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TRUE/FALSE
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FREE-RESPONSE PROBLEMS

Problem 3.1. (20 points) Consider a two-period forward binomial tree, where the length of
each period is 6 months. Assume the stock price is $50.00, σ = 0.20, r = 0.06 and the dividend
yield δ = 0.035. What is the lowest strike price for which early exercise could occur after the
first time step and with an American put option?

Problem 3.2. (20 points) The current price of a continuous-dividend-paying stock is $100 per
share. Its dividend yield is 0.02 and its volatility is given to be 0.2.

The continuously-compounded, risk-free interest rate equals 0.06.
Consider a $110-strike, half-year American put on the above stock. Use a two-period forward

binomial stock-price tree to calculate the current price of the American put.
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MULTIPLE CHOICE QUESTIONS

Please, circle the correct answer on the front page of this exam.

Problem 3.3. The current price of a non-dividend-paying stock is $100 per share and its
volatility is given to be 0.25.

The continuously compounded, risk-free interest rate equals 0.06.
Consider a $110-strike, one-year American put on the above stock. Use a two-period forward

binomial stock-price tree to calculate the current price of the American put.

(a) $20.03
(b) $15.41
(c) $13.38
(d) $11.11
(e) None of the above.

Problem 3.4. The current price of a continuous-dividend-paying stock is $100 per share. Its
volatility is given to be 0.2 and its dividend yield is 0.03.

The continuously compounded risk-free interest rate equals 0.06.
Consider a $95-strike European put option on the above stock with nine months to expiration.

Using a three-period forward binomial tree, find the price of this put option.

(a) $2.97
(b) $3.06
(c) $3.59
(d) $3.70
(e) None of the above.

Problem 3.5. (5 points) Consider a non-dividend-paying stock with the initial price of S(0) =
100. Assume that the annual risk-free continuously compounded interest rate equals r = 0.05.
Let the annualized standard deviation of the sontinuously compounded stock return, i.e., the
volatility be σ = 0.25.
Using a one-period forward binomial tree, calculate the price of a one-year at-the-money Euro-
pean call on this underlying asset.

(a) $11.07
(b) $12.46
(c) $13.38
(d) $14.58
(e) None of the above.

Problem 3.6. The current price of a continuous-dividend-paying stock is $100 per share. Its
volatility is given to be 0.30 and its dividend yield is 0.03.

The continuously-compounded, risk-free interest rate equals 0.06.
Consider a $95-strike European put option on the above stock with three months to expira-

tion. Using a one-period forward binomial tree, find the price of this put option.
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(a) $3.97
(b) $4.32
(c) $4.70
(d) $4.97
(e) None of the above.

Problem 3.7. Consider a non-dividend paying stock whose current price is $52 per share. You
model the evolution of this stock price over the following year using a one-period binomial tree
under the assumption that the stock price can be either $72 or $42 in one year.

The continuously-compounded, risk-free interest rate is 0.05.
Consider a $50-strike, one-year European call option on the above stock. What is the call

price consistent with the above stock-price model?

(a) About 5.21
(b) About 8.84
(c) About 9.29
(d) About 20.08
(e) None of the above.

Problem 3.8. A rebate option is an option which pays a fixed amount to its owner if the price
of the underlying asset ever crosses a given barrier during the life of the option.

Consider the one-year rebate option on a non-dividend-paying stock with the initial stock
price equal to $100. The evolution of the price of this stock over the next year is modeled using
a 3− period binomial tree with the up factor u = 1.2 and the down factor d = 0.8. Assume
that the continuously compounded risk-free interest rate equals 0.06

The rebate payment in the amount of $10 is paid to the owner of the rebate option at time−1
if the stock price ever crosses the barrier of $125.

What is the price of the above rebate option?

(a) 1.57
(b) 1.61
(c) 2.85
(d) 2.93
(e) None of the above.

Problem 3.9. (5 points) Assume that the a stock price is modeled using a one-period lognormal
binomial tree with the length of a single period equal to three months. According to this model,
the stock price can take either the value of $55, or the value of $40 in exactly three months.
Calculate the volatility of the stock price (rounded to two decimal places).

(a) About 0.26

(b) About 0.28

(c) About 0.30

(d) About 0.32
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(e) None of the above.

Problem 3.10. (5 points) Let the current price of a non-dividend-paying stock be $95 per
share. The price of this stock in one year is modeled by a one-period binomial model. The
two possible prices that the stock can attain in this model are $120 and $80. Assume that the
continuously compounded risk-free interest rate equals 0.05.

An investor purchases a $100-strike straddle on the above stock with the exercise date in one
year. What is the initial cost of this position?

(a) About 16.26

(b) About 17.28

(c) About 18.30

(d) About 19.02

(e) None of the above.

Problem 3.11. (5 pts) For a two-period binomial model, you are given that:

• each period is one year;
• the current price of a non-dividend paying stock S is S(0) = $20;
• u = 1.2, with u being the up factor as in the standard notation for the binomial model;
• d = 0.9, with d being the down factor as in the standard notation for the binomial

model;
• the risk-free interest rate is r = 0.05.

Find the price of an American call option on the stock S with T = 2 and the strike price
K = $22.

(a) $1.64

(b) $1.89

(c) $2.00

(d) $2.42

(e) None of the above

Problem 3.12. (5 points) Consider the one-period binomial option pricing model. Let VC(0) >
0 denote the price of a European call on a stock which pays continuous dividends. What is
the impact on the value of European call option prices if the company decides to increase the
dividend yield paid to the shareholders?

(a) The call option price will drop.

(b) The call option price will increase.

(c) The call option price will always remain constant.

(d) The impact on the price of the call cannot be determined using the binomial option
pricing model.

(e) There is not enough information provided.
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3.1. TRUE/FALSE QUESTIONS.

Problem 3.13. In the Cox-Ross-Rubinstein tree, we always have p∗ = 1/(1 + eσ
√
h).

Problem 3.14. (2 pts) It is possible that the Cox-Ross-Rubinstein binomial tree violates the
no-arbitrage condition for binomial models.

Problem 3.15. (2 points) A compound call on a put option costs at most as much as the
underlying put option itself.

Problem 3.16. (2 pts) In the Cox-Ross-Rubinstein tree, we always have u = 1/d.

Problem 3.17. (2 points) It is never optimal to exercise an American call option on a non-
dividend paying stock early.

Problem 3.18. (2 points) The price of a European call option on a non-dividend-paying stock
is equal to the price of an otherwise identical American call option.

Problem 3.19. (2 points) The price of a geometric average price Asian call option is strictly
greater the price of an otherwise identical arithmetic average price Asian call option.


