CHAPTER 18
The Greek Letters
Practice Questions
Problem 18.1.
Explain how a stop-loss trading rule can be implemented for the writer of an out-of-the-money call option. Why does it provide a relatively poor hedge? 



Problem 18.2.
What does it mean to assert that the delta of a call option is 0.7? How can a short position in 1,000 options be made delta neutral when the delta of each option is 0.7? 



Problem 18.3.
Calculate the delta of an at-the-money six-month European call option on a non-dividend-paying stock when the risk-free interest rate is 10% per annum and the stock price volatility is 25% per annum. 

Problem 18.5.
What is meant by the gamma of an option position? What are the risks in the situation where the gamma of a position is large and negative and the delta is zero? 

Problem 18.10.

What is the delta of a short position in 1,000 European call options on silver futures? The options mature in eight months, and the futures contract underlying the option matures in nine months. The current nine-month futures price is $8 per ounce, the exercise price of the options is $8, the risk-free interest rate is 12% per annum, and the volatility of silver is 18% per annum. 


Problem 18.11.

In Problem 18.10, what initial position in nine-month silver futures is necessary for delta hedging? If silver itself is used, what is the initial position? If one-year silver futures are used, what is the initial position? Assume no storage costs for silver. 



Problem 18.14.
A financial institution has just sold 1,000 seven-month European call options on the Japanese yen. Suppose that the spot exchange rate is 0.80 cent per yen, the exercise price is 0.81 cent per yen, the risk-free interest rate in the United States is 8% per annum, the risk-free interest rate in Japan is 5% per annum, and the volatility of the yen is 15% per annum. Calculate the delta, gamma, vega, theta, and rho of the financial institution’s position. Interpret each number. 



Problem 18.25.
A financial institution has the following portfolio of over-the-counter options on sterling: 
	Type
	Position
	Delta of Option
	Gamma of Option
	Vega of Option

	Call
	−1,000
	0.5
	2.2
	1.8

	Call
	−500
	0.8
	0.6
	0.2

	Put
	−2,000
	-0.40
	1.3
	0.7

	Call
	−500
	0.70
	1.8
	1.4


A traded option is available with a delta of 0.6, a gamma of 1.5, and a vega of 0.8. 
(a) What position in the traded option and in sterling would make the portfolio both gamma neutral and delta neutral? 
(b) What position in the traded option and in sterling would make the portfolio both vega neutral and delta neutral?  

Extra problem (for your own practice)
Show that the Black-Scholes pricing is consistent with put-call parity. 
