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� Some More Problems on Real Options (Risk Neutral Method & BS 
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A real optionreal optionreal optionreal option is the right, but not the obligation, to undertake some business 

decision, after the project has been implemented; generally the option to make/ 

withdraw/withhold a capital investment. “Options to modify the projects are 

known as Real options”1 For example, by investing in a project, a company may 

have the real option of expanding, / abandoning (less drastically)/ postponing the 

project in the future. These are called "real options" because they pertain to 

physical or tangible assets, such as equipment, rather than financial instruments. 

Consideration of the real options can greatly affect the decision regarding the 

potential investments. Unlike an option on a share/currency, real options have 

underlying assets which are not easily tradable. This kind of option is not a 

derivative instrument, but an actual tangible option (in the sense of "choice") that 

a business may gain by undertaking certain decisions.  

• A Real option is the ability or right to take a certain course of action  

• Real options represent those that exist in a real physical business sense 

• Real options often exist in capital expenditure decisions.  

 

 

                                                 
1
 Principles of Corporate Finance – Brealey and Myers 
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Financial options  Real options  

Underlying asset is financial asset like 

share/ currency 

The underlying asset is the project 

about which decision is to be taken 

Traded in the market  Not traded in the market 

Maturity period generally in months   Maturity period generally in years 

Volatility can be calculated on the basis 

of historical data 

No historical data exists. Hence 

volatility is estimated on the basis of 

experience of the management experts. 

Have been trade since 1973 (Chicago 

Board of Options Exchange was the 

first to start financial options) 

Recent development in the field of 

Corporate finance  

There are two approaches regarding valuing the real options : (i) NPV method 

and (ii) Option valuation methods (a) Binomial method / Risk neutral method (b) 

Black- Scholes  method.                                                                                           

The positive feature of NPV method is its simplicity in calculation and 

understanding the outcome. The limitation of the method is that it does not 

consider Risk (SD). 

The Binomial method/ Risk neutral method can be applied only when two if we 

are given two possibilities regarding expected cash inflows (without giving their 

probabilities).  

Black-Scholes method is considered as a good method because of its 

consideration of SD. It has two serious limitations (a) It is very difficult to 

calculate (b) its outcome (value of the option) is very difficult to under stand 

(almost impossible, unless one is expert in Financial Engineering). The value of 

the option, calculated by this method, cannot be explained to the management. 

There are three important types of real options in capital expenditure decisions. 

(i) Abandonment option                                                                                      

(ii) Expansion option                                                                                                   

(iii) Investment timing option                                                                        

AbAbAbAbandonment Optionandonment Optionandonment Optionandonment Option: Suppose a company is considering the undertaking of a new 

project. It involves purchase of a new machine costing Rs.5,00,000. There is 

uncertainty regarding demand for the output of the machine. Suppose the 

company has the option of abandoning the project at the end of first year with or 

without cost or the company is given the option of selling back the machine to 

the vendor at a price of Rs.4,00,000 after the expiry of first year. Abandonment 

option helps in eliminating the further loss when the events turn unfavorable.                                                                             

Expansion OptionExpansion OptionExpansion OptionExpansion Option: The options to make follow-on investment.                                 

Investment timing OptionInvestment timing OptionInvestment timing OptionInvestment timing Option: i.e. option to wait before investing. Such options allow 

a firm to delay an investment until it's sure about other relevant issues.   
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ABANDONMENTABANDONMENTABANDONMENTABANDONMENT    (NPV Method)(NPV Method)(NPV Method)(NPV Method)    

Q. No. 1: Q. No. 1: Q. No. 1: Q. No. 1: Sumati Ltd is considering an investment of Rs.250m in a new 

technology. The total amount has to be paid initially though its installation will 

take one year. There is only seven percent probability that the new technology 

will work. If it works, it will generate a cash flow of Rs.2,700m at the end of each 

of the second  and third year. If the technology does not work, the investment 

will be a dead loss. Cost of capital is 10%. Should the investment be made?    

Now suppose that if the technology does not work, its supplier will return 

Rs.180m in the beginning of the second year. NPV? Value of abandonment 

option? 

Answer:Answer:Answer:Answer:    

� NPV (without abandonment facility) :  

                 -250m + 2700x(0.826+0.751)x 0.07 + 0 x 0.93 = Rs.48.053m 

The investment is recommended as the NPV is Positive. 

� NPV (with abandonment facility) :  

            -250m + 2700x(0.826+0.751)x 0.07 + 180 x 0.93 x 0.909 

                                               = Rs.200.2196m 

� Value of abandonment option = 200.2196 – 48.053=Rs.152.17m 

Q. No. 2:Q. No. 2:Q. No. 2:Q. No. 2: Lalita Ltd is considering a proposal of a Research and Development 

project requiring an outlay of Rs.10m initially and Rs.8m at the end of I year. The 

project will generate cash inflow only after two years from today. The cash 

inflows will depend upon the state of the economy. There is 75% probability that 

there will be boom in the economy in the first year and in this situation there is 

only 78% chance that there will be booming economy in the second year as well. 

If there is no boom in the 1st year, there is only 30 % chance that there will be 

boom in the second year. The cash inflows at the end of 2nd year will be : 

Boom  in 1st  year & boom in 2nd   year Rs. 99m  

Boom  in 1st  year but no boom in 2nd   

year 

Rs. 58m 

No boom in 1st  year but boom in 2nd  

year 

Rs. 5m  

No boom in 1st  year & no boom in 2nd 

year 

Rs. -48m  
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Assuming the cost of capital to be 10%, find the NPV. 

Now suppose that the company has the option of abandoning the project at the 

end of 1st year. The salvage value of Rs. 4m  will be realized and no further 

investment will be required. Value of the option? 

AnswerAnswerAnswerAnswer    

Possible Events  Probability  

A: Boom in I year and Boom in II year 0.75 x 0.78 = 0.585 

B: Boom in I year and No Boom in II year 0.75 x 0.22 = 0.165 

C: No Boom in I year and Boom in II year 0.25 x 0.30 = 0.075 

D: No Boom in I year and No Boom in II year 0.25 x 0.70 = 0.175 

 

Events NPV Estimates ( Rs. Million)    Prob-            

ability  

Expected NPV            

( Rs. Million) 

A -10-(8x0.909)+99x0.826 = 64.502 0.585 37.73367 

B -10-(8x0.909)+58x0.826 = 30.636 0.165   5.05494 

C -10-(8x0.909)+5x0.826 = -13.142 0.075 -0.98565 

D -10-(8x0.909)-48x0.826 = -56.92  0.175 -9.91610 

Expected NPV +31.84196 

OPTION OF ABANDONING THE PROJECT AT THE END OF 1ST YEAR.   

A: Boom in I year and Boom in II year  0.585 

B: Boom in I year and No Boom in II year  0.165 

C: No boom in I year  0.250 

 

Events NPV Estimate ( Rs. Million)    Prob-            

ability  

Expected NPV            

( Rs. Million) 

A -10-(8x0.909)+99x0.826 = 64.502 0.585 37.73367 

B -10-(8x0.909)+58x0.826 = 30.636 0.165   5.05494 

C -10 + 4x0,909 =6.364 0.25 -1.591 

Expected NPV +41.19761 

Value of abandonment option = 41.19761 – 31.84196 = Rs.9.35565m          

Q. No.3:Q. No.3:Q. No.3:Q. No.3: Keshav Ltd. is considering an investment of Rs.4.50m in a project. The 

output of the project can sold maximum for 2 years.    Cash inflows of the project 

are uncertain as exhibited in the tables given below. Ignoring tax and assuming 
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cost of capital to be 10%, find the NPV. Will your change if the company has the 

option of abandoning the project at the end of 1 year. If the option is exercised, 

the assets of the project will be sold, at the end of 1st year, for  Rs.2.25m.  

Year 1 Year 2 

Net Cash inflows Probability  Net cash inflow Probability 

Rs.1.50m 0.25 0 0.35 

  Rs.1.50m 0.50 

  Rs.3.00m 0.15 

 

Year 1 Year 2 

Net Cash inflows Probability  Net cash inflow Probability 

Rs.3.00m 0.50 Rs.1.50m 0.25 

  Rs.3.00m 0.50 

  Rs.4.50m 0.25 

 

Year 1 Year 2 

Net Cash inflows Probability  Net cash inflow Probability 

Rs.4.50m 0.25 Rs.3.00m 0.45 

  Rs.4.50m 0.50 

  Rs.5.25m 0.05 

Answer                                                                                                              Answer                                                                                                              Answer                                                                                                              Answer                                                                                                              

Calculation of NPV without abandonment option     

Possible Events  Probability  

A: 1.50m in I year & 0 in II year 0.25 x 0.35 = 0.0875 

B: 1.50m in I year & 1.50m in II year 0.25 x 0.50 = 0.1250 

C: 1.50m in I year & 3.00m in II year 0.25 x 0.15 = 0.0375 

D: 3.00m in I year & 1.50m in II year 0.50 x 0.25 = 0.1250 

E: 3.00m in I year & 3.00m in II year 0.50 x 0.50 = 0.2500 

F: 3.00m in I year & 4.50m in II year 0.50 x 0.25 = 0.1250 

G: 4.50m in I year & 3.00m in II year 0.25 x 0.45 = 0.1125 

H: 4.50m in I year & 4.50m in II year 0.25 x 0.50 = 0.1250 

 I: 4.50m in I year & 5.25m in II year 0.25 x 0.05 = 0.0125 
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Events NPV Estimate ( Rs. Million)    Prob-            

ability  

Expected NPV            

( Rs. Million) 

A -4.50 + 1.50x0.909 +     0x0.826 = -

3.1365 

 .0875 -3.1365 x 0.0875 

B -4.50 + 1.50x0.909 + 1.50x0.826 = -

1.8975 

 .1250 -1.8975 x 0.1250 

C -4.50 + 1.50x0.909 + 3.00x0.826 = -

0.6585 

 .0375 -0.6585 x 0.0375 

D -4.50 + 3.00x0.909 + 1.50x0.826 = -

0.5340 

 .1250 -0.5340 x 0.1250 

E -4.50 + 3.00x0.909 + 3.00x0.826 = 

+0.7050 

 .2500 +0.7050 x 0.2500 

F -4.50 + 3.00x0.909 + 4.50x0.826 = 

+1.9440 

 .1250 +1.9440 x 0.1250 

G -4.50 + 4.50x0.909 + 3.00x0.826 = 

+2.0685 

 .1125 +2.0685 x 0.1125 

H -4.50 + 4.50x0.909 + 4.50x0.826 = 

+3.3075 

 .1250 +3.3075 x 0.1250 

I -4.50 + 4.50x0.909 + 5.25x0.826 = 

3.9270 

 .0125  +3.9270 x 0.0125 

Expected NPV +0.5114 

Calculation of NPV with abandonment option  

� If net cash in flow in I year is Rs.1.50m:                                                                              

The company shall have two options (a) Discontinue and receive Rs.2.25m 

at the end of I year (b) continue and expect 1.50m x 0.50 +3m x 0.15 

i.e.1.20m cash in flow at he end of II year. It is clear that the company 

should discontinue at the end of I year. 

� If net cash in flow in I year is Rs.3.00m:                                                                              

The company shall have two options (a) Discontinue and receive Rs.2.25m 

at the end of I year (b) continue and expect 1.50m x 0.25 +3m x 0.50 + 

4.50m x 0.25 i.e. 3m cash in flow at he end of II year. It is clear that the 

company should continue in II  year. 

� If net cash in flow in I year is Rs.4.50m:                                                                              

The company shall have two options (a) Discontinue and receive Rs.2.25m 

at the end of I year (b) continue and expect 3m x 0.45 +4.50m x 0.50 + 

5.25m x 0.05 i.e. 3.8625m cash in flow at he end of II year. It is clear that 

the company should continue in II  year. 
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Possible Events  Probability  

A: 1.50m in I year & 2,25m in I year 0.25  

B: 3.00m in I year & 1.50m in II year 0.50 x 0.25 = 0.1250 

C: 3.00m in I year & 3.00m in II year 0.50 x 0.50 = 0.2500 

D: 3.00m in I year & 4.50m in II year 0.50 x 0.25 = 0.1250 

E: 4.50m in I year & 3.00m in II year 0.25 x 0.45 = 0.1125 

F: 4.50m in I year & 4.50m in II year 0.25 x 0.50 = 0.1250 

G: 4.50m in I year & 5.25m in II year 0.25 x 0.05 = 0.0125 

 

Events NPV Estimate ( Rs. Million)    Prob-            

ability  

Expected NPV            

( Rs. Million) 

A -4.50 + 3.75x0.909  = -1.09125  .25 -1.09125 x 0.250 

B -4.50 + 3.00x0.909 + 1.50x0.826 = -

0.5340 

 .1250 -0.5340 x 0.1250 

C -4.50 + 3.00x0.909 + 3.00x0.826 = 

+0.7050 

 .2500 +0.7050 x 0.2500 

D -4.50 + 3.00x0.909 + 4.50x0.826 = 

+1.9440 

 .1250 +1.9440 x 0.1250 

E -4.50 + 4.50x0.909 + 3.00x0.826 = 

+2.0685 

 .1125 +2.0685 x 0.1125 

F -4.50 + 4.50x0.909 + 4.50x0.826 = 

+3.3075 

 .1250 +3.3075 x 0.1250 

G -4.50 + 4.50x0.909 + 5.25x0.826 = 

3.9270 

 .0125  +3.9270 x 0.0125 

Expected NPV +0.7749m 

Value of abandonment option = 0.7749m – 0.5114m = Rs.0.2635m 

FOLLOW ON INVESTMENT / EXPANSION OPTION (NPV Method)FOLLOW ON INVESTMENT / EXPANSION OPTION (NPV Method)FOLLOW ON INVESTMENT / EXPANSION OPTION (NPV Method)FOLLOW ON INVESTMENT / EXPANSION OPTION (NPV Method)    

Q. No. 4: Q. No. 4: Q. No. 4: Q. No. 4: Vishakha Ltd has been considering the establishment of a 

manufacturing unit with the domestic market as the target customer.  Life of the 

project is 7 years. The finance department reports the expected NPV to be 

‘Minus Rs.3m’. The Chairman refers the project to a Project Consultancy Group 

(PCG).  

The PCG brings a new fact to the notice of the management – it is expected that 

at the end of 2nd year the Government may allow the export of the output of the 

manufacturing unit. Probability of this happening is 0.78. In that case, Vishakha 

Ltd shall have the option to increase the production and sale of output of the 

plant. This will require new investment. The NPV of this new investment will be 
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Rs.14m at the end of 2nd year. Value of option assuming cost of capital to be 

12%? 

AnswerAnswerAnswerAnswer    

Value of option = 14m x 0.797 x 0.78 = Rs.8.70m 

Q. No 5.  : Q. No 5.  : Q. No 5.  : Q. No 5.  : Brijnandan Ltd. is considering a project  requiring the initial 

investment of Rs.5m. The expected cash inflow from the operation is Rs.0.85m 

annually for 15 years. The cost of capital is 18%. Find NPV. 

Some experts in the industry believe that the government is considering change 

in the industrial policy. If this happens, the shall have an option of making further 

investment of Rs.1m at the end of 4th year. The new investment will result in 

incremental cash inflow of Rs.0.85m for years 5 to 15. Determine the value of the 

option. 

AnswerAnswerAnswerAnswer    

NPV = -5m + 0.85 x 5,092 = -0.6718 

Value of option = NPV of follow on investment =                                                       

-1m x 0.516 + 0.85m x 2.402  = 1.5257m 

Q. No. 6: Q. No. 6: Q. No. 6: Q. No. 6: Udhavji Ltd is considering a project requiring initial cash investment  of  

Rs.12m. The project is expected to generate annual cash inflow for 2 years, the 

details given below: 

Annual cash flow  Probability  

Rs.12m 0.24 

Rs.8m 0.45 

Rs.1m 0.31 

Cost of capital is 16%.NPV? 

Suppose the experience gained by implementing the project will provide the 

company an option to start a new venture at the end of 2nd year. The required 

investment would be Rs.8m. The new venture is expected to generate annual 

cash inflow of years 3 and 4, the details given below : 

Annual cash flow  Probability  

Rs.10m 0.20 

Rs.9m 0.45 

Rs.2m 0.35 
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The amount of required investment is certain and hence, it should be discounted 

on the basis of risk free rate of return which is 7%. Value of the option? 

AnswerAnswerAnswerAnswer    

NPV= -12m +(12m x 0.24 +8m x 0.45 + 1m x 0.31)x(1.605)=-1.10205m 

Value of option = NPV of follow on investment =                                                             

-8m x 0.873+(10m x 0.20 +9m x 0.45 + 2m x 0.35)x(1.193)= 1.06875m 

FOLLOW ON INVESTMENT / EXPANSION OPTION (Risk Neutral Method)FOLLOW ON INVESTMENT / EXPANSION OPTION (Risk Neutral Method)FOLLOW ON INVESTMENT / EXPANSION OPTION (Risk Neutral Method)FOLLOW ON INVESTMENT / EXPANSION OPTION (Risk Neutral Method)    

Q. No.7:Q. No.7:Q. No.7:Q. No.7: Vishakha Ltd has been considering the establishment of a manufacturing 

unit with the domestic market as the target customer.  Life of the project is 7 

years. The finance department reports the expected NPV to be ‘Minus Rs.3m’. 

The Chairman refers the project to a Project Consultancy Group (PCG).  

The PCG brings a new fact to the notice of the management – it is expected that 

at the end of 1st year the Government will announce its export policy. In that 

case, Vishakha Ltd shall have the option to increase the production and sale of 

output of the plant. This will require new investment of Rs 20m in the beginning 

of 2nd year (from today). If the policy announcement is on the expected lines, 

cash inflows at the end of 2nd year will be Rs.40m; in the otherwise situation this 

amount will be only Rs.12m instead of Rs.40m. The follow on project will have a 

life of only 1 year and it can be undertaken only if the original proposal is 

implemented. Risk free rate of interest is 10%. Value of option?  

AnswerAnswerAnswerAnswer    

Calculation of probability of announcement being on favorable lines: 

            r – d               20(1.10) - 12 

P =   ----------  = -------------  = 0.3571 

           u – d                   40 – 12 

 Gain   Probability Expected gain 

Favorable Policy   40-22 =18 0.3571 6.4278 

Unfavorable Policy  0 0.6429 0 

Value of option at the end of II year 6.4278 

Value of option = 6.4278 x .826 5.309 
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FOLLOW ON INVESTMENT / EXPANSION OPTFOLLOW ON INVESTMENT / EXPANSION OPTFOLLOW ON INVESTMENT / EXPANSION OPTFOLLOW ON INVESTMENT / EXPANSION OPTION (BlackION (BlackION (BlackION (Black----Scholes model))Scholes model))Scholes model))Scholes model))    

Q. No. 8 : Q. No. 8 : Q. No. 8 : Q. No. 8 : Udhavji Ltd is considering a project requiring initial cash investment  

of  Rs.12m. The project is expected to generate annual cash inflow for 2 years, 

the details given below: 

Annual cash flow  Probability  

Rs.12m 0.24 

Rs.8m 0.45 

Rs.1m 0.31 

Cost of capital is 16%.NPV?                                                                                     

Suppose the experience gained by implementing the project will provide the 

company an option to start a new venture at the end of 2nd year. The required 

investment would be Rs.8m. The new venture is expected to generate annual 

cash inflow of years 3 and 4, the details given below : 

Annual cash flow  Probability  

Rs.10m 0.20 

Rs.9m 0.45 

Rs.2m 0.35 

The amount of required investment is certain and hence, it should be discounted 

on the basis of risk free rate of return which is 7%. Variance of the new 

venture’s return is 15%. Find the value of the option using Black-Scholes option.               

Answer Answer Answer Answer                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                     

t = 2 years    Exercise Price = 8m       r = 7%       SD = √0.15 = 0.3873                                                                             

SSSSpot pricepot pricepot pricepot price =  

[(10m x 0.20)+(9m x 0.45)+(2m x 0.35)].[(0.641 + 0.552)] = 8.05275 (the cash 

inflows have been discounted at cost of capital i.e.16%) 

ln(8.05275m/8m) = ln(1.0066) = 0.0066 

       0.0066 + [0.07+0.50(0.3873)2]x2 

d1= ---------------------------  = 0.5415 

           0.3873x√2 

d2 = -.0062 

N(d1) = 0.70591      N(d2) = 0.49752 

Value of ECO = 8.05275 x 0.70591 – 8x0.869 x 0.49572 = Rs.2.238m 
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INVESTMENT TIMING OPTION (NPV Method)INVESTMENT TIMING OPTION (NPV Method)INVESTMENT TIMING OPTION (NPV Method)INVESTMENT TIMING OPTION (NPV Method)    

Q. No.9 : Q. No.9 : Q. No.9 : Q. No.9 :  You own an unused gold mine that will cost Rs.10,00,000 to reopen. If 

you open the mine, you expect to be able to extract 1000 ounces of gold a year 

for each of three years. After that the deposit will be exhausted. The gold price 

is currently Rs.5000 an ounce, and each year the price is equally likely to rise or 

fall by Rs.500 from its level at the start of the year. The extraction cost is 

Rs.4600 an ounce and the discount rate is 10%. Should you open the mine now or 

delay one year in the hope of a price rise. (Nov. 2004) Nov. 2004) Nov. 2004) Nov. 2004)     

AnswerAnswerAnswerAnswer 

 Working notes: 

DECISION REGARDING OPEN THE MINDECISION REGARDING OPEN THE MINDECISION REGARDING OPEN THE MINDECISION REGARDING OPEN THE MINE NOW :E NOW :E NOW :E NOW :    

Year 1 

Price       Probability  

5,500         0.50 

4,500         0.50 

Expected price of Year 1 = (5500x0.50) +(4500x0.50) = 5000 

Year 2  

Price      Probability 

6,000     (0.50x0.50)                     = 0.25 

5,000     (0.50x0.50) +(0.50x0.50) = 0.50  

4,000     (0.50x0.50)                     = 0.25 

Expected price of year 2 = (6000x.25) +(5000x.50)+(4000x.25) = 5,000 

Year 3     

Price               Probability  

6500       (.50x.50x.50)                                                = 0.125 

5500        (.50x.50x.50) + (.50x.50x.50) + (.50x.50x.50) = 0.375 

4500        (.50x.50x.50) + (.50x.50x.50) + (.50x.50x.50) = 0.375 

3500        (.50x.50x.50)                                                = 0.125 

Expected price of year 3 = 

      (6500x.125) + (5500x.375) + (4500x.375) + (3500x.125) = 5,000 
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DELAY  1  YEARDELAY  1  YEARDELAY  1  YEARDELAY  1  YEAR    

If price after 1 year is Rs.5500 :If price after 1 year is Rs.5500 :If price after 1 year is Rs.5500 :If price after 1 year is Rs.5500 : 

Year 2 

Price           Probability 

6000             0.50 

5000             0.50 

Expected price of year 2 = (6000x.50) +(5000x.50) = 5500 

Year 3  

Price         Probability 

6500         (.50x.50)                     = 0.25 

5500         (.50x.50) + (.50x.50)   = 0.50 

4500         (.50x.50)                    = 0.25 

Expected price of year 3 = (6500x.25) +(5500x.50) +(4500x.25) = 5500 

Year 4  

Expected price of year 4     = 5500 

If price after 1 year is Rs.4,500 :If price after 1 year is Rs.4,500 :If price after 1 year is Rs.4,500 :If price after 1 year is Rs.4,500 :    

Expected price in year 2,3 and 4 = Rs.4500 

Main Answer 

Expected NPV if mine is opened now = -10,00,000 + (1000x400x2.487) 

                                                      = -5200 

Delay of 1 year : 

NPV if Price after 1 year is Rs.5500 =  

    -10,00,000(.909) + (1000x900x2.261)  = 11,25,900 

NPV if Price after 1 year is Rs.4500 =  0  (the mine won’t be opened) 

Expected NPV of postponing mine opening for 1 year : 

NPV(X) Probability (P)                   PX 

11,25,900 0.50 5,62,950 

0 0.50 0 

  5,62,950 

Opening of mine may be delayed for 1 year. 

Value of option = Rs.5,68,150 
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INVESTMENT TIMING OPTION (BlackINVESTMENT TIMING OPTION (BlackINVESTMENT TIMING OPTION (BlackINVESTMENT TIMING OPTION (Black----Scholes Model))Scholes Model))Scholes Model))Scholes Model))    

Q.No.10: Q.No.10: Q.No.10: Q.No.10: A Ltd has been considering the establishment of a manufacturing plant. 

Life of the project is 5 years. As the finance manger reported the expected NPV 

to be minus Rs.50 Lakhs, the proposal is rejected by the management. 

The Management Accountant has brought a new fact to the notice of the 

management – if A Ltd implements the proposal, it shall have the option to make 

follow-on investment of Rs.900 Lakhs at the end of 3rd year. The present value, 

of expected cash in flows from the new investment, at the end of 3rd year is 

Rs.800 Lakhs. Cost of capital is 12%. Risk free rate of interest is 10%. The cash 

in flows are highly uncertain and have a standard deviation of 0.36 p.a.. Find the 

value of the option using Black and Scholes model. 

AnswerAnswerAnswerAnswer    

    t = 3 years    Exercise Price = 900L       r = 10%       SD = 0.36 

spot price = 800 x0.712 = 569.60L 

ln(569.6L/900L) = -0.458546 

       -0.458546 + [0.10+0.50(0.36)2]x3 

d1= ---------------------------  = 0.0575 

           0.36x√3 

d2 = - 0.5661 

N(d1) = 0.71735      N(d2) = 0.285626 

Value of ECO = 569.60 x 0.71735 – 900x0.741 x 0.285626 = Rs.218.12L 

SOME MORE PROBLEMS ON REAL OPTIONS (Risk Neutral Method and BS Model)SOME MORE PROBLEMS ON REAL OPTIONS (Risk Neutral Method and BS Model)SOME MORE PROBLEMS ON REAL OPTIONS (Risk Neutral Method and BS Model)SOME MORE PROBLEMS ON REAL OPTIONS (Risk Neutral Method and BS Model)    

Q. No. 11: Q. No. 11: Q. No. 11: Q. No. 11: Madhav has the option (but not the obligation) of purchasing a machine 

at the end of year 1 at a price of Rs.10.00 Crores. The current value of this 

machine is Rs.9.78 Crores. The market price of the machine after 1 year will 

either Rs.14 crores or Rs.7.00 Crores. The risk free rate of return is 9.00%. Find 

the value of the option.  
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AnswerAnswerAnswerAnswer    

           r – d               9.78(1.09) - 7 

P =   ----------  = -------------  = 0.5229 

           u – d                  14 – 7 

Spot price on maturity Gain   Probability Expected gain 

14 4 0.5229 2.0916 

7 0 0.4771 0 

Value of option at the end of the year 2.0916 

Value of option = 2.0916 x 0.917 =1.92 Crores 

Q. 12:Q. 12:Q. 12:Q. 12: Mine Ltd has invited tenders for the right of extracting silver for one year 

from a mine owned by them. The current price of the silver is Euro 2,70,000 per 

tonne. 75,000 tonnes of silver can be extracted from this mine in one year. The 

Cost of extracting the silver is estimated to be Euro 3,00,000 per tonne. Rate of 

risk free return is 5% and SD (annual) of prices of silver is 0.36. Find the amount 

that your client should pay for this right. Assume that all cash flows except 

payment to mine Ltd will occur at the end of the year. 

Answer                                                                                      Answer                                                                                      Answer                                                                                      Answer                                                                                                                                                                                                                                                              

t = 1 year    Exercise Price = 3,00,000       r = 5%       SD = 0.36                                

Spot price = 2,70,000 

ln(270000/300000) = -0.1054           d1 = 0.0261      d2 = 0.3339                  

N(d1) = 0.51044      N(d2) = 0.369218 

Value of ECO=270000 x 0.51044  - 300000 x 0.952 x 0.369218 =32,370                                                                  
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