPTIONS AND FUTURES  
Session 08 – Options on Stock Indices, Currencies and Futures 

Case:  n/a 

Read:  F-1433 Options on Stock Indices, Currencies and Futures 

F-1432 Risk Management for Derivatives 

(*optional*) HULL Chapters 16 and 17 (8th ed.) or 17 and 18 (9th ed.)  

Spreadsheet: Exchange rate data.xlsx 

Assignment: For purposes of the assignment, assume the current date is January 2011 and that 
the June options mature exactly in 6 months. Note also that call premiums and 
strikes are quoted in cents, so 125 means $1.25.  

1. Using the data in the excel spreadsheet on exchange rate options, estimate the 
implied volatility based on the average of the bid and ask prices.  Also using the 
historic exchange rates, estimate volatility. 
 

2. Use a two period (price changes every 3 months) binomial option pricing model 
to estimate the value of a June 2011 call with a 133 strike. 
 

3. How would we have to alter the inputs (risk-free rate, underlying asset value etc.) 
on the regular Black-Scholes model to price options on futures?  
 
Skim also the F-1432 reading for an overview on "Greeks". We’ll cover them 
extensively next week. 
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DERIVATIVE SECURITIES: OPTIONS AND FUTURES  
Session 09 – Options in M&As 

Case:  F-1715 The Sanofi-Aventis Acquisition of Genzyme: Contingent Value Rights 

Read:  F-1322 Technical Note on Structuring and Valuing Incentive Payments in 
M&A Earnouts and Other Contingent Payments to the Seller 

Spreadsheet: F-1715X.xlsx 

Assignment:  

1. Why are the views of the Genzyme and Sanofi management teams so divergent 
on the value of the alemtuzumab MS drug? 
 

2. What are the differences between CVRs and typical financial options such as 
calls? What are the advantages and disadvantages of using CVRs in this 
acquisition? In what other M&A situations are CVRs useful? 

 
3. How much is the CVR worth if you take the projected launch dates and revenues 

for the alemtuzumab MS drug from scenarios 2 through 8 from Wall Street 
analysts in case Exhibit 10? Use the student spreadsheet, UVA-F-1715X, supplied 
with the case. 

 
4. What level of projected alemtuzumab MS drug revenues would you need to make 

the total offer value of $74 cash + CVR = $80-per-share? In order to do this, use 
the student spreadsheet and create your own scenario 9 in the calculator in the 
case Exhibit 10 worksheet. 
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DERIVATIVE SECURITIES: OPTIONS AND FUTURES  
Session 10 – Greeks and Leverage 

Case:  F-1978 Option Greeks, Insider Trading, and the Heinz Acquisition 

Read:  F-1432 Risk Management for Derivatives 

Spreadsheet: F-1978X Option Greeks, Insider Trading, and the Heinz Acquisition.xlsx 

Assignment:  

1. When does trading qualify as insider trading? How would you recognize insider trading? 
What are different strategies that could be used to take advantage of superior information? 

2. How would you rank the strategies, in terms of effectiveness? Why is one strategy better 
than the other? Think of the parameters you would use to judge their effectiveness.  
[Hint: Consider the relation between stock prices and option prices. If the strategies involve 
options, think of what the trader would like the Greeks for the different strategies to be. 
For example, would they need to have a positive or a negative delta? Should it be large or 
small? What about gamma and theta?] 

3. If the insider had only a limited amount of capital available, would that affect their 
decision? Which strategy would deliver the most “bang for the buck”?  

4. Calculate the Greeks for the call options traded on February 13, using the data in case 
Exhibit 6, which can also be found in the spreadsheet, UVA-F-1978X. To find the 
appropriate dividend yield to employ, you can use the quotes for options with a strike price 
of $60 and expiring on June 22, 2013, and apply the put-call parity condition.  

5. Which trade(s) would you flag to the SEC? How does the profitability of strategies that use 
options compare to that of strategies that only use stocks? 
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DERIVATIVE SECURITIES: OPTIONS AND FUTURES  
Session 11 – Interest Rate Derivatives – Callable Bonds 

Case:  F-1063 The Walt Disney Company: 100-Year Bonds Sleeping Beauties? 

Read:  F-1431 Interest Rate Derivatives 

This is a fairly intense reading and we will discuss valuing bond options (pages 1-
11), interest rate caps and floors, and swap options in class. The best way to 
prepare for class is to review the examples presented in the technical note. For 
further reading, you may find helpful HULL Chapter 28 (8th ed.) or 29 (9th ed.). 

Spreadsheet: F-1063X Exhibits1&2.xlsx 
  F-1431X Exhibits1&2.xlsx 

Assignment:  

1. Using the data in Exhibits 1 and 2 of the technical note (F-1431), what would 
be the value of a call option on a 7-year 5% coupon bond (Face Value 
=$100)? Assume that today is December 31, 2003, and it is exactly 6 months 
to the next coupon payment.  For the option, the exercise price is $98 (quoted 
price), and the time to maturity is 24 months. 
 

2. Skim through the Walt Disney 100-year bond which is callable in 2023 
(UVA-F-1063). Assume that today is February, 2015, the 10-year is 4.28% 
and the price of the bond is 125. How much is the callable option worth to 
Disney (try using Derivagem DG201.xls)? Can you make sense of the value 
of these bonds? 
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DERIVATIVE SECURITIES: OPTIONS AND FUTURES 
Session 12 – Interest Rate Derivatives II – Caps, Floors, and Swaptions  

Case:  F-1122  G and P Greetings Inc.  

Read:  F-1431 Interest Rate Derivatives  

Read pages 11-14 of the F-1431 technical note. For further reading, you may find 
helpful Chapter 28 of HULL (8th ed.).  

Spreadsheet: F-1122XLS.xls 

Assignment:  

1. What is the value of the interest rate cap described under alternative #2 in the 
case?  

 
Optional questions:  

2. Given the information in the case, what will be the fixed rate for a plain 
vanilla 2-year swap (quarterly payments) that will clear the market?   
 

3. What would be the one year forward 2-year swap rate?  This is the rate that 
you would quote today for a swap that began September 1, 1996. 
 

4. What is the value of the swaption discussed in the case?  Why does the 
combination of issuing non-callable bond and buying a swaption approximate 
the value of a callable bond?  
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DERIVATIVE SECURITIES: OPTIONS AND FUTURES  
Session 13 – Credit Derivatives – Single Names CDS 

Case:  F-1745 Credit Default Swaps on AMR Corporation: Cash or Credit (TBD) 

Read:   F-Draft Credit Derivatives I – Single-Name Credit Default Swaps 

(*optional*) For further reading, HULL Chapter 24 (8th ed.) or 25 (9th ed.) 

 Spreadsheet: n/a 

Assignment: TBD 

1. What is a credit default swap (CDS) and how does it work?  What are its 
uses? 
 

2. How much should be the spread of a 5 year CDS on AMR using the structural 
approach? 

 
3. Does Thomas have a trading opportunity as of Feb. 24, 2011? What position 

do you recommend Thomas to take on CDS contracts on AMR? 
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DERIVATIVE SECURITIES: OPTIONS AND FUTURES 
Session 14 – Total Return Swaps  

Case:  F-1729 ProShares: The Alternative ETF Company  

Read:   ETF.com “SEC Rule Death Knell for Geared ETFs” (December, 2015) 

Wall Street Journal “SEC Moves to Curb Leveraged ETFs” (June, 2016) 

TheStreet.com “Trump Revives Triple-X-ETFs that Regulators Wanted to Kill” 
(March, 2017) 

Assignment: F-1729: This case is background reading on ProShares.  

 
Watch videos at 
https://www.youtube.com/playlist?list=PLfSs4GfD5hMGJm7twdxUz_VKY4Hqk
_NPI and be prepared to answer the following questions: 
1.Besides geared ETFs, what are common ways for investors to get leverage and 
inverse exposures? 
2. Why was the “compounding effect” detrimental to geared ETFs during volatile 
markets of 2008-09? Why do most geared funds aim to track the index returns for 
just one day, and how can you deal with this issue if you are an investor with a 
multi-day horizon? 
3. What are the challenges and opportunities of alternative ETF products? What 
do you recommend that ProShares pursues for its growth?  
Update: read the WSJ article (June 6, 2016) – Do you think 2x or 3x leveraged 
/inverse ETFs should be banned as the SEC recently proposed? 

I will also discuss final exam format and we can review questions from problem sets.   

https://www.youtube.com/playlist?list=PLfSs4GfD5hMGJm7twdxUz_VKY4Hqk_NPI
https://www.youtube.com/playlist?list=PLfSs4GfD5hMGJm7twdxUz_VKY4Hqk_NPI

