
1 Hedging

The idea of hedging is similar to insurance: by paying a small amount up front, one gets insured
against substantial downside risks. For example, suppose an investor holds the stock, whose price
St evolves according to the geometric random walk:

St = S0e
(µ−σ2/2)∆t+σ

√
∆tZ ,

where initial price S0 = 100, annual drift µ = 0.08, volatility σ = 0.12, and standard normal variate
Z ∼ N(0, 12). Also, the risk free rate is r = 0.059.

The investor considers two strategies. The first strategy relies on luck and does not consider hedging,
leaving his fortune to the stock market. Hence his payoff is

(St − S0)e
−rT .

The second strategy uses the put option. To limit the down side risk, he buys the put option at
the price c = 0.57, with maturity T = 0.4 year, and exercise price K = 97. So if the market price
drops below K, he will exercise the option, selling at price K = 97. Otherwise, he will hold the
stock with payoff St − S0. Hence, this strategy gives him payoff

[(K − S0)(St < K) + (St − S0)(St ≥ K)]e−rT − c.

We are interested in three questions:

Q1: What is the distribution of the stock price St? mean and its 95% CI? Downside risk P (St−S0 <
0)?

Q2: What is the distribution of R0 (the present value of the payoff of the put option)? How should
it the put option be priced, i.e., E[R0] =? What is its 95% CI? Is c = 0.57 in the CI?

Q3: Compare the return of the next two investment strategies. Which one is riskier? Why?
Draw your conclusion by the comparison of the distribution; mean; variance; downside risk of each
strategy. Stock only (no hedging); Stock plus put option (hedging)
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