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10.

a Calculate the value of a call option on the stock in Problem 9 with an exercise price of 110.

. Verify that the put-call parity theorem is satisfied by your answers to Problem © and part (a). (Do not use continuous compounding to calculate the present
value of X in this example because we are using a tiwo-state model here with discrete periods, not a continuous-time Black-Scholes model)

11 Use the Black-Scholes formula to find the value of a call option on the following stock:

Time to expiration 6 months
Standard deviation 50% per year
Exercise price $50

Stock price $50

Annual interest rate 3%

idend 0
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he spreadsheet below can be used to determine option values using the Black-Scholes model. The inputs are the stock price, standard deviation, expiration of the option, exercise price, risk-ree rate, and dividend yield. The call option is valued using Equation 21.1, and the put s valued using Equation 21.3. For
T bethcalis and puts, the dividend-adjusted Black-Scholes formula substitutes Se™7 for S, as outiined in Section 21.4. The model also calculates the intrinsic and time value for both puts and calls.
Further, the model presents sensitivity analysis using the one-way data table. The first workbook presents the analysis of calls while the second workbook presents similar analysis for puts. You can find these spreadsheets in Connect or through your course instructor.
Excel Questions
1. Find the value of the call and put options using the parameters given in this box but changing the standard deviation to 25. What happens to the value of each option?

2. What is implied volatiity if the call option is selling for §9?
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1| Chapter 21- Black-Scholes Option Prs LEGENI
2| Call Valuation & Call Time Premiums | | Enter
3 Value calculated
a See comment
5 | Standard deviation (0) 027830
6 | Variance (annual, 0% 0.07745|
7 | Time to expiration (years, T) 050 Standard Stock Stock
8 | Riskfree rate (annua, 1 6.00% Price | Value | | Price
| Cunrent stock price (Sq) $100.00 7.000
10| Excrcise price () $105.00 0150 $60 0017 $60
11 Dividend yield (annual, & 0.00% 0475 $65| 0061 $65
12 0200 $70| 0479 $70| 0479
13, 00029095 0225 $75| 0440 $75| 0440
14]d, ~0.193878| 0250 $80| 0935 $80| 0935
15 Nid,) 050116 0275 $85| 1763 $85| 1763
16| Nd,) 042314 0300 $90| 3014 $90| 3014
17 | Black-Scholes call value $699992 0325 $95| 4750 $95| 4750
18 Black-Scholes put value $8.89670 0350 $100| 7.000 $100| 7.000
19 0375 $105| 9.754 $105| 9.754
20 0400 $110| 12974 $110 7.974
21 intrinsic value of call $0.00000 0425 $115] 16602 $115| 6602
22 Time value of cal 699992 0450 $120| 20572 $120| 5572
2 0475 $125] 24817 $125| 4817
24 ntrinsic value of put $5.00000 0500 $130] 29.275 $130| 4275
25 Time value of put 389670 $135] 33893 $135| 3893





