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Some Applications of Real
Options ..




Option Value Determinan
Call  Put

1. Asseft price + -
2. Exercise price - +
3. Interest rate + -
4. Volatility in the asset price + +
5. Expiration date + +

The value of a call option €y must fall within
max (Sp- E,0)< Cy < S,.

The precise position will depend on these
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¢ Illustration 3: Valuing a Real Estate Compan
¢Land Price Rs 100 crores

¢ Outstanding Debt Rs 80 crores

¢Life of the Option 10 years

¢ Standard Deviation 40%

¢Riskless rate 10%

¢ Value of the call option 75.94
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¢ Illustration 4: Valuing a Troubled Real
Estate Company

¢Land Price Rs 50 crores

¢ Outstanding Debt Rs 80 crores
¢Life of the Option 10 years

¢ Standard Deviation 40%

¢ Riskless rate 10%

¢ Value of the call option 29.86
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¢ Illustration 5: New Project by our Real
Estate Company (Topic: Lenders Vs
Equityholders)

¢ Negative NPV Project ... & also more Volatile
¢Land Price Rs 98 crores

¢ Outstanding Debt Rs 80 crores

¢Life of the Option 10 years

¢ Standard Deviation 50%

¢Riskless rate 10%

¢ Value of the call option 77.03
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Valuing Natural Resource Options: Inputs
(a) Available reserves of the resource

(b) Estimated cost of developing the resource
(c) Time to expiration of the option

(d) Variance in value of the underlying asset
(e) Operating cash flow on underlying asset
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¢ Illustration 6: A Coal mine in Meghalaya

¢ Estimated inventory of 1 million tonnes. | Capacity output
rate: 50,000 tonnes per year | Price of coal is expected to grow
3% a year | Firm owns rights to this mine for 20 years | Cost
of opening the mine is Rs 1 crore | Average production cost is
Rs 250 per tonne | Production cost is expected to grow by 5% |
Riskless interest rate 9% | Standard Deviation in Coal Price
16% | Current mkt price of coal Rs 375 per tonne

¢ Value of the underlying asset is Present value of expected
coal sales Rs 211m

¢ Exercise Price is Cost of opening the mine + present value of
the cost of producing coal 174 m

¢ Dividend yield is loss in production for each year of delay 5%
¢ Value of the coal mine as a call option 51.73
¢ If you use capital budgeting then value is 37.24
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¢ Illustration 7: A Oil Reserve in Krishna-Godavari Basin
¢ Estimated Qil Reserve is 50 million barrels

¢Present Value of the development cost $12 per barrel (with 2
years of development lag)

¢ Firm owns rights to exploit the reserve 20 years

¢ Cost (Marginal value) per barrel of oil is $12. per barrel
¢Riskless rate 8%

¢ Standard Deviation in Qil Prices 9%

¢ Dividend yield 5%

¢S $544 and X $600

¢ call option value $97 million
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¢ Illustration 8: Project to develop land for commercial
purpose

¢ Value of the underlying land Rs 500 crore

¢Present value of cost of developing land Rs 400 crores
¢ Time to expire 25 years

¢ Standard Deviation of land prices 20%

¢Riskless rate 7%

¢ Dividend Yield 4%

¢ Call value Rs 155 crores
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