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I. INTRODUCTION TO SFM: 

1. Wealth of a country is measured by its GDP. 

2. GDP is nothing but the value of the all the goods produced and services rendered during the given year. 

3. Real assets (Productive capacity) contributes towards GDP growth. Examples: Natural resources, Human 

resource, technical resource, know-how etc., 

4. There exists another category of assets called financial assets. Examples: Shares, Bonds etc., 

5. The financials assets have 2 main purposes: 

i. It gives the basis for sharing the income generated by real assets. 

ii. It helps in transfer of assets and mobility of funds in the economy. 

6. The objective of SFM is to improve the value of financials assets by making prudent (wise) decisions. 

7. Decisions can be categorized into 3 types: 

i. Investment Decisions – Where to put money 

ii. Financing Decisions – Where to get money 

iii. Dividend Decisions – What to do with the earnings 

8. In all these decisions we should try to maximize returns and manage risk (uncertainty in cash flow) i.e. we 

should strive a risk-return trade off. 

9. Share is an instrument which gives to right in income and assets. 

 

II. INTERNATIONAL FINANCIAL MANAGEMENT (IFM):  

1. Introduction to IFM: 

i. There are 2 types of Risks that are company specific namely: 

1. Business risk (Operating risk) – depends on the nature of projects the company is doing (Assets) 

2. Financial risk – depends on company’s capital structure (liabilities) 

ii. Apart of company’s specific factors there exists other factors that affects every business. These are 

called Macro Economic Factors. Example: Exchange rates (Currency Risk), Interest rates, Inflation etc. 

iii. Companies engaged in cross border trade and investments and financing are exposed to a specific 

type of risk called Currency risk. 

iv. Currency risk is the uncertainty in cash flow arising due to exchange rate fluctuations. 

v. The strategies adopted by the company to mitigate currency risk are called Hedging (Risk mitigation) 

Strategies. Some famous Hedging strategies are: 

1. Forward Hedging 

2. Money Market Hedging 

3. Leading 

4. Lagging 

5. Exposure Netting 

6. Currency Options (Derivative Instrument) 

7. Currency Futures (Derivative Instrument) 

8. Currency Swaps (Derivative Instrument) 

vi. Apart from hedgers there are 2 more players in the market namely  

1. Speculators 

2. Arbitrators 

vii. Speculator trades in the market by taking risk to earn profit.  

viii. On the other hand arbitrators identifies imperfection in the market pricing, devise (plan) strategies 

and earn riskless profits. These strategies are arbitrage strategies. 

ix. In this chapter we will discuss 2 arbitrage strategies in the currency market namely:  
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1. Currency arbitrage 

2. Covered interest arbitrage 

x. In the last segment of this chapter we will learn how foreign currency dealers manage their currency 

risks (dealer’s desk). 

2. Basics in Forex Management: 

2.1 Direct quote and Indirect Quote 

2.2 Bid rate and Offer rate (Ask rate) 

2.3 Spread 

2.4 Conversion of direct to indirect and vice versa 

2.5 Cross rates 

          2.1 Direct quote and Indirect Quote: 

1. Direct quote: 1 unit of foreign currency expressed in no. of units of Home currency is called 

direct quote i.e. a price is given for foreign currency it is direct quote. Examples:$1=Rs.60/- 

2. Indirect quote: 1 unit of local currency in no. of units of foreign currency is indirect quote. 

Examples: Rs.1/-= $0.0166($1/60) 

3. 1/Direct Quote= Indirect Quote, 1/Indirect Quote= Direct Quote 

4. Some currencies like Japanese Yen, Korean Won and Indonesian rupiah are always expressed in 

hundreds of units. In such case Indirect quote=100/direct quote 

Question No 1: The following are the quotes given by the banker at Mumbai. Identify the 

quote as direct or indirect. Also compute the direct for indirect quote and vice versa. 

Exchange rates given in the 
problem 

Quote-
Direct/Indirect 

Computati
on 

Quote the opposite rate 

1) 1$ = Rs.43.18 Direct Quote = 1/43.18  Rs.1 = $0.0232  

2) 1£ = Rs.78.68 Direct Quote = 1/78.68 Rs.1 = £0.0127 

3) Rs.1 = Euro 0.0184 Indirect Quote = 1/0.0184 1 Euro = Rs. 54.35 

4) 100 Indo rupiah = Rs.0.53 Direct Quote = 100/0.53 Rs.1=188.68 Indo rupiah 

5) 1HK$ = Rs.5.54 Direct Quote = 1/5.54 Rs.1 = HK$ 0.1805 

               

             Note: 1) At high volumes of trading exchange rates are quoted up to 6 decimals (PIPS) and as we come 

                            to less volume the number of. Decimals also reduces. 

                        2) All countries gives direct quotes except for UK where the quote is always given for pounds 

                             sterling against other currencies. 

                        3) In examination Rupee has to be rounded off to 2 decimals and other foreign currencies based 

                             on the number of decimals given in the question. 

        2.2 Bid rate and offer rate (Ask rate): 

1. The banker buys foreign currency at bid rate and sells at offer rate. 

2. The customer will buy at banker’s selling rate (offer rate) & will sell at banker’s buying rate (bid 

rate). 

3. When we have receivables in in foreign currency use bid rate for calculations and for payables 

use offer rate for calculation. 
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       Question No 2: Application of Bid and Offer. 

Quotation Exposure Position Relevant Rate Receivable/ Payable 

a) 44.12 – 44.25 10000 Exporter Bid Rate =10000*44.12=441200(R) 

b) 23.12 – 23.33 25000 Importer Offer Rate =25000*23.33 =583250(P) 

c) 12.12 – 12.21 17550 Exporter Bid Rate =17550*12.12 =212706(R) 

d) 45.87 – 45.93 12050 Exporter Bid Rate =12050*45.87 =552733(R) 

e) 46.92 – 47.01 19024 Importer Offer Rate =19024*47.01 =894318(P) 

f) 81.11 – 82.29 125000 Exporter Bid Rate =125000*81.11 =10138750(R) 

 

       2.3 Spread:  

1. Spread is the profit to the banker. 

2. Spread = Offer rate-bid rate 

3. Spread can be expressed as percentage (%) 

a. Alternative-I = Spread/ Offer rateX100 

b. Alternative-II = Spread/ Bid rateX100 

Question No 3: From the following, find out bid rate and offer rate. And also find out the 

spread express the spread in %. 

Direct Quotes given in 
problem 

Bid 
Rate 

Offer 
Rate 

Spread Spread % 

a) INR/$ = 43.72 – 43.94 43.72 43.94 =43.94-43.72=0.22 = 0.22/43.94*100 =0.50% 

b) INR/Euro = 54.44 – 54.67 54.44 54.67 =54.67-54.44=0.23 =0.23/54.67*100 =0.42% 

c) INR/100 ¥ = 0.3996 – 0.3999 0.3996 0.3999 =0.3999-0.3996=0.0003 =0.0003/0.3999*100 
=0.08% 

d) INR/£ = 78.00 – 78.12 78.00 78.12 =78.12-78.00=0.12 =0.12/78.12*100 =0.15% 

e) INR/HK$ = 5.14 – 5.32 5.14 5.32 =5.32-5.14=0.18 =0.18/5.32*100 =3.38% 

 

      2.4 Conversion of direct to indirect and vice versa: 

1. Direct quote – Rs./$ = 60 – 62 (Bid rate – Offer Rate) 

2. Indirect quote – $/RS. = 1/62 – 1/60 (Bid rate – Offer Rate) = 0.0161 – 0.0166 (Bid rate – Offer 

Rate) 

3. Bid rate of Indirect quote = 1/Offer rate of direct quote 

4. Offer rate of indirect quote = 1/Bid rate of direct quotes 

        Question No 4: Find out the indirect quotes for the following direct quotes. 

Direct Quotes  Indirect Quote Bid Rate Offer Rate 

a) INR/$ = 43.72 – 43.94 a) $/INR =1/43.94=0.0228 =1/43.72=0.0229 

b) INR/Euro = 54.44 – 54.67 b) Euro/INR =1/54.67=0.0183 =1/54.44=0.0184 

c) INR/100 ¥ = 0.3996 – 0.3999 c) ¥/INR =100/0.3999=250.06 =100/0.3996=250.25 

d) INR/£ = 78.00 – 78.12 d) £/INR =1/78.12=0.01280 =1/78.00=0.01282 

e) INR/HK$ = 5.14 – 5.32 e) HK$/INR =1/5.32=0.1880 =1/5.14=0.1946 
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    2.5 Cross rates: 

1. When exchange rate is not readily available between 2 currencies we can use cross rates to arrive 

at such exchange rates. 

2. In cross rates we use a common currency quotation. For example we want exchange for Tanzanian 

Shelling’s against rupee and we use dollar as common currency as follows: 

             Rs. /TSZ = RS. /$ X $/TSZ  

in India 1$ = Rs.60/- (Rs. /$) and in Tanzania 1$ = TSZ 1600 (TSZ/$). Then RS. /TSZ = 60 X 1/1600 

= 0.0375. Therefore 1 TSZ = Rs. 0.0375/- 

Question No 5: Find out the cross rates from the following: 

a) $/£ = 1.5240 ¥/£ = 235.20 ¥/$ = ¥/£ X £/$ =235.20/1.5240 =154.3307  

b) Euro/£ =  2.5150 Euro/T = 205.80 T/£ = T/Euro X Euro/£ = 2.5150/205.80 = 0.0122 

c) $/£ = 1.5537 – 59 Euro/$ = 0.1982 -
92 

Euro/£ = Euro/$ X $/£ = 0.1982 X 1.5537 – 0.1992 X 1.5559 = 
0.3079 – 0.3099 

d) $/£ = 2.0015 – 30 $/ SFr = 0.6965 – 
70 

£/SFr = £/$ X $/SFr = 0.6965/2.0030 – 0.6970/2.0015 = 0.3477 
– 0.3482 

e) HK$/INR = 
0.1656 – 70 

INR/S$ = 23.9000 
– 30 

S$/HK$ = S$/INR X INR/HK$ = 1/0.1670 X 1/23.9030 – 
1/0.1656 X 1/23.9000 = 0.2505 – 0.2527 

 

Question No 6: A ltd. requested it’s banker to issue a demand draft $10000, spot. The banker 

quoted the following INR/$ 44.3575 – 44.3825. It is normal for the banker to charge 0.15% for 

exchange margin for all foreign currency transactions. Find out 

a) How much the company should pay? 

b) In case the company had 15000$ for conversion to INR, how much the company realize? 

c) If the demand draft referred to in (a) has to be cancelled a week later by the company and the 

rate is INR/$ 44.3225 – 44.3991, how much the company will be realizing from the banker. 

Cancellation charge of Rs.250 will be taken. 

Solution: 

a) Outflow of the company: 

Particulars Computation Amount (Rs.) 

Purchase of DD 44.3825 X $10000 443825 

Add: Exchange Margin 0.15% X Rs.443825 666 

Total Outflow  444491 
 

b) Inflow of the company: 

Particulars Computation Amount (Rs.) 

Rupee Realization 44.3575 X $15000 665363 

Less: Exchange Margin 0.15% X Rs.665363 998 

Total Outflow  664365 

c) Inflow of the company: 

 Particulars  Computation Amount (Rs.) 

Rupee Realization 44.3225 X $10000 443225 

Less: Exchange Margin 0.15% X Rs.443225 665 

Less: Cancellation Charges Given 250 

Total Inflow  442310 



SFM-Notes                                                                                    MT-EDUCARE 

 

Page | 5  
 

3. Forward Hedging Learning Objectives: 

3.1 Basics in forward hedging 

3.2 Forward rate determination theories 

3.2.1 Purchasing power parity (equality) theory (PPPT) 

3.2.2 Interest rate parity theory (IRPT)  

3.3 Concept of covered interest arbitrage arising in the absence of interest rate parity (equality)* 

3.1 Basics on forward hedging:  

1) Forward rate is “An exchange rate decided today for a transaction to take place on a future date”. 

2) The forward rate for a currency can be quoted at either premium or discount. 

a) Forward Rate > Spot Rate – Premium Forward 

b) Forward Rate < Spot Rate – Discount Forward 

3) Whether a currency forward will be at premium or discount depends on 3 factors: 

a) Inflation rates of 2 countries 

b) Interest rates of 2 countries 

c) Market expectation about the possible demand and supply & it’s impact on exchange rate 

movements 

4) The forward can be quoted in 2 ways: 

a) Outright forward 

b) Spot rate with swap points 

5) Swap points of can be of 2 types: 

a) Ascending – Premium Swap points – Add to spot rate 

b) Descending – Discount Swap points – Less from spot rate 

6) It is useful to express the premium or discount as an annualized percentage (%). It is calculated as 

follows. 

       Annualized percentage = 
                      

         
 X 

  

 
 X 100 (‘-‘discount & ‘+’ premium) 

Question No 7:  

a) Spot 1US$ = 45.12-45.24, 3 moths forward rare 45.37-45.49. Comment on the forward as outright 

    or spot. Find out premium/discount in annualized%? 

b) Spot rate 1US$ = 45.01-45.12, 3 moths 0.24-0.36 swap points. Find out forward rate? 

c) Spot rate 1US$ = 25.45-25.60, 6 moths 0.12-0.07 swap points. Find out forward rate? 

Solution:  

a) Spot rate = 45.12 - 45.24 

    3 months forward rate =45.37 – 45.49 

    Forward type = outright forward 

    Calculation of Forward premium: 

              For Bid rate = 
           

     
 X 

  

 
 X 100 = 2.22% 

              For Offer rate = 
           

     
 X 

  

 
 X 100 = 2.21% 

b) Spot rate = 45.01-45.12 

    Swap points = 0.24-0.36 

    Nature of Swap = Ascending – Premium 

    Forward rate = (45.01+0.24) – (45.12+0.36) 
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                            = 45.25 – 45.48 

    Calculation of Forward premium: 

              For Bid rate = 
           

     
 X 

  

 
 X 100 = 2.13% 

              For Offer rate = 
           

     
 X 

  

 
 X 100 = 3.19% 

c) Spot rate = 25.45-25.60 

    Swap points = 0.12-0.07 

    Nature of Swap = Descending – Discount 

    Forward rate = (25.45-0.12) – (25.60-0.07) 

                            = 25.33 – 25.53 

    Calculation of Forward discount: 

              For Bid rate = 
           

     
 X 

  

 
 X 100 = 0.94% 

              For Offer rate = 
           

     
 X 

  

 
 X 100 = 0.55% 

**Question No 8: Today is April 19. You see the following quotes given by the baker: 

INR/USD Spot = 48.8560 – 48.8562 

Forward April 200/300 

Forward May 500/700 

Forward June 1100/1500 

Forward July 1900/2500 

Find out rate for buying USD delivery July 19. 

Solution:  

        Particulars    Bid    Offer 

Spot Rate   48.8560  48.8562 

Add: June swap points     0.1100   0.1500 

June 30th forward rate    48.9660  49.0062 

Add: 19 days swap points           
         

  
X19                 

         

  
X19  

          19 days swap points             0.0490   0.0613 

Forward rate as on 19th July 49.0150  49.0675 

Notes: When swap points are given as above the same are cumulative points i.e. may swap points are inclusive 

of April swap points and all the rates are at the end of month. 

Question No 9: Calculate the amount of receivable/payable at future rate for the following: 

Spot Quotation Swap Points Exposure Position Receivable/Payable 

44.12 – 44.25 0.12 – 0.17 10,000 Exporter =10000*(44.12+0.12) = 442400 (R) 

23.12 – 23.33 0.11 – 0.08 25,000 Importer = 25000*(23.33-0.08) = 581250 (P) 

12.12 – 12.21 0.25 – 0.42 17,550 Exporter = 17550*(12.12+0.25) = 217094 (R) 

45.87 – 45.93 0.12 – 0.04 12,050 Exporter = 12050*(45.87-0.12) = 551287 (R) 
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***Question No 10: Suppose that one French franc could be purchased in the foreign exchange 

market for 20 US cents today. If the franc appreciated 10 percent tomorrow against the dollar, how 

many francs would be a dollar tomorrow? 

Solution:  

Spot Rate 1FFr = 20 cents                          (100 cents = $1)  

Spot Rate 1FFr = $0.20 

Spot Rate $1 = 5FFr 

Today a dollar can purchase 5 French francs. 

The French franc value appreciates by 10%. Hence tomorrow the exchange rate is 

Spot Rate 1FFr = $0.20*110% 

Spot Rate 1FFr = $0.22 

Spot Rate $ 1 = 1/0.22FFr = 4.54FFr 

Tomorrow a dollar can buy only 4.54 French francs since the franc has appreciated, the dollar has depreciated. 

3.2 Forward rate determination theories: 

 

3.2.1 Purchasing power parity theory (PPPT):  

1. As per this theory the exchange rate should reflect the purchasing power of 2 currencies. 

2. The exchange rate should ensure that there is parity (equality/uniformity) in prices in both the 

countries. Hence this theory is also called as “Law of One Price”. 

3. For example a pen cost $1 in US and Rs.40/- in India. As per purchasing power parity theory the 

exchange rate should be $1=Rs.40/- 

4. Suppose the actual exchange rate is different then, arbitrage exists. If $1=Rs.42/-, a person in India will 

buy pen at Rs.40/- and export it for one dollar and convert it Rs.42/-, earning Rs.2/- profit. Due to this 

Indian exports increases creating more supply of dollar, reducing the price of dollar and at the same 

time the pen demand increases in India which increases its prices and later equilibrium will be 

achieved. 

5. Forward rate can be calculated by compounding the spot rate with inflation rate of 2 countries. For 

example India 8%, US 3%. After 1 year  

       1 pen in US = $1*(1.03) = $1.03 

       1 pen in India = Rs.40/-*(1.08) = Rs.43.20/- 

As per PPPT $1.03 = Rs.43.20/- 

                          $ 1 = 43.20/1.03 = Rs.41.94/- 

Alternatively forward rate =             
       

       
  

                                               =      
        

        
 

                                               = 40 X 
    

    
 

                                               = Rs.41.94/- 

Question No 11: In 2000 a transistor cost $22.84 in New York, S$69, in Singapore, and 3240 rubles in 

Moscow. 

(i)  If the law of one price held, what was the exchange rate between US$ and S$? Between US$ 

     and Rubles. 

(ii) The actual exchange rates in 2000 were S$6.13=US$1 and 250 rubles=US$1. Where would you 

       prefer to buy your transistor? 
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Solution: 

(i) Transistor value in New York = $22.84 

Transistor value in Singapore = S$69 

Transistor value in Moscow = Ruble 3240 

Using purchasing power parity theory the exchange rates should be as follows: 

              (a) $22.84 = S$69 

                    $1 =69/22.84=S$3.021 

              (b) $22.84 = Ruble 3240 

                     $1 = 3240/22.84 = Ruble 141.8564 

(ii) If the above exchange rates are true then the price of transistor is same in all the places. However, the actual 

exchange rates are different than what was calculated using law of one price. Hence there should be a 

cheapest city to buy the transistor.  

    City  Price  Rate   Dollar  

New York  $22.84  1$   $22.84 

Singapore  S$69  $1/ 6.13=$0.1631 S$69*0.1631=$11.25 

Moscow  R 3240  1/250=$0.004  R 3240*0.004=$12.96 

Conclusion: It is cheaper to buy the transistor in Singapore. 

3.2.2 Interest Rate Parity Theory (IRPT):  

1. In purchasing power parity forward rate is calculated by compounding the spot rate using inflation 

rate of 2 countries. 

2. In Interest rate parity theory, instead of inflation rate we use interest rate. 

3. Interest rates are superior to inflation rates because they factor in (taking to consideration) country’s 

economic risk in addition to inflation. 

4. Example, Spot rate $1Rs.40/-, interest India 10%, Interest u US 5%. After one year $1(1.05) = Rs. 

40(1.10), $1=44.10/1.05 = 41.90. 

As per Interest Rate Parity Theory (IRPT) 1 year forward rate should be $1=Rs.41.90/-. 

Understanding the significance of IRPT forward rate: 

An investor identified difference in Interest rates in US and India. He wants to borrow in US @5% and invest in 

India @10% and make interest spread (gain) of 5%.Hence he followed the following strategy: 

Situation No 1: Borrow in US ($) 

 Borrow 1L$ @5% 

 Convert into Rs. at spot rate for Rs.40L 

 Invest in India @ 10% interest 

 Realize Rs.44L after 1 year 

 Re-convert it to $ using Forward rate [44L/41.90]=$1.05L 

 Repay borrowing [$1L*1.05] = $1.05L 

 Book profit = 0 

In spite of interest spread of 5% he booked zero profit. Why? 

a) He has now taken position in two markets 

a. Money Market – Borrowed@5% & Invested@10% - Gain 
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b. Currency Market – Spot sell @Rs.40/- & Forward buy @Rs.41.9 – Loss 

b) The gain in money market is exactly offset by the loss in currency market leaving him with zero profit. 

Situation No 2: Borrow in India (Rs.) 

 Borrow Rs.40L @10% 

 Convert into 1L$ at spot rate 

 Invest in US @5% interest 

 Realize $1.05L after 1 year 

 Re-convert it to Rs. using Forward rate [$1.05L *41.90] =Rs.44L 

 Repay borrowing [40L*1.10] = Rs 44L 

 Book profit = 0 

In this case also In spite of interest spread of 5% he booked zero profit. Why? 

a) In this case also he has now taken position in two markets 

a. Money Market – Borrowed@10% & Invested@5% - Loss 

b. Currency Market – Spot buy @Rs.40/- & Forward sell @Rs.41.9 – Gain 

b) The gain in currency market is eroded through money market loss.  

Observation:  

1. Currency having low interest rate will trade at premium in forward market and vice-versa. 

2. If there is a gain in money market there will be a loss in currency market and vice-versa. If the forward 

rate is as per Interest Rate Parity Theory (IRPT), the gain and loss offset each other. 

3. If IRPT is absent, then arbitrage is present. Such an arbitrage is ‘which uses money market and currency 

market imperfection to make riskless profit’ is referred to as “COVERED INTERST ARBITRAGE”. 

Question No 12: Suppose the spot quotation of a Singapore$ is Rs.25 with interest rate in 

Singapore @6% & in India @10%. What shall be the forward rate one year later? Find out the 

forward quote for 270 days instead of 365 days an year. Also find out the indirect quote for spot, 

one year and 270 days forward. 

Solution: 

Step 1: Calculation of 1 year forward: 

              Spot rate 1S$ = Rs.25/- 

              India interest rate=10%, Singapore interest rate=6% 

1 year Forward: 

              1S$ (1.06) = Rs.25 (1.10) 

                         1S $ = Rs.25 (1.10)/1.06= Rs.25.94  

Step 2: Calculation of 270 days forward: 

              Spot rate 1S$ = Rs.25/- 

             India interest rate=10%*270/365=7.40%, Singapore interest rate=6%*270/365=4.44% 

270 days Forward: 

              1S$ (1.044) = Rs.25 (1.74) 

                         1S $ = Rs.25 (1.74)/1.044= Rs.25.72 
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Step 3: Calculation of Indirect quote: 

              Spot rate Rs.1   = 1/25 S$ = S$ 0.040 

               270 days forward Rs.1  = 1/25.72 S$ = S$ 0.0389 

               1 year forward Rs.1  = 1/25.94 S$ = S$ 0.0386 

 

3.3 Concept of covered interest arbitrage arising in the absence of interest rate parity: 

a) Action of exploiting interest rate differentials with forward cover 

b) A speculative tool 

c) Will function in the absence of Interest Rate Parity Theory (IRPT) 

 

3.3.1 Covered interest Arbitrage – Single quote: Steps in solving problem of covered interest arbitrage with 

single quote 

1. Identify the currency as local and foreign 

2. Calculate the forward premium or discount percentage 

3. Apply the rule 

4. Actions 

a. Borrow 

b. Convert 

c. Invest 

d. Realize 

e. Re-convert 

f. Repay 

g. Book margin 

Question No 13: Is covered interest arbitrage possible in the following situation? If so where to 

invest? How much shall be the gain? 

a) Spot Can$ = 1.317/$. Forward 6 months 1.2950 Can$/$. US$: 10%, Can $: 6% 

b) Spot 100¥ = Rs.35.002. Forward 6 months Rs.35.9010: INR – 12%, ¥ - 7% 

c) Spot 1$=5.900FFr. Forward 6 months FFr 6.0012: US$ – 3%, FFr - 6% 

d) Spot Can$ 1.5140/$. Forward 6 months 1.5552 Can$/$. US$: 6%, Can $: 10% 

Solution: 

a) Alternative 1:- 

Step 1: Identification of currency: 

              Local currency = Can $ 

              Foreign currency = $ 

Step 2: Calculation of forward premium or discount percentage: 

              = (FR-SR)/SR*12/n*100 

              = (1.295-1.317)/1.317*12/6*100 

              = -3.34% 

Step 3: Application of rule: 

             Local interest rate = 6% 

             Foreign interest rate = 10% 

             Adjusted foreign interest rate = 10%-annualized discount % 

             Adjusted foreign interest rate = 10%-3.34%=6.66% 
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6% < 6.66%, hence borrow locally and invest in foreign. So, borrow local currency and invest in foreign 

currency. 

Step 4: Actions: 

            Borrow = Can$ 10, 00,000 

            Period = 6 Months 

            Convert = $ 10, 00,000/1.317=$7, 59,301 

            Invest = $7, 59,301@10% for 6 months 

            Realize = $7, 59,301*(1+0.10/2) = $7, 97,266 

            Reconvert = $7, 97,266*1.2950 = Can $10, 32,459             

            Repay borrowing = Can$ 10, 00,000*(1+0.06/2) = Can$ 10, 30,000 

           Book profit = Can$ 10, 32,459- Can$ 10, 30,000 = Can$ 2,459 

 

Alternative 2:- 

Alternatively the same problem can be solved from currency market angle. 

Step 1: Identification of currency: 

              Local currency = CAN$ 

              Foreign Currency = $ 

Step 2: Calculation of forward rate as per IRPT: 

              Spot Rate $1 = Can$ 1.3170 

              6 Months forward rate: 

              $1 (1.05) = Can$ 1.3170 (1.03) 

              1$ = Can$ 1.3170*1.03/1.05 = Can$ 1.2919 

Step 3: Application of rule: 

             IRPT forward rate “$1 = Can$1.2919 

             Actual forward rate “$1 = Can$1.2950 

Since in the forward market the US$ is overpriced forward sell the US $. Hence spot buy the US $ for which 

borrow Canadian $. 

Step 4: Actions: 

            Borrow = Can$ 10, 00,000 

            Period = 6 Months 

            Convert = $ 10, 00,000/1.317=$7, 59,301 

            Invest = $7, 59,301@10% for 6 months 

            Realize = $7, 59,301*(1+0.10/2) = $7, 97,266 

            Reconvert = $7, 97,266*1.2950 = Can $10, 32,459             

            Repay borrowing = Can$ 10, 00,000*(1+0.06/2) = Can$ 10, 30,000 

           Book profit = Can$ 10, 32,459- Can$ 10, 30,000 = Can$ 2,459 

 

b) Alternative 1:- 

Step 1: Identification of currency: 

              Local currency = INR 

              Foreign currency = ¥ 

Step 2: Calculation of forward premium or discount percentage: 

              = (FR-SR)/SR*12/n*100 

              = (35.9011-35.002)/ 35.002*12/6*100 

              = 5.14% 
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Step 3: Application of rule: 

             Local interest rate = 12% 

             Foreign interest rate = 7% 

             Adjusted foreign interest rate = 7%+annualized premium % 

             Adjusted foreign interest rate = 7%+5.14% = 12.14% 

12% < 12.14%, hence borrow locally and invest in foreign. So, borrow local currency and invest in foreign 

currency. 

Step 4: Actions: 

            Borrow = Rs.10, 00,000/- 

            Period = 6 Months 

            Convert = Rs.10, 00,000/35.002= ¥ 28, 56,980 

            Invest = ¥28, 56,980@7% for 6 months 

            Realize = ¥28, 56,980*(1+0.07/2) = ¥29, 56,974 

            Reconvert = ¥29, 56,974*35.9011 = Rs.10, 61,583/- 

            Repay borrowing = Rs.10, 00,000*(1+0.12/2) = Rs.10, 60,000/- 

            Book profit = Rs.10, 61,583/ - Rs.10, 60,000/- = Rs.1, 583/- 

 

Alternative 2:- 

Alternatively the same problem can be solved from currency market angle. 

Step 1: Identification of currency: 

              Local currency = INR 

              Foreign currency = ¥ 

Step 2: Calculation of forward rate as per IRPT: 

              Spot Rate 100¥ = Rs.35.002 

              6 Months forward rate: 

              100¥ (1.035) = Rs.35.002/- (1.06) 

              100¥= Rs.35.002*1.06/1.035 = Rs.35.8475/- 

Step 3: Application of rule: 

             IRPT forward rate “100¥ = Rs.35.8475/-“ 

             Actual forward rate “100¥ = Rs.35.9000/-“ 

Since in the forward market the US$ is overpriced forward sell of Japanese ¥. Hence spot buy the ¥ for 

which borrow INR. 

Step 4: Actions: 

            Borrow = Rs.10, 00,000/- 

            Period = 6 Months 

            Convert = Rs.10, 00,000/35.002= ¥ 28, 56,980 

            Invest = ¥28, 56,980@7% for 6 months 

            Realize = ¥28, 56,980*(1+0.07/2) = ¥29, 56,974 

            Reconvert = ¥29, 56,974*35.9011 = Rs.10, 61,583/- 

            Repay borrowing = Rs.10, 00,000*(1+0.12/2) = Rs.10, 60,000/- 

            Book profit = Rs.10, 61,583/ - Rs.10, 60,000/- = Rs.1, 583/- 

c) Step 1: Identification of currency: 

              Local currency = FFr 

              Foreign currency = $ 
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Step 2: Calculation of forward premium or discount percentage: 

              = (FR-SR)/SR*12/n*100 

              = (6.0012-5.9000)/ 5.9000*12/6*100 

              = 3.43% 

Step 3: Application of rule: 

             Local interest rate = 6% 

             Foreign interest rate = 3% 

             Adjusted foreign interest rate = 3%+annualized premium % 

             Adjusted foreign interest rate = 3%+3.43% = 5.43% 

6% < 6.43%, hence borrow locally and invest in foreign. So, borrow local currency and invest in foreign 

currency. 

Step 4: Actions: 

            Borrow = FFr 10, 00,000 

            Period = 6 Months 

            Convert = FFr 10, 00,000/5.9000= $1, 69,492 

            Invest = $1, 69,492@3% for 6 months 

            Realize $1, 69,492*(1+0.03/2) = $1, 72,034 

            Reconvert = $1, 72,034*6.0012 = FFr 10, 32,413 

            Repay borrowing = FFr 10, 00,000*(1+0.07/2) = FFr 10, 30,000 

            Book profit = FFr 10, 32,413 - FFr 10, 30,000 FFr 2,413 

 

d) Step 1: Identification of currency: 

              Local currency = Can $ 

              Foreign currency = $ 

Step 2: Calculation of forward premium or discount percentage: 

              = (FR-SR)/SR*12/n*100 

              = (1.5552-1.5140)/ 1.5140*12/6*100 

              = 5.44% 

Step 3: Application of rule: 

             Local interest rate = 10% 

             Foreign interest rate = 6% 

             Adjusted foreign interest rate = 6%+annualized premium % 

             Adjusted foreign interest rate = 6%+5.44%=11.44% 

10% < 11.44%, hence borrow locally and invest in foreign. So, borrow local currency and invest in foreign 

currency. 

Step 4: Actions: 

            Borrow = Can$ 10, 00,000 

            Period = 6 Months 

            Convert = $ 10, 00,000/1.5140=$6, 60,502 

            Invest = $6, 60,502@6% for 6 months 

            Realize = $6, 60,502*(1+0.06/2) = $6, 80,317 

            Reconvert = $6, 80,317*1.5552 = Can $10, 58,029             

            Repay borrowing = Can$ 10, 00,000*(1+0.10/2) = Can$ 10, 50,000 

           Book profit = Can $10, 58,029 - Can$ 10, 50,000 = Can$ 8,029 
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Question No 14: Find out arbitrage possibilities from the following, if so from where investment 

should start? Assume there is no transaction cost. 

Rs. 55.5000 = £1 in London 

Rs. 35.625 = $1 in Delhi 

$1.5820  = £1 in New York 

Solution: 

Step 1: Comparing cross rate and Actual rate  

  Rs. /£ = Rs. /$ * $/£ = 35.625*1.5820 = Rs.56.35875 

  Actual rate Rs. /£ = Rs. 55.5000 

As per the cross rates a pound is really worth Rs. 56.35875 but it trades at Rs.55.50. Hence the pound is 

underpriced. Therefore recommended to buy it. 

Step 2: Strategy – Invest 100 in exchange market  

  Purchase £ in London by selling Rs. = Rs. 100/55.500 = £ 1.8018 

  Sell £ in New York and convert to $ = 1.8018 *1.5820 = $2.8505 

  Sell $ in Delhi and covert to Rs.  = 2.8505*35.625 = Rs.101.54/- 

  Profit made / (Loss made)  = 101.54 – 100  = Rs.1.54/- 

Question No 15: The following table shows annual interest rates and exchange rate against the 

dollar for different currencies. Are there arbitrage options? If so, how could you secure a positive 

cash flow today, while zeroing out all future cash flows? 

                      Interest %           Spot exchange rate*        1 year Forward exchange rate* 

a) United States ($)                3    -         - 

b) Costaguana (pulga) 23           10,000    11,942  

c) Westonia (ruple)              5   2.6       2.65  

d) Gloccamorra (pint) 8              17.1       18.2 

e) Anglosaxophonia (wasp)   4.1               2.3       2.28 

Solution: 

a) Costaguana (pulga) 

Spot rate 1$ = 10,000 Pulga 

Interest rate in US = 3% 

Interest rate in Costaguana = 23% 

IRPT forward $1*1.03 = Pulga 10,000*1.23 

Theoretical forward 1$ = Pulga 11,942 

Actual forward 1$ = Pulga 11,942 

Since IRPT holds goof there is no arbitrage opportunity. 

b) Westonia (ruple) 

Spot rate 1$ = 2.6 Ruple 

Interest rate in US = 3% 

Interest rate in Westonia = 5% 

IRPT forward $1*1.03 = Ruple 2.6*1.05 

Theoretical forward 1$ = Ruple 2.65 

Actual forward 1$ = Ruple 2.65 
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Since IRPT holds goof there is no arbitrage opportunity. 

c) Gloccamorra (pint) 

Spot rate 1$ = 17.1 Pint 

Interest rate in US = 3% 

Interest rate in Gloccamorra = 8% 

IRPT forward $1*1.03 = Pint 17.1*1.08 

Theoretical forward 1$ = Pint 17.93 

Actual forward 1$ = Pint 18.20 

Since parity is absent arbitrage is present. Since the dollar is overpriced in forward market, forward sell 

dollars. Therefore spot buy the $ by borrowing pints. 

Profit using arbitrage opportunity:  

            Borrow = 100 Pints @ 8% 

            Period = 1 year 

            Convert = Pints 100/17.1= $5.8475 

            Invest = $5.8475 @ 8% for 1 year 

            Realize = $5.8475*(1+0.03) = $6.0233 

            Reconvert = $6.0233*18.2 = Pints 109.62 

            Repay borrowing = Pints 100*(1+0.08) = Pints 108 

            Book profit = Pints 109.62 – Pints 108 = Pints 1.62 

d) Anglosaxophonia (wasp) 

Spot rate 1$ = 2.3 Wasp 

Interest rate in US = 3% 

Interest rate in Anglosaxophonia = 4.1% 

IRPT forward $1*1.03 = Wasp 2.3*1.041 

Theoretical forward 1$ = Wasp 2.3246 

Actual forward 1$ = Wasp 2.2828 

Since interest rate does not hold good there is an arbitrage opportunity. Since the dollar is underpriced in 

forward market, forward buy dollars. Therefore spot sell the $ by borrowing $. 

Profit using arbitrage opportunity:  

            Borrow = 100 $ @ 3% 

            Period = 1 year 

            Convert = 100 $*2.30= Wasp 230 

            Invest = Wasp 230 @ 4.1% for 1 year 

            Realize = Wasp 230*(1+0.041) = Wasp 239.43 

            Reconvert = Wasp 239.43/2.2828 = $105.01 

            Repay borrowing = $100*(1+0.03) = $103 

            Book profit = $105.01 – $103 = $2.01 

3.3.2 Covered interest Arbitrage – Double quote: 

1. When a person takes position in 2 markets namely money market and currency market, gain in 

one market will be eroded by loss in other market. This offsetting will be exact if the forward is 

as per IRPT. 
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2. If the IRPT is absent the gain in one of the market will be more than loss in other market. In such 

case based on whichever the market gives us the gain we should devise arbitrage strategies 

which can either be borrow in foreign currency or borrow in local currency. 

3. If borrowing in currency gives us profit surely borrowing local currency will give us loss and vice 

versa. 

4. But in the below problem we had loss in the both the strategies because in two way quotes 3 

factors  affects arbitrage profit 

i. Interest Rate difference 

ii. Forward premium or discount 

iii. Spread – Always acts against customer 

The gain from one factor should be so big to offset the loss from the other and recover 

spread for us to make the arbitrage profit else we will have loss in any strategy. 

Question No 16: Following are the rated quoted at Bombay for British pound: 

  Rs/BP  52.60/70  Period    India         London 

a) 3M forward                  20/70             3 Months   8%       5% 

b) 6M forward                  50/75             6 Months   10%       8% 

Verify whether there is any scope for covered interest arbitrage if you borrow rupees. 

Solution: 

a) Verification of covered interest arbitrage if we borrow in rupees for 3 months: 

            Borrow = Rs.10L @ 8% 

            Period = 3 Months 

            Convert = Rs.10L/52.70= £18,975 

            Invest = £18,975 @ 5% for 3 Months 

            Realize = £18,975*(1+0.05/4) = £19,212 

            Reconvert = £19,212*52.80 = Rs.10, 14,394/- 

            Repay borrowing = Rs.10L*(1+0.08/4) = Rs.10, 20,000/-  

            Book Loss = Rs.10, 20,000 – Rs.10, 14,394= Rs.5, 606/- 

There is no scope for covered interest arbitrage if we borrow in rupees. 

Verification of covered interest arbitrage if we borrow in pounds for 3 months: 

            Borrow = £1L @ 5% 

            Period = 3 Months 

            Convert = £1L *52.60= Rs.52, 60,000 

            Invest = Rs.52, 60,000 @ 8% for 3 Months 

            Realize = Rs.52, 60,000*(1+0.08/4) = Rs.53, 65,200/- 

            Reconvert = Rs.53, 65,200/53.40 = £1, 00,472 

            Repay borrowing = £1L*(1+0.05/4) = £1, 01,250 

            Book Profit = Rs.1, 01,250 – £1, 00,472= £778 

Even if we borrow in pounds there is no covered arbitrage interest. 

b) Verification of covered interest arbitrage if we borrow in rupees for 6 months: 

            Borrow = Rs.10L @ 10% 

            Period = 6 Months 
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            Convert = Rs.10L/52.70= £18,975 

            Invest = £18,975 @ 8% for 6 Months 

            Realize = £18,975*(1+0.08/2) = £19,734 

            Reconvert = £19,734*53.10 = Rs.10, 47,875/- 

            Repay borrowing = Rs.10L*(1+0.10/2) = Rs.10, 50,000/-  

            Book Loss = Rs.10, 50,000 – Rs.10, 47,875= Rs.2, 125/- 

There is no scope for covered interest arbitrage if we borrow in rupees. 

4. Money Market Hedging (MMH): 

 When taxation is given while discounting or giving in MMH we should use interest rate after tax. 

Interest rate after tax = I (1-t) 

Question No 17:  

 An Indian firm to receive $100000 after one year. It wants to cover its exposure using money 

market hedger for which it has collected the following data. 

 Interest in India 10%, Interest rate in US 5% 

 Spot exchange rate Rs/$ 40 

Calculate the rupee realization after one year if the exposure is hedged using MMH. Compare 

MMH with forward and say which is best if  

                - One year forward is $1 = Rs.43  

                - One year forward is $1 = Rs.39 

                - One year forward is theoretical as per IRP 

Solution: 

Facts:  

Exposure = $100000 

Nature = Receivables 

Term = 1 year 

Steps             Particulars   Calculations  Amount 

1 Future value of currency receivable given   $100000 

2 Borrow PV of exposure using US  

               interest rate & repay the maturity $100000/1.05  $95238 

               using receivables 

3 Convert $ to Rs and deposit locally $95238*40  Rs.3809520 

4 Realize local deposit on maturity date Rs.3809520*1.10 Rs.4190000 

 with interest 

Decision 

Strategy Rupee inflow 

Forward cover@43 Rs.4300000 

Forward cover@39 Rs.3900000 

IRP Forward @41.90 Rs.4190000 

MMH   Rs.4190000 
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If the forward rate quoted is as per IRPT then forward or MMH are equally good. However if forward rate is 

more, then adopt forward hedging else go for MMH. 

Question No 18:  

 An Indian firm has imported goods worth $100000 for which the payment us to be made 

after one year. It wants to cover its exposure using money market hedger for which it has 

collected the following data. 

 Interest in India 10%, Interest rate in US 5% 

 Spot exchange rate Rs/$ 40 

Calculate the rupee realization after one year if the exposure is hedged using MMH. Compare 

MMH with forward and say which is best if  

                - One year forward is $1 = Rs.43  

                - One year forward is $1 = Rs.39 

                - One year forward is theoretical as per IRP 

Solution: 

Facts:  

Exposure = $100000 

Nature = Payables 

Term = 1 year 

Steps             Particulars   Calculations  Amount 

1 Future value of currency payable given   $100000 

2 Deposit PV of exposure using US  

               interest rate & realization can be   $100000/1.05  $95238 

               used to settle payables 

3 Borrow locally and Convert $ to Rs to 

  make deposit    $95238*40  Rs.3809520 

4 Repay local borrowing on maturity date Rs.3809520*1.10 Rs.4190000 

 with interest 

Decision 

Strategy Rupee out flow 

Forward cover@43 Rs.4300000 

Forward cover@39 Rs.3900000 

IRP Forward @41.90 Rs.4190000 

MMH   Rs.4300000 

If the forward rate quoted is as per IRPT then forward or MMH are equally good. However if forward rate is 

more, then adopt forward hedging else go for MMH. 

 

Question No 19: The finance director of P ltd. has been studying exchange rates & interest relevant 

to India & USA. P ltd. has purchased goods from the US Co., at a cost of $51L, payable in 3 months’ 

time. In order to maintain profit margin, the finance director where to adopt, if possible, a risk-free 
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strategy that will ensure that the cost of goods to P ltd. Is no more than Rs.22C. 

                                         Exchange Rates  Rs/Dollar 

                                         Spot 40 – 42   3 Months forward 42 - 45 

Interest rates (available to P ltd?) 

                         India       US 

Deposit Rate           Borrowing rate             Deposit Rate           Borrowing rate 

       13%                               16%                                8%                              11% 

Calculate whether it is possible for P ltd. To achieve a cost directly associated with transaction of 

no more than Rs.22 crores by means of a forward market hedge. Transaction costs may be ignored. 

Solution: 

Facts:  

Exposure = $5100000 

Nature = Payables 

Term = 3 Months 

Hedging Strategies 

1. Forward Cover 

2. Money Market Hedging  

Select that strategy which results in rupee outflow less than 22 crores. 

 

1. Forward Cover 

                Exposure = $51L 

                Forward offer rate = Rs.45 

                Rupee Outflow = $51L*Rs.45 = Rs.22.95 crores 

2. Money Market Hedging 

Facts:  

Exposure = $5100000 

Nature = Payables 

Term = 3 Month 

Steps             Particulars   Calculations  Amount 

1 Future value of currency payable given   $51L 

2 Deposit PV of exposure using US  

               interest rate & realization can be   $51L/1.08/4  $50L 

               used to settle payables 

3 Borrow locally and Convert $ to Rs to 

  make deposit    $50L*42  Rs.21 crores 

4 Repay local borrowing on maturity date Rs.21 crores*1.16/4 Rs.21.84 crores 

 with interest 

Conclusion: Select money market hedge as it results in lower outflow compared to forward and also achieves a 

target maximum outflow of Rs.22 crores. 

Question No 20: An Australian firm has a 90 day receivable CAD receivable of CAD 10 million. It 

has access to domestic as well as offshore money markets. The forex and interest rates in the 

market are AUD/CAD spot 1.1025/35. 90 days swap 20/30. Interest rates are CAD 5.25/5.50 and AUD 
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4.75/5. With a forward contract, how much will the AUD inflow be when the receivable is settled? 

How can the firm cover via money market? Is it better or worse than the forward hedge? 

Solution: 

Facts:  

Exposure = CAD 10 million 

Nature = Receivables 

Spot exchange rate AUS$/Can $ = 1.1025 – 1.1035 

Forward exchange rate AUS$/Can $ = 1.1045 – 1.1065 

Deposit interest rate in Australia = 4.75% 

Deposit interest rate in Canada = 5.25% 

Lending interest rate in Australia = 5% 

Lending interest rate in Canada = 5. 5% 

Term = 90 Days or 3 Months 

Hedging Strategies 

1. Forward Cover 

2. Money Market Hedging  

Select that strategy which results in rupee outflow less than 22 crores. 

 

1. Forward Cover 

                Exposure = Can $10 million 

                Forward bid rate = AUS$ 1.1045 

                Rupee Outflow = Can $10 million *AUS$ 1.1045 = AUS$ 11.045 million 

2. Money Market Hedging 

Facts:  

Exposure = Can $10 million 

Nature = Payables 

Term = 90 Days or 3 Months 

Steps             Particulars   Calculations   Amount 

1 Future value of currency receivable given    Can $10 million 

2 Borrow PV of exposure using US  

               interest rate & repay the maturity Can $10 million / (1+055/4) Can $9.8644 million 

               using receivables 

3 Convert $ to Rs and deposit locally Can $9.8644 million *1.1025 AUS$10.8755 million 

4 Realize local deposit on maturity date AUS$10.8755 *(1+0.475/4) AUS$11.005 million 

 with interest 

Conclusion: Australian $ inflow under forward cover = AUS$ 11.045 

Conclusion: Australian $ inflow under MMH = AUS$ 11.005 

Forward covered is better than MMH since it results in high Australian dollar inflow. 

5. Hedging with domestic rates and euro rates and leading: 

 For some currencies there exists two money markets. 

o Domestic Market 



SFM-Notes                                                                                    MT-EDUCARE 

 

Page | 21  
 

o Offshore Market -  also called as ‘EURO Market’ 

 For example, if dollar is borrowed or deposited with the bank in US it is domestic dollar loan or 

domestic dollar deposit. On the other hand if dollar depositing or borrowing is made with a bank 

outside US (say HSBC Bank) then it is called as Euro dollar loans or deposits. 

 Generally resident access domestic money market for their home currency loans and deposits & 

offshore money market for foreign currency loans and deposits. 

 The foreign exchange laws normally prevents access to domestic markets by non-residents and vice 

versa. 

 Leading means prepayment of receivable or payables.  

Question No 21: An Indian firm has to receive $1L after one year. It wants to cover its exposure 

using MMH for which it has collected the following data:  

[]. Domestic rupee interest rate: 10% - 12%  

[]. Euro rupee interest rate: 11% - 13%  

[]. Domestic dollar rate: 5% - 8%  

[]. Euro dollar rate: 6% - 9%  

[]. Spot exchange rate Rs/$:40 – 42 

[]. Calculate the rupee realization after one year if the exposure is hedged using leading & MMH  

[]. Which strategy is best leading or MMH? 

 

Solution: 

Facts:  

Exposure = $100000 

Nature = Receivables 

Term = 1 year 

1. Money Market Hedging: 

Steps             Particulars   Calculations  Amount 

1 Future value of currency receivable given   $100000 

2 Borrow PV of exposure using US  

               interest rate & repay the maturity $100000/1.09  $91743 

               using receivables 

Since the Indian firm cannot borrow $ in US@8%, it has borrowed $ in euro $ market @9%. 

3 Convert $ to Rs and deposit in India $91743*40  Rs.3669720 

 @ domestic Rs deposit rate 

4 Realize local deposit on maturity date Rs. 3669720*1.10 Rs.4036692 

 with interest 

2. Leading: 

Steps             Particulars   Calculations  Amount 

1 Future value of currency receivable given   $100000 

2 Amount the US customer will pay if   

               paid 12 months earlier     $100000/1.08  $92592 

If the US customer is asked to pay now, he has to borrow in his domestic market @ 8% and pay. This is offered 
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to him as discount for earlier payment. 

3 Convert $ to Rs and deposit in India $92592*40  Rs.3703680 

 @ domestic Rs deposit rate 

4 Realize local deposit on maturity date Rs. 3703680*1.10 Rs.4074048 

 with interest 

Conclusions: 

Option  Rs. Inflow 

MMH  4036692 

Leading  4074048 

Leading is better since it gives higher inflow. 

Notes: 

 In the above problem, in MMH we borrowed in Euro dollar market @ 9% and in leading strategy we 

asked our customer to borrow dollar in domestic dollar market @ 8% and gave him that sum as 

discount which was more beneficial to us. Hence leading is selected. 

Question No 22: An Indian firm has imported goods worth $1L for which the payment is to be 

made after one year. It wants to cover its exposure using MMH for which it has collected the 

following data:  

[]. Domestic rupee interest rate: 10% - 12%  

[]. Euro rupee interest rate: 11% - 13%  

[]. Domestic dollar rate: 5% - 8%  

[]. Euro dollar rate: 6% - 9%  

[]. Spot exchange rate Rs/$:40 – 42 

[]. Calculate the rupee realization after one year if the exposure is hedged using leading & MMH  

[]. Which strategy is best leading or MMH? 

 

Solution: 

Facts:  

Exposure = $100000 

Nature = Payables 

Term = 1 year 

1. Money Market Hedging: 

Steps             Particulars   Calculations  Amount 

1 Future value of currency payable given   $100000 

2 Deposit PV of exposure using US  

               interest rate & repay the liability $100000/1.06  $94340 

               using maturity proceeds 

Since the Indian firm cannot deposit $ in US@5%, it has borrowed $ in euro $ market @6%. 

3 Convert $ to Rs and borrow in India $94340*42  Rs.3962280 

 @ domestic Rs lending rate 
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4 Repay local borrowing on maturity date Rs. 3962280*1.12 Rs.4437754 

 with interest 

2. Leading: 

Steps             Particulars   Calculations  Amount 

1 Future value of currency receivable given   $100000 

2 Amount the US customer will accept if   

               paid 12 months earlier     $100000/1.05  $95238 

If we lead the payment to the supplier, he can deposit it in domestic dollar market @ 5%. This he can pass on as 

discount to us.  

3 Borrow Rs Convert to $ at spot     $95238*42  Rs.4000000 

 and pay the supplier 

4 Realize local deposit on maturity date Rs. 4000000*1.12 Rs. 4480000 

 with interest 

Conclusions: 

Option  Rs. Outflow 

MMH  4437754 

Leading  4480000 

MMH is better since it gives lesser outflow. 

Question No 23: An American firm has 180 days payable AUS$10L to an Australian supplier. The 

market rates are:  

[]. AUS$/$ spot: 1.3475 180 day forward: 1.3347 

[]. US$ 180 days interest rate: 10% p.a.  

[]. AUS$ 180 day’s interest rate: 8% p.a. 

The Australian authorities have imposed a restriction on Australian firms which prevents from 

borrowing in the AUS$ market. Similarly, non-residents cannot make money-market investment 

in Australia. As a consequence, the domestic 180-day interest rate in Australia is 9.5 p.a. The 

American firm wants to evaluate the following four alternative hedging strategies:  

1) By Forward 

2) By Money Market Hedging 

3) By Leading 

4) By Leading with forward 

Solution: 

Facts:  

Exposure = AUS $ 1000000 payables 

Spot rate ($/AUS$) = 1/1.3475 = 0.7421 

Forward rate ($/AUS$) = 1/1.3347 = 0.7492 

1. Forward Hedging: 

Exposure = AUS$ 10,00,000 

Forward rate = 0.7492 

Dollar outflow = AUS$ 10,00,000*0.7492 = $7,49,200 
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2. Money Market Hedging: 

Steps             Particulars   Calculations  Amount 

1   Future value of currency payable given   $1000000 

2  Deposit PV of exposure using US  

                interest rate & repay the liability  $1000000/(1+0.08/2) AUS$961538 

                using maturity proceeds 

Since American firm cannot invest $ in AUS$ in Australia@9.5%, it has invested AUS$ in Euro market @8%. 

3 Convert $ to Rs and borrow in India $961538*0.7421 $7,13,558 

 @ domestic Rs lending rate 

4 Repay local borrowing on maturity date $7,13,558*(1+0.10/2) $7,49,235 

 with interest 

3. Leading: 

Steps             Particulars   Calculations   Amount 

1 Future value of currency payable  given    AUS$1000000 

2 Amount the US customer will accept if   

       paid54 12 months earlier     AUS$1000000/ (1+0.095/2) $954654 

Australian supplier can deposit money received earlier @9.5% in what domestic Australian dollar market 

which he will pass it as discount to us. 

3 Borrow Rs Convert to $ at spot      $954654*0.7421  $7,08,449 

 and pay the supplier 

4 Realize local deposit on maturity date  $7,08,449*(1+0.1/2)  $7,43,871 

 with interest 

4. Leading with forward: 

      Particulars       Amount 

Amount the supplier will accept if paid 6 months earlier AUS$ 9, 54,654 

Borrow       AUS$ 9, 54,654@8%P.A. (in euro 

                                                                                                             market) & pay the supplier 

Repay borrowings after 6 months with interest  AUS$ 9, 54,654*(1+0.08/2) = AUS$9, 92,840 

Buy US forward for repaying the borrowing   AUS$9, 92,840*0.7492 = $ 7, 43,830 

Conclusion:  

  Option   Dollar outflow 

Forward  7, 49,200 

MMH   7, 49,235 

Leading   7, 43,871 

Leading with forward 7, 43,830 

Leading with forward is better strategy as the outflow is less. 

6. Lagging: 

Question No 24: Electronic corporation ltd., your customers, have imported 5000 cartridges at a 

landed cost in Bombay, of US $20 each. They have the choice of paying for the goods immediately 

or in three months’ time. They have a clean overdraft limit with you where 18% p.a. rate of interest 

is charged. Calculate which of the following methods would be cheaper to your customer:  

1) Pay in 3 moths time with interest @15% & cover the exchange risk forward for 3 months 

2) Settle now at a current spot rate & pay interest of the overdraft for 3 months. 
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The rate are as follows:  

Bombay Rs/$ spot: 41.25 – 41.55 

3 Month swap: 25/35 

Solution: 

Facts:  

Exposure = 5,000 * US$20 = $100000 

Spot rate Rs/$ = 41.25 – 41.55 

3 months forward rate Rs/$ = 41.50 – 41.90 

Option 1: Forward Cover 

Exposure = $100000*(1+0.15/4) = $103750 (if paid on deferred credit interest for 3 months is payable)  

Forward exchange rate = Rs. 41.90 (Offer rate)  

Rupee outflow = $103750*41.90 = Rs.4347125 

Option 2: Avail OD and pay now 

Amount of OD to be availed = $100000*41.55 = Rs.4155000 

Rupee outflow when OD is rapid with interest = Rs.4155000*(1+0.18/4) = Rs.4341975  

Conclusion:  

Forward cover = Rs.4347125 

Spot payment using OD = 4341975 

It is better to avail OD and pay now rather than paying later using forward cover. 

Question No 25: Alpha ltd. Is planning a multi-purpose machine from a US based supplier at ac 

sot of USD 10000. The company proposes to avail a 6 month’s loan from a bank in India carrying 

interest @ 12% p.a. calculated on quarterly rests to pay the cost of the machine. 

There is also an offer from the supplier to arrange for 6 month’s credit subject to the following 

conditions: 

a) An irrevocable letter of credit is to be opened; and 

b) Interest at LIBOR of 2% per annum is to be paid at the end of the period. 

Other information available:  

Spot rate for USD: Rs. 48 

Forward rate for USD (6 months) = Rs.48.50 

LC commission payable upfront = 1% 

would you advise the company to accept the offer of the supplier for credit and if so, under what 

conditions? Show your workings. 

 

Solution: 

Option 1: Avail Bank OD and pay now 

Exposure = $10000 

Spot rate = Rs.48 

Borrowings = Rs.480000 

Interest 

 Q1 = Rs.14400 
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 Q2 = Rs.14832 

Total repayment (Rupee outflow) = Rs.509232 

Option 2: Deferred credit 

Exposure = $10100 [$10000*(1+0.02*6/12)]  

Forward rate = Rs.48.5 

Outflow = $10100*48.5 = 489850 

LC Commission at future value = $10100*1%*Rs.48*(1.03)2 = Rs.5143 

Total outflow = Rs.489850+5143 =Rs.494993  

Conclusion:  

Option     Rupee Outflow 

Option – 1   509232 

Option – 2   494993 

It is recommended to lag the payment as it results in least outflow. 

7. Exposure Netting: 

a. When we use foreign currency to settle foreign currency payables the strategy is called exposure netting. 

b. Netting has two advantages 

i. Since it avoids conversion and reconversion exchange risk is eliminated 

ii. Since conversion and reconversion are avoided loss due to spread is also eliminated 

c. Exposure netting is one of the allowed of repatriation under section 2(Y) of FEMA. 

Question No 26: The Woolworth Corporation’s USA is committed to the following transactions in 

90 days:  

[]. Make interest payment to bank in France of FFr 100. 

[].  Receive DEM 160 for goods sold to German retailer in 180 days. 

[]. Receives FFr 100 in payment for sales to a French manufacturer. 

[]. Make DEM 160 payment to German supplier for product. 

The spot exchange rate today is DEM 1.6/$. Other foreign exchange rate data are:  

[]. 90-day forward DM 1.63 

[]. 180-day forward DM 1.65 

[]. 90-day interest rate, DEM 9.5% p.a.  

[]. 180-day interest rate, DEM 8.25% p.a.  

[]. 90-day interest rate, USD 2.0% p.a.  

[]. 180-day interest rate, USD 2.5% p.a.  

Demonstrate how the U.S.Co. Can achieve certainty of value for its future payables and 

receivables. 

 

Solution:  

Netting possibilities: 

 Interest payment FFr 100 can be netted off against receivables of FFr 100. 

 DEM 160 receivable can be netted off against DEM 100 payable. However perfect netting not possible 

due to timing difference i.e. payable falls due in 3 months whereas receivable in six months. 
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Options available to tackle timing difference:  

Option 1: 

 Find out PV of payable exposure. 

 Borrow the aforesaid amount for six months against receivables. 

 Deposit the aforesaid amount for 3 months so that the maturity proceeds could be used to settle 

payables. 

 Repay borrowing with interest using receivable after six months. 

Option 1 Computation:  

PV of payable exposure  = 160/ (1+9.5%/4) = DEM 156.2881 

Borrow    = DEM 156.2881 for 6 months @ 8.25% p.a.  

Deposit    = DEM 156.2881 for 3 months @ 9.5% p.a.  

Settle payables   = Out of deposit maturity 

Maturity value of borrowing = 156.2881*(1+8.25%/2) = DEM 162.7350 

Receivable after 6 months = DEM 160 

Exposure required to be hedged = 162.7350-160 = 2.7350  

Option 2 Computation:  

Borrow (after 3 months)  = DEM 160 for 3 months @ 9.5% p.a.  

Settle payables   = DEM 160 

Repay borrowings with interest = DEM160*(1+9.5%/4) = DE 163.8 

Receivables   = DEM 160 

Exposure requiring hedging = 163.8-160 = DEM 3.80 

Un-netted exposure: 

              Option1   DEM 2.7350 

              Option 2  DEM 3.80 

Option 1 is preferable as it required lesser amount of foreign currency to be hedged as compared to option 2. 

8. Disposal of Forward:  
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Situation 1: Advancing forward purchase early 

1/1 – 1/4 – Forward Purchase 

1/2 – 1/3 – Forward Purchase 

1/2 – 1/4 – Forward Sell 

Situation 2: Advancing forward sell early 

1/1 – 1/4 – Forward Sell 

1/2 – 1/3 – Forward Sell 

1/2 – 1/4 – Forward Purchase 

Situation 3: Advancing forward purchase on due date 

1/1 – 1/4 – Forward Purchase 

1/3 – 1/3 – Spot Purchase 

1/3 – 1/4 – Forward Sell 

Situation 4: Advancing forward sell on due date 

1/1 – 1/4 – Forward Sell 

1/3 – 1/3 – Spot Sell 

1/3 – 1/4 – Forward Purchase 

Situation 5: Extension of forward purchase before due date 

1/1 – 1/4 – Forward Purchase 
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1/3 – 1/5 – Forward Purchase 

1/3 – 1/4 – Forward Sell 

Situation 6: Extension of forward sell before due date 

1/1 – 1/4 – Forward Sell 

1/3 – 1/5 – Forward Sell 

1/3 – 1/4 – Forward Purchase 

Situation 7: Extension of forward purchase on due date 

1/1 – 1/4 – Forward Purchase 

1/4 – 1/5 – Forward Purchase 

1/4 – 1/4 – Spot Sell 

Situation 8: Extension of forward sell on due date 

1/1 – 1/4 – Forward Sell 

1/3 – 1/5 – Forward Sell 

1/4 – 1/4 – Spot Purchase 

Situation 9: Cancellation of forward purchase before due date 

1/1 – 1/4 – Forward Purchase 

1/3 – 1/4 – Forward Sell 

Situation 10: Cancellation of forward sell before due date 

1/1 – 1/4 – Forward Sell 

1/3 – 1/4 – Forward Purchase 

Situation 11: Cancellation of forward purchase on due date 

1/1 – 1/4 – Forward Purchase 

1/4 – 1/4 – Spot Sell 

Situation 12: Cancellation of forward sell on due date 

1/1 – 1/4 – Forward Sell 

1/4 – 1/4 – Spot Purchase 

Question No 27: An Indian Company enters into a forward agreement with a bank on 17th January 

2002 for purchasing 1 lakh dollars. As on that date the forex situation was as follows: 

Spot INR/$: 46.5400/5450 

31st Jan 2002: 775/825 

28th Feb 2002:2350/2425 

30th Mar 2002:4000/4100 

On 15th February 2002, the company has comes to know that it has to make early payment for his 

on 28th February 2002 and not on 30th march 2002. The present rates on 15th February 200 transaction 

date are:  

Spot INR/$: 46.5025/5075 

28th Feb 2002: 650/700 

30th Mar 2002: 2225/2275 

27th Apr 2002:3900/4000 

What are the charges payable by the company? 
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Solution: 

Transaction Date Maturity Date  Type of Transaction                     Rate 

17-01-2002  30-03-2002  Forward Purchase  =46.5450+0.4100=46.955 

15-02-2002  28-02-2002  Forward Purchase  =46.5075+0.700=47.5775 

15-02-2002  30-03-2002  Forward Sell   =46.5025+0.2225=46.725 

      Gain /$    =46.7250-46.5775=0.1475 

      Exposure   = $100000 

      Gain    = Rs.14750 

Note: Why we ignored the original forward buy exchange rate? 

            The gain per dollar 0.1475 means we pay Rs.0.1475 less per dollar due to pre-ponement of the 

purchasing. This can be understood as follows. 

Transaction Date Maturity Date  Type of Transaction                     Rate 

17-01-2002  30-03-2002  Forward Purchase  Not Required 

15-02-2002  28-02-2002  Forward Purchase  =46.5075+0.700=46.5775-Out 

15-02-2002  30-03-2002  Forward Sell   =46.5025+0.2225=46.725-In 

      Net Buying cost per $  =46.7250+46.5775 

                                                                                                                                                     - 46.725=46.8075 

Have we not change the plane we would have purchased the dollar @46.9550 but by advancing we purchased 

the same @ 46.8075 thus paying 0.1475 less per $. 

Thus to know the gain or loss we don’t require the original forward rate. We should see only the incremental 

transaction. 

Question No 28: An Indian Company enters into a forward agreement with a bank on 19th January 

2002 for selling 1.75 lakh dollars. As on that date the forex situation was as follows: 

Spot INR/$: 46.5400/5450 

31st Jan 2002: 775/825 

28th Feb 2002:2350/2425 

30th Mar 2002:4000/4100 

On 15th February 2002, the company has comes to know that it has to make early payment for his 

on 28th February 2002 and not on 30th march 2002. The present rates on 15th February 200 transaction 

date are:  

Spot INR/$: 46.5025/5075 

28th Feb 2002: 650/700 

30th Mar 2002: 2225/2275 

27th Apr 2002:3900/4000 

What are the charges payable by the company? 

Solution: 

Transaction Date Maturity Date  Type of Transaction                     Rate 

19-01-2002  30-03-2002  Forward Sell   Not required 

15-02-2002  28-02-2002  Forward Sell   =46.5025+0.650=46.5675 

15-02-2002  30-03-2002  Forward Purchase  =46.5075+0.2275=46.735 

      Loss /$    =46.5675-46.7345=0.1675 

      Exposure   = $175000 

      Loss    = Rs.29313 
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Question No 29: The Company had agreed on 20th February that it will buy on 20th April from the 

banker 10000 dollars @ 44.57. On 20th March, the company approaches the bank to buy USD 10000 

under forward contract earlier entered into. The rates prevailing in the market on this date are:  

Spot INR/$: 44.4725/4800 

April INR/$: 44.2550/2625 

Ignoring interest find out the amount that would be paid/received by the company on early 

delivery? 

Solution: 

Transaction Date Maturity Date  Type of Transaction                     Rate 

20-02-2002  20-04-2002  Forward Buy   Not required 

20-03-2002  20-03-2002  Spot Buy   44.4800 

20-03-2002  20-04-2002  Forward Sell   44.2550 

      Loss /$    =44.4800-44.2550=0.2250 

      Exposure   = $10000 

      Loss    = Rs.2250 

Question No 30: A Company entered into an agreement with its banker on 15th March, for a 

forward sale contract for DEM 4000 delivery 1st July, at the rate of Rs.28.14 per Mark. On 15th April, 

the Company requested the bank to sell the bill for DEM4000 under this contract. Calculate the 

amount payable/receivable to the company assuming the following rates on 15t April:  

Spot: DEM 1 = Rs.28.1025/1075 

Delivery July: 28.6475/6550 

Ignore interest and penal provisions under FEDAI rules. 

Solution: 

Transaction Date Maturity Date  Type of Transaction                     Rate 

15-03   01-07   Forward Sell   Not required 

15-04   15-04   Spot Sell   28.1025 

15-04   01-07   Forward Buy   28.6550 

      Loss /$    =28.1025-28.6550=0.5525 

      Exposure   = DEM 4000 

      Loss    = Rs.2210 

Question No 31: An Indian Company enters into a forward agreement with a bank on 17th January, 

for purchasing 1 lakh US dollars. As on that date the forex situation was as follows:  

Spot INR/$: 46.5400/5450 

31st Jan 2002: 775/825 

28th Feb 2002:2350/2425 

30th Mar 2002:4000/4100 

On 15th February 2002, the company has comes to know that it has to settle its payable on 30th 

March and not on 28th February. The current rates on 15th February transaction date are:  

Spot INR/$: 46.5025/5075 

28th Feb 2002: 650/700 

30th Mar 2002: 2225/2275 
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27th Apr 2002:3900/4000 

What are the charges payable by the company? 

Solution: 

Transaction Date Maturity Date  Type of Transaction                     Rate 

17-01   28-02   Forward Purchase  Not required 

15-02   30-03   Forward Purchase  =46.5075+0.2275=46.7350 

15-02   28-02   Forward Sell   =46.5025+0.0650=46.5675 

      Loss /$    =46.5675-46.7350=0.1675 

      Exposure   = $ 100000 

      Loss    = Rs.16750 

Question No 32: On 15th March, K ltd entered into a forward sale contract for US dollars 5,000 with 

its banker at the rate of Rs.45.05 delivery due on 15th June. On 5th May, the company requests the 

bank to postpone the date on 15th July. Calculate the extension charges payable to the banker 

assuming the following rates in the market on 5th may:  

Spot INR/$: 45.00/02 

For/June Mid: 45.04/06 

For/July Mid: 45.04/10 

For/August Mid: 45.1/14 

What are the charges payable by the company? 

Solution: 

Transaction Date Maturity Date  Type of Transaction                     Rate 

15-03   15-06   Forward Sell   Not required 

05-05   15-07   Forward Sell   =45.04 

05-05   15-06   Forward Purchase  =45.06 

      Loss /$    =45.06-45.04=0.02 

      Exposure   = $ 5000 

      Loss    = Rs.100 

Question No 33: An importer bought USD 100000 3 months forward on December 29 at a contract 

rate of Rs.44.50/-, delivery March 29. On March 29, the importer requests the bank to extend the 

contract to April 29. On March 29 the market rates are:  

Spot INR/$: 44.80/45.05, 1-Month swap: 10/12 

Calculate are the charges payable/receivable to the banker. 

Solution: 

Transaction Date Maturity Date  Type of Transaction                     Rate 

29-12   29-03   Forward Purchase  Not required 

29-03   29-04   Forward Purchase  =45.17 

29-03   29-03   Spot Sell      =44.80 

      Loss /$    =45.17-44.80=0.37 

      Exposure   = $ 100000 

      Loss    = Rs.37000 
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Question No 34: Gayle company ltd. had booked a forward sale contract for USD 200000 at Rs.45.22 

a bill for collection. However, on the maturity date the company requested to extend contract by 

one month. Assuming the ongoing market US rated for US dollars are as under:  

Spot INR/$: 45.1925/45.2575 

1-Month forward: 600/700 

2-Month forward: 900/1000 

3-Month forward: 1200/1300 

What will be the extension charges payable/receivable by the company? 

Solution: 

Transaction Date Maturity Date  Type of Transaction                     Rate 

01-01   01-04   Forward Sell   Not required 

01-04   01-05   Forward Sell   =45.1925+0.600=45.2525 

01-04   01-04   Spot Purchase      =45.2575 

      Loss /$    =45.2575-45.2525=0.0050 

      Exposure   = $ 200000 

      Loss    = Rs.1000 

Question No 35: On September 15 the Rs/$ rates were 41.15/41.40 spot and 82/95 3 month swap 

points. A firm booked a 3 month forward purchase contract for $150000. On November 15 it 

wished to cancel the contract. At that time, the spot rate was 41.90/42.10 and one month swap rate 

was 20/30. How much is collectable or payable by customer. 

 

Solution: 

Transaction Date Maturity Date  Type of Transaction                     Rate 

15-09   15-12   Forward Purchase  =41.40+0.95=42.35 

15-11   15-12   Forward Sell   =41.90+0.20=42.10 

      Loss /$    =42.35-42.10=0.25 

      Exposure   = $ 150000 

      Loss    = Rs.37500 

Question No 36: A customer with whom the bank had entered into a 3 months forward purchase 

contract for Sw.Fcs. 10000 at the rate of Rs.27.25 comes to the bank after two months and requests 

cancellation of the contact. On this date, the rates and prevailing are:  

Spot   Sw.Fcs 1 = Rs.27.30 – 27.35 

1 Month forward      = Rs.27.45 – 27.52 

Solution: 

Transaction Date Maturity Date  Type of Transaction                     Rate 

01-01   01-04   Forward Sell    27.25 

01-03   01-04   Forward Purchase   27.52 

      Loss /S Fr    =27.52-27.25=0.27 

      Exposure    = S Fr 10000 

      Loss     = Rs.2700 
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Question No 37: On 15th January a company booked a forward purchase contract for French Francs 

250000 from a banker, delivery 15th February @ Rs.8.95/-. On the due date the customer requests 

cancellation of the contract. Assuming French Francs were quoted in the London foreign exchange 

market as under:  

Spot   USD1 = FFR 5.0200/0300 

One Month USD1 = 305/325 

Two Month USD1 = 710/760 

And the US dollar quoted in the local exchange market as under on the date of cancellation:  

Spot   USD1 = Rs.44.7900/7975 

Spot/March USD1 = 30/35 

Spot April USD1 = 60/65 

What will be the charges payable by the company, if any or otherwise? 

Solution: 

Transaction Date Maturity Date  Type of Transaction                     Rate 

15-01   15-02   Forward Purchase  =8.95 

15-02   15-02   Spot Sell   = 8.9045(WN-1) 

      Loss /FFr   =8.95-8.9045=0.455 

      Exposure   = FFr 250000 

      Loss    = Rs.11375 

Working Note 1: Calculation of Spot bid rate (Rs. /FFr)  

                               Rs. /FFr = Rs./$*$/FFr 

                               Rs. /FFr = 44.7900*1/5.0300 = 8.9045 

Question No 38: FX ltd. Had booked a forward sale contract for Deutsche Mark 50000 delivery 20th 

November at Rs.28.95. The company on the due date requested cancellation of forward exchange 

contract. Assuming Deutsche Marks were quoted in the Frankfurt market as under:  

Spot   USD1 = Dem 1.5150/5170 

One Month USD1 = 125/115 

Two Month USD1 = 280/270 

And the US dollar quoted were quoted in the local market as under:  

Spot    USD1 = Rs.44.6125/6200 

Spot/December USD1 = 34/36 

What will be the cancellation charges, if any, payable or receivable by FX ltd? 

Solution: 

Transaction Date Maturity Date  Type of Transaction                     Rate 

Some earlier day 20-11   Forward Sell    =28.95 

20-11   20-11   Spot Purchase    =29.45(WN-1) 

      Loss /FFr    =29.45-28.95=0.5 

      Exposure    = DEM 50000 

      Loss     = Rs.25000 

Working Note 1: Calculation of Spot bid rate (Rs. /DEM)  
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                               Rs. /DEM = $/DEM*Rs. /$ 

                               DEM /Rs. = 1/1.5150*44.6200 = 29.45 

9. Dealer’s Desk: 

a.  

Question No 39: You as a dealer in foreign exchange have the following position in Swiss francs 

on 31st October 2004:  

          Particulars     Swiss Francs in thousands 

Balance in Nostro account credit   100 

Opening position overbought   50 

Purchased a bill on Zurich    80s 

Sold forward TT     60 

Forward purchase cancelled    30 

Remitted by TT     75 

Draft on Zurich cancelled    30 

Expected closing balance in Nostro Credit  30 

Expected closing overbought position  10 

Solution: 

Exchange Position:  

Particulars      Purchase   Sales 

Opening Position      50    0 

Purchase of Bill      80    0 

Sold forward TT      0    60 

Forward purchase cancelled    0    30 

Remitted by TT      0    75 

Draft Zurich Cancelled     30    0 

Total       160    165 

Exchange position is Swiss Francs 5 over sold. 

Exchange position – Final:  

Exchange position before spot purchase   5 over sold 

Spot Purchase      5 

Exchange position final     Nil 

Required Exchange position     10 over bought 

Buy Swiss Franc 10 in the forward. We made a purchase because the spot purchase will disturb the cash 

position (Nostro Account). 

Cash Position – Nostro Account:  

Particulars      Debit    Credit 

Opening Balance      0    100 

Purchase of Bill      0    0 

Sold forward TT      0    0 

Forward purchase cancelled    0    0 

Remitted by TT      75    0 

Draft Zurich Cancelled     0    0 

Total       75    25 
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Closing Balance      0    25 

Required Closing Balance    0    30 

Since we require an extra credit of Swiss Franc 5 in Nostro account we should make a spot purchase of the 

same. 

Question No 40: You as a dealer have the following position in Pound sterling:  

          Particulars         Amount 

Opening Balance in Barclays Bank International London GBP   20000 OD 

Opening currency position overbought      5000 

Purchased a telegraphic transfer       50000 

Issued a draft on London        20000 

TT remittance outward        25000 

Purchased bills on London        75000  

Forward Sales          75000 

Export bills realized         45000 

What steps would you take if you are required to maintain a credit balance of GBP 10000 in Nostro 

account and square your exchange position? 

Solution:  

Particulars     Purchase Sales  Debit  Credit 

Opening Position/Balance   5000  0  20000  0 

Purchased a Telegraphic Transfer  50000  0  0  50000 

Issued a draft on London   0  20000  0  0 

TT Remittance outward    0  25000  25000  0 

Purchase bails in London   75000  0  0  0 

Forward Sales     0  75000  0  0 

Export bills realized    0  0  0  45000 

Total      130000  120000  45000  95000 

Closing Balance/Position   10000 over bought  0  50000 

Required closing Balance/position  Nil    0  10000 

            Sell at Spot GBP 40000 

Exchange position – Final: 

Exchange position before spot Sell   GBP 10000 over bought 

Spot sell      GBP 40000 

Exchange position after spot sell    GBP 30000 over sold 

Required Exchange position     Nil 

Action: Forward buy GBP 30000 to square out exchange position 

Overall Action: 

Spot Sell  = GBP 40000 

Forward buy  = GBP 30000  

Question No 41: You sold HK$ 10 million value spot to your customer @ Rs.5.70 and covered in 

London market on the same day, given the exchange rates were: 

$ = HK$ 7.5880 – 7.5920  

Local interbank market rates for US$ were spot $ = Rs.42.70 – 42.85 

Calculate cover rate and ascertain the profit or loss in the transaction. Ignore brokerage. 
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Solution: 

Calculation of Spot rate using cross rates:  

Rs. /HK$ = Rs. /$*$/HK$ 

                = 42.70*1/7.5920 – 42.85*1/7.5880 

                = 5.6243 – 5.6470 

Gain or loss on covered deal: 

           Particulars    Amount 

Selling rate to customer     5.70 

Buying rate to the banker   5.6470 

Profit/ (Loss) to the banker per HK$  0.0530 

Exposure     HK$100000000 

Profit .     Rs. 530000  

Note:  

1. The bank here is having a sell exposure which it wants to cover by purchasing HK$ in London market. 

2. This transaction is called as covered deal where the banker becomes customer in the London market. 

3. Since in London market HK$ is traded against $, we first purchase the $ in local market @ offer rate and sell $  

    in London market against HK$ @ bid rate. 

Question No 42: On December 27, a customer requested a bank to remit DG 250000 to Holland in 

payment of import of diamonds under an irrevocable LC. However due to bank strikes, the bank 

could effect the remittance only on January 3. The market rates were as follows: 

    December 27   January 3 

Bombay   $/100 Rs. = 3.10 – 3.15  3.07 – 3.12 

London   $/Pound = 1.7250/60  1.7175/85 

DG/Pound   3.9575/90   3.9380/90 

The bank wishes to retain an exchange margin of 0.125%. How much does the customer stand to 

gain or lose due to the delay? 

Solution: 

Calculation of Spot rate using cross rates:  

On December 27: 

  Rs. /DG = Rs. /$*$/£*£/DG 

                 = 100/3.15*1.7250*1/3.9590 – 100/3.10*1.7260*1/3.9575 

                 = 13.8322 – 14.0688 

On January 3 

 Rs. /DG = Rs. /$*$/£*£/DG 

                 = 100/3.12*1.7175*1/3.9390 – 100/3.07*1.7185*1/3.9380 

                 = 13.9751 – 14.2146 

Gain or loss due to strike: 

           Particulars    Amount 

Buying rate on January 03 (Offer rate)  14.2146 

Buying rate on December 27 (Offer rate)  14.0688 

Loss per DG     0.1458 

Exposure     DG250000 

Total loss.     Rs. 36450 



SFM-Notes                                                                                    MT-EDUCARE 

 

Page | 38  
 

Exchange Margin (0.125%)   Rs.46 

Net Loss     Rs.36496 

Question No 43: On January 28, a customer requested a bank to realize Singapore$ 2.5 million in 

receipt under an irrevocable LC for their exports through Singapore corridor. However due to bank 

strikes, the bank could complete the formalities only on February 4. The market rates were as 

follows: 

    January 28   February 4 

Bombay INR/$  45.85 – 45.90   45.91 – 45.97 

London $/£   1.7840/50   1.7765/75 

Singapore $/£   3.1575/90   3.1380/90 

The bank wishes to consider an exchange margin of 0.125%. How much does the customer stand to 

gain or lose due to the delay? Computation rates can be extended up to 4 decimal locations. 

Solution: 

Calculation of Spot rate using cross rates:  

On January 28: 

  Rs. /S$ = Rs. /$*$/£*£/S$ 

                 = 45.85*1.7840*1/3.1590 – 45.90*1.7850*1/3.1575 

                 = 25.8931 – 25.9482 

On February 4 

 Rs. /S$ = Rs. /$*$/£*£/S$ 

                 = 45.91*1.7765*1/3.1390 – 45.97*1.7775*1/3.1380 

                 = 25.9825 – 26.0394 

Gain or loss due to strike: 

           Particulars    Amount 

Selling rate on February 04 (Bid rate)  25.9825 

Selling rate on January 28 (Bid rate)  25.8931 

Gain per S$     0.0894 

Exposure     S$2500000 

Total Gain     Rs. 223500 

Exchange Margin (0.125%)   Rs.279 

Net Gain     Rs.213221 

Question No 44: In March an MNC makes the following assessment of $ rates per GBP as follows: 

   $/GBP  Probability 

      1.60        0.15 

      1.70        0.20 

      1.80        0.25 

      1.90        0.20 

      2.00        0.20  

i) What is the expected spot rate for 01.09.03? 

ii) If as of March 2003 the 6 month forward rate is $1.80, should firm sell forward its GBP 

     receivable due in September 2003? 
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Solution: 

i) Probability    Rate  Expected rate 

0.15    1.60  0.24 

0.20    1.70  0.34 

0.25    1.80  0.45 

0.20    1.90  0.38 

0.20    2.00  0.40 

Expected spot on 1-9-2003    1.81 

1) We do not expect extremes but average. When probabilities are given the average means weighted 

    average where the weights are probabilities. 

ii) 1) We have a forward cover giving us a certain $1.80 per GBP while if we leave the exposure unhedged we 

    expect to receive $1.81 per GBP. 

2) Thus leaving exposure uncovered will give an extra realization of $0.01 per GBP but with 35% risk of not 

     getting $1.80 per GBP. Whether exposure should be covered or uncovered depends on the willingness to 

     take risk. 

Question No 45: The following table shows interest rates for the US$ and FFr. The spot exchange 

rate 7.05 FFr per dollar Complete the missing figures (All the percentages are annualized): 

     3Months 6Months 12Months 

Dollar interest rate  11.5%  12.25%  ? 

Franc Interest rate  19.5%  ?  20% 

Forward Franc per dollar ?  ?  7.5200 

Forward Dollar Premium ?  6.72  ? 

 

Solution: 

i) 3 months forward rate: 

Spot rate 1$ = FFr7.05 

Applying IRPT 3 months forward is as follows: 

Forward Franc per dollar = 7.05*(1+19.5%/4) / (1+11.5%/4)=FFr7.1871 

Forward Dollar premium %= (FR-SR)/SR*12/n*100= (7.1871-7.05)/7.05*12/3*100 = 7.78% 

ii)   6 months forward rate: 

      Forward $ premium % = (FR-SR)/SR*12/n*100 

       Forward $ prem6.72 = = (FR-7.05)/7.05*12/6*100 

           Forward rate = 7.2869 

      Franc interest rate: 

      Spot rate 1$ = FFr7.05 

      Applying IRPT 6 months: 

                              Forward rate $1 = FFr 7.2869 

7.05*(1+x/100/2) / (1+12.25%/2) =7.2869 

Franc Interest rate = 19.38% 

iIi)  12 months forward rate: 

      Forward $ premium % = (FR-SR)/SR*12/n*100 

      Forward $ premium % = (7.52-7.05)/7.05*12/12*100 = 6.67% 
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      Dollar interest rate: 

      Spot rate 1$ = FFr7.05 

      Applying IRPT 12 months: 

 $1 (1+y) = FFr7.05(1+0.2) = 7.5200 

 Dollar Interest rate = 12.5% 

Question No 46: On March 1, B ltd. Bought from a foreign firm electronic equipment that will 

require the payment of LC 900000 on May 31. The spot rate on March 1, is LC 10 per $; the expected 

future spot rate is LC 8 per $; and the 90 days forward rate is LC 9 per $. The US interest rate is 12% 

and the foreign interest rate is 8%. The tax rate for both countries is 40%. The B ltd. is considering 

three alternatives to deal with the risk of exchange rate fluctuations:  

a. To enter the forward market to buy LC 900000 at the 90 days forward effect on May 31. 

b. To borrow an amount in $ to buy the LC at the current spot rate. This money is to be invested in 

government securities of the foreign country; with the interest income, it will equal LC 900000 on 

May 31. 

c. TO wait until May 31 and buy LCs at whatever spot rate prevails at that time.  

Which alternative should the B ltd. follow in order to minimize its cost of meeting the future 

payments in LCs? Explain. 

Solution: 

Facts:  

Exposure = 900000 LC payable 

Spot rate ($/LC) = 1/10 = 0.1000 

Future rate ($/LC) = 1/8 = 0.1250 

Forward ($/LC) = 1/9 = 0.1111 

Alternative 1: Forward Cover 

                Exposure = LC 900000 

                Forward rate 1LC= 0.1111$ 

                Dollar Outflow = $100000 

Alternative 2: Money Market Hedge 

Steps             Particulars   Calculations  Amount 

1 Future value of currency payable given   LC900000 

2 Deposit PV of exposure using US  

               interest rate & realization can be   LC9L/1.012  LC889328 

               used to settle payables 

3 Borrow $ locally make deposit  LC889328*0.10  $88933 

4 Repay local borrowing on maturity date $88933   $90354 

 with interest 

Alternative 3: Do Nothing 

Exposure  = LC900000 

Future Spot rate = 1LC = 0.125$ 

Dollar outflow  = $112500 
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Selection:  

Alternatives   Strategy $outflow 

1    Forward Cover  $100000 

2    Future spot  $112500 

3    MMH   $90534 
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III. TIME VALUE OF MONEY: 

1. Rupee 1 received today is not equal to rupee 1 received in future. Due to the following reasons: 

i. Risk 

ii. Inflation 

2. Today’s money has more value than money received in future. This is referred to as time value of money. 

3. It is represented as a percentage. This percentage has two components: 

i. Inflation Rate 

ii. Risk Premium 

4. It is wrong to add cash flows received at different points of time because they have different values due to 

time value of money. 

5. We should bring all the cash flows to common time frame and then add. If it is brought to today terms, it is 

referred to as present value or discounted cash flow. If it is taken to a future date it is called future value of 

compounded cash flow. 

6. Discounted cash flows will be obtained using a technique called as discounting, and compounded cash flow 

can be obtained using a technique called as compounding. 

7. Types of Cash flows: 

i. Single Cash flow – Fixed Deposit 

ii. Annuity Cash flow – Equated Monthly Payment 

iii. Perpetuity Cash flow – Annuity received without limit – Irredeemable preference years 

iv. Multiple uneven cash flow 

8. Example 1: Present Value of Single Cash flow 

   Year  Cash flow 

   3  100000 

Interest rate @ 10%. Calculate PV? 

Solution: 

Future Value = PV (1+r) n 

         100000 = PV (1+10)3 

Present Value= 100000*0.7513 

                         = 75130 

Discounted Cash flow = Cash Flow * Present Value Factor 

Year  Cash Flow PVF@10% Discounted Cash Flow 

3  100000  0.7513  75130 

Calculation of Present Value factor: 

1. Formula – 1/(1+r)n = 1/(1+10)3 = 0.7513 

2. Table – See PV table against (r%, nY) – 10%,3Y = 0.7513 

3. Calculator – Type 1/1.10, press ‘=’ 3 times – 0.7513 

Conclusion: Present value factor of 0.7513 means, rupee 1 received after 3 years equal to 75 paisa 

                      today if the interest is 10%. 

How 75130 Matures to 100000? 

Solution:  

  Year  Cash flow 

  0  75130 

  Interest  7513 

  1  82643 
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  Interest  8264 

  2  90907 

  Interest  9090 

  3  99997 

In the above calculation it is presumed that the interest cash flows are reinvested back @ 10% and not 

consumed. 

9. Example 2: Present Value of Annuity Cash flow – Annuity Due 

   Year  Cash flow 

   1  100000 

   2  100000 

   3  100000 

Interest rate @ 10%. Calculate PV? 

 

Solution:  

Alternative 1:  

Year Cash flow Present value factor Discounted Cash flow 

1  100000  0.9091   90910 

2  100000  0.8264   82640 

3  100000  0.7513   75130 

        248680 

Alternative 2: 

= (1L*0.9091) + (1L*0.8264) + (1L*0.7513)  

= 100000*(0.9091+0.8264+0.7513)  

= 100000*2.4868 = 248680 

= Annuity Cash flow*Present Value Annuity Factor = Discounted Cash flow 

Calculation of Present Value Annuity factor: 

1. Formula – 1/r-[1-1/(1+r)n] = 1/0.1-[1-1/(1+10)3]= 2.4868 

2. ∑PVF – 0.9091+0.8264+0.7513 = 2.4868 

3. Table – See Annuity table against (r%, nY) – 10%,3Y = 2.4868 

4. Calculator – Type 1/1.10, press ‘=’ 3 times, press Grand total – 2.4868 

10. Example 3: Present Value of Annuity Immediate 

   Year  Cash flow 

   0  100000 

   1  100000 

   2  100000 

Interest rate @ 10%. Calculate PV? 

 

Solution:  

Alternative 1:  

Year Cash flow Present value factor Discounted Cash flow 

0  100000  1   100000 

1  100000  0.9091   90910 

2  100000  0.8264   82640 

        273550 
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Alternative 2: 

= (1L*1) + (1L*0.9091) + (1L*0.8264)  

= 100000*(1+0.9091+0.8264)  

= 100000*2.7355 = 273550 

= Annuity Cash flow*Present Value Annuity Factor = Discounted Cash flow 

Note: 

 When an annuity occurs at the end of every period it is called as a Normal Annuity or Annuity Due. 

 When an annuity occurs at the beginning of every period it is called as Annuity Immediate which 

will obviously have more present value than Annuity due 

 Annuity factor (Immediate) for ‘n’ annuities = Annuity factor for n-1 annuity+1 

 In this problem an annuity immediate for 3 annuities @ 10% is calculated as follows: 

o Type 1/1.10 

o Press “=” for 2 times 

o Press GT 

o Add 1 

11. Example 4: Present Value of Mid-Annuity 

   Year  Cash flow 

   3  100000 

   4  100000 

   5  100000 

Interest rate @ 10%. Calculate PV? 

 

Solution:  

Alternative 1:  

Year Cash flow Present value factor Discounted Cash flow 

3  100000  0.7513   75130 

4  100000  0.6830   68300 

5  100000  0.6210   62100 

        205530 

Alternative 2: 

= (1L*PVAF (10%, 5))-(1L*PVAF (10%, 2))  

= 100000*(3.7908-1.7355)  

= 100000*2.0553 = 205530 

= Annuity Cash flow*Present Value Annuity Factor = Discounted Cash flow 

Note: 

 Annuity factor for ‘m’ to ‘n’ year’s annuity is called Mid-Annuity. 

 Mid Annuity factor for ‘m’ to ‘n’ years = Annuity factor for ‘n’ years – Annuity for ‘m-1’ years 

12. Example 5: Present Value of Perpetuity Cash flow 

   Year  Cash flow 

   1-∞  100000 

Interest rate @ 10%. Calculate PV? 

 

Solution:  

Discounted Cash flow = Cash flow/Interest rate 

                                        = 100000/10% = 1000000 
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13. Example 5: Present Value of Perpetuity Cash flow with constant growth rate 

   Year  Cash flow 

   1-∞  100000 

Interest rate @ 10% and growth rate is 5%. Calculate PV? 

 

Solution:  

Discounted Cash flow = Cash flow/ (Interest rate – growth rate) 

                                        = 100000/ (10% - 5%) = 100000/5% = 2000000 

14. Example 5: Present Value of Multiple uneven cash flows. 

   Year  Cash flow 

   1  100000 

   2  300000 

   3  300000 

Interest rate @ 10%. Calculate PV? 

 

Solution:  

Year Cash flow Present value factor Discounted Cash flow 

1  100000  0.9091   90910 

2  400000  0.8264   330560 

3  300000  0.7513   225390 

        646860 
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IV. BOND VALUATION: 

1. Company’s require funding for their investments which can be obtained from broadly two sources: 

i. Equity – They expect a variable income from the investments made 

ii. Debt – They expect a fixed income. Hence they are called fixed income securities. 

2. The fixed income securities are popularly referred to as “Bonds” and like shares are traded in the market. 

3. Based on their cash flow pattern bonds can be classified into 4 types: 

i. Plain Bonds – They pay coupons for ‘n’ years and redeemed in the nth year 

ii. Annuity Bonds – They pay annuities for ‘n’ years – Annuities are installments which compensate 

                                                                                         principal & outstanding interest 

iii. Perpetuity Bonds – They pay coupons for ever but there is no redemption 

iv. Zero Coupon Bonds – Does not pay any coupon but pays only maturity value in the nth year. 

4. For all the above types of bonds we will learn to calculate the following: 

i. Value of a Bond 

ii. Yield to Maturity (YTM) 

iii. Duration of a Bond 

iv. Volatility of a Bond 

5. Other issues related to the bonds are: 

i. Realized Yield to Maturity 

ii. Bond Immunization 

iii. Forward Rates 

iv. Bond Convexity 

v. Horizon Analysis 

vi. Convertible Bonds 

vii. Bond refunding decisions 

6. Value of a bond:  

i. Value of a bond is “the present value of the future cash flows from it discounted at required rate of 

return of the valuer.” 

ii. Thus value is the function of 2 factors: 

1. Cash flow – Represents expected benefits/return from the asset 

2. Required Rate of Return (discount rate) – Represents risk i.e. the certainty of the above benefits 

iii. Return Value relationship: 

Cash flow Return from the asset Value 

High High High 

Low Low Low 

iv. Risk Value relationship: 

Risk Discount rate/required rate Value 

High High Low 

Low Low High 

v.   

Concept of Plain Bond: 

1. Value of a plain Bond: 

Question No 1: An Rs.100 par value bond, bearing a coupon rate of 11% will mature after 5 years. What is the 

value of bond if the discount rate is 15%? 
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Solution: 

Years Events Cash flow PVF/AF Value of Bond 

1-5 Coupon (Interest) =100*11% = 11 3.3522 36.87 

5 Redemption 100 0.4972 49.72 

                                                                                                            86.59 

 

Notes: 

1. For the bonds of this risk class the investor requires 15% return based on which the bond is worth 

Rs.86.59/- 

2. If the bond is trading in the market @ higher price, then it is overpriced, do not buy it. And you it trades at 

lower price, then it is underpriced, buy it. 

3. Let us consider the following 3 situations: 

a. Situation 1: 

Year Cash flow 

0  86.59 

1-5  11 

5  100 

The IRR of the above cash flow will be 15%.i.e. bond gives 15% return. 

b. Situation 2: 

Year Cash flow 

0  90 

1-5  11 

5  100 

The cash flows are same but the investment has increased. Obviously the bond gives a return on 

investment less than 15% if it is purchased @ Rs.90/- which is less than our required return. Hence, 

do not buy it. 

c. Situation 3: 

Year Cash flow 

0  80 

1-5  11 

5  100 

Since, investment made is less, the return should be more than 15% and the bond should be 

purchased. 

d. If the bond is trading at par and redeemed at par,, then the return from the bond is only it’s 

coupon: 

Year Cash flow 

0  100 

1-5  11 

5  100 

e. There can be 3 situations: 

i. Bond trading @ par value – Return earned is Coupon rate 

ii. Bond trading @ discounted value – Return earned is more than Coupon rate because apart 

                  from coupon we get capital gain 
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iii. Bond trading @ discounted value – Return earned is less than Coupon rate because capital 

                  loss erodes the coupon interest 

Question No 2: An Rs.100 par value bond, bears a coupon rate of 12% will mature after 6 years. Interest is payable 

semiannually. Compute the value of the bond if the required rate is 16% compounded semiannually? 

Solution: 

Term Events Cash flow PVF @ 8% Value of Bond 

1-12 Coupon (Interest) =100*12%/2 = 6 7.5361 45.22 

12 Redemption 100 0.3971 39.71 

                                                                                                            84.93 

 

The investor feels that the bond is worth Rs.84.93/- for him to earn 16% per annum compounded semiannually. 

Note: When Cash flows are non-annual convert the entire problem data into periods. i.e.  12 periods, 6% 

coupon per period and 8% discount rate per period. 

*Question No 3: What is the value of 5 year 5.8% coupon bond if the appropriate discount rate for discounting 

each cash flow as follows: 

 

Year 1 2 3 4 5 

Discount rate in % 5.9 6.4 6.6 6.9 7.3 

 

Solution: 

Years Events Cash flow PVF/AF Value of Bond 

1 Coupon =100*5.8% = 5.8 1/1.059 5.48 

2 Coupon =100*5.8% = 5.8 1/1.059*1/1.064 5.15 

3 Coupon =100*5.8% = 5.8 1/1.059*1/1.064*1/1.066 4.83 

4 Coupon =100*5.8% = 5.8 1/1.059*1/1.064*1/1.066*1/1.069 4.52 

5 Coupon =100*5.8% = 5.8 1/1.059*1/1.064*1/1.066*1/1.069*1/1.073 4.21 

5 Redemption 100 1/1.059*1/1.064*1/1.066*1/1.069*1/1.073 72.58 

                                                                                                                                                 96.77 

 

Notes:  

1. Discount represents risk. And the risk can arise from two aspects. 

a.  Entity issuing the bond – A corporate bond is more risky than GOI bond 

b. The time at which the cash flow is received – A 5th year CF is more riskier than 2nd year CF 

2. Hence, in this problem we used different discount rates for cash flows arising at different time periods. 

3. The 2nd year coupon is not discounted at (1/1.064)2 because if we do that we assume the same discount 

rate for 1st & 2nd year which can be understood as follows:  

Year   Cash flow 

0   5.8*1/1.064*1/1.064 

1   5.8*1/1.064 
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2   5.8 

The right way to discount is 1/1.064*1/1.059 because by discounting @ 6.4%, we bring the 2nd year 

cash flow to first year which should be discounted @ 5.9%. 

Question No 4: M/s. Agfa industries is planning to issue a debentures series on the following terms:  

Face Value  Rs.100 

Term of Maturity 10 Years. 

Yearly coupon rates are as follows:  

Year  Coupon rate 

1-4  9% 

5-8  10% 

9-10  14% 

the current market rate on similar debenture is 15% p.a. The company proposes to price the issue in such a 

manner that it can yield 16% compounded rate of return to the investors. The company also proposes to redeem 

the debentures @ 5% premium on maturity. Determine the issue price of the debentures. 

Solutions: 

 

 

 

 

Notes: 

1. For the bond of this risk class, the market expects 15%, but the company wants to price in such a way 

that, its investor can 16%. So, that there will be no risk of under subscription. 

2. To give a 16% yield to the investor, it should price its @ Rs.71.29/- 

2. Yield to Maturity (YTM): 

 In the problems done till now, we had been given the cash flows and the required yield & we found 

out the value/price of the bond. 

 When a bond price is given and its cash flows are given and we are asked to calculate the return, then 

find out the YTM of the bond. 

 YTM is the yield the bond gives its bond holder provided he holds the bond till maturity. And this YTM 

can be calculated in 3 ways: 

o Formula 1 – (Interest after tax + Amortization)/[(S+M)/2] 

o Formula 2 – (Interest after tax + Amortization)/(0.6S+0.4M) 

o Conceptual Method – YTM is the IRR of the bond cash flows 

o S – Subscription price, M – Maturity Value, Amortization – (M-S)/n which is nothing but 

annualized capital gain or capital loss. 

o (S+M)/2 is simple average price and (0.6M+0.4S)/2 is weighted average price. 

Question No 5: The market value of Rs.1000 par value bond carrying coupon rate of 12% and maturing after 7 

years is Rs.750. What is the Yield to Maturity? 

Year Event Cash flow PVF/AF Value of Bond 

1-4 Coupon =100*9% = 9 2.7983 25.18 

5-8 Coupon =100*10% = 10 1.5453 15.45 

9-10 Coupon =100*14% = 14 0.4897 6.86 

10 Redemption =100+(100*5%) = 105 0.2267 23.80 

                                                                                                          71.29 
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Solution: 

Facts: 

Interest = 12%*1000 = 120 

Issue Price = 750 

Redemption Value = 1000 

Term = 7 Years 

Step 1: Approximate YTM 

= (Interest + Amortization)/Average Price 

= [120+ (1000-750)/7]/ (1000+750)/2 

= 155.71/875 

= 17.80% 

Step 2: Calculation of the IRR 

Year  Cash flow PV @ 18%  Disc.CF  PV @ 19%  Disc.CF 

1-7  120  3.8115   457.38  3.7057   444.68 

7  1000  0.3139   313.90  0.2959   295.90 

       771.28     740.58 

Calculation of YTM: 

18% - 771.28 

19% - 740.58 

1% - 30.7 

 ?   - 21.28 (771.28-750)  

IRR = 18% + 0.69% = 18.69% 

At a price Rs.750 this bond gives a yield of 18.69%. If the bond is purchased and sold at par value, then yield is 

coupon rate. The yield price relationship is always inverse. 

Question No 6: Determine whether YTM of a 6.5% 20 year bond that pays interest semiannual and is selling for 

Rs.9068 is 7.2%, 7.4%, or 7.8%. 

Solution: 

Term Cash flow PV @ 3.6% Disc.CF      PV @ 3.7%     Disc.CF  PV @ 3.9% Disc.CF 

    (7.2%/2)        (7.4%/2)    (7.8%/2) 

1-40 325  21.02777 6834           20.7080              6730.10 

40 10000  0.2430  2430       0.2338      2338 

     9264        9068 

This semiannual bond is trading at a yield of 3.7% for 6 months/7.4% per annum. 

Question No 7: You are considering investing in one of the following bonds: 

Particulars Coupon Rate Maturity Price per Rs.100 par Value 

Bond A 12% 10 Years Rs.70 

Bond B 10% 6 Years Rs.60 
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Your income tax rate is 30% and capital gains tax is 10%. Capital gains tax is paid at the time of maturity. What is 

the post-tax yield to maturity? 

Solution: 

Step 1:  

Particulars  Bond A  Bond B 

Post tax interest  12 (1-0.3) 10(1-0.3) 

   8.4  7 

Maturity Value  100  100 

Subscription Price 70  60 

Gain   30  40 

CG Tax @ 10%  3  4 

Net   97  96 

Step 2: Approximate YTM 

= [Interest (AT) + Amortization]/ [(0.6*S) + (0.4*M)]  

Bond A = [8.4+ (97-70)/10] / [(0.6*70+0.4*97)] = 13.73% 

Bond A = [7+ (96-60)/6] / [(0.6*60+0.4*96)] = 17.47% 

Step 3: Calculation of the IRR 

Bond A:  

Year  Cash flow PV @ 14%  Disc.CF  PV @ 15%  Disc.CF 

1-10  8.4  5.2161   43.82  5.0187   42.16 

10  97  0.3505   34  0.2472   23.97 

       77.82     66.13 

Calculation of YTM: 

14% - 77.82 

15% - 66.13 

1% - 11.69 

 ?   - 7.82 (77.82-70)  

IRR = 14% + 0.67% = 14.67% 

Bond B:  

Year  Cash flow PV @ 18%  Disc.CF  PV @ 17%  Disc.CF 

1-6  7  3.4976   24.48  3.5891   25.12 

6  96  0.3704   35.56  0.3898   37.42 

       59.84     62.54 

Calculation of YTM: 

18% - 59.84 

17% - 62.54 

1% - 2.7 

 ?   - 2.54 (62.54-60)  

IRR = 17% + 0.95% = 17.95% 
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3. Realized Yield to Maturity: 

Example: An Rs.100 par value bond, bearing a coupon rate of 11% will mature after 5 years. The present value of 

the bond is Rs.86.59/- and YTM is 15%. What is the realized YTM of bond if the reinvestment rate is 15%? 

1. In the above question the investor invested Rs.86.59/- in a bond which gave him 11% coupon for 5 

years and Rs.100/- in 5th year. 

2. The yield the bond gives its bond holder is 15%. 

3. Suppose the investor is able to reinvest the bond cash flows @ 15%, his reinvestment table is as follows: 

Step 1: Reinvestment Table  

Year Event Cash Flow Maturity Amount 

   Calculation Amount 

1 Coupon =100*11% = 11 11(1.15)4 19.239 

2 Coupon =100*11% = 11 11(1.15)3 16.729 

3 Coupon =100*11% = 11 11(1.15)2 14.547 

4 Coupon =100*11% = 11 11(1.15)1 12.650 

5 Coupon =100*11% = 11 11 11 

5 Redemption 100 100 100 

                                                                                                      174.16 
 

4. His overall cash flow cane be summarized as follows:  

Year  Cash Flow 

0  (86.59) 

5  174.16 

He put Rs.86.59/- into the market today and realize Rs.174.16/- through bond cash flows and 

reinvestment income after 5 years. 

5. His ultimate return from the market is calculated as follows: 

Future Value  = PV (1+r) 5 

174.16   = 86.59 (1+r) 5  

174.16/86.59  = (1+r) 5 

5th root (174.16/86.59) = 1+r 

5th root (2.0113) = 1+r 

1+r   = 1.15 

r   = 0.15 0r 15% 

6. Calculation of 5th root: 

1. Type 2.0113 

2. Press Square root (ꝩ) 15 times 

3. Press -1 

4. Press / 5 (Desired root) 

5. Press +1 

6. Press X= 15 times 

7. The investment of Rs.86.59/- is said to have yielded a return of 15% only if we have Rs.174.16/- at the 

end of 5th year. 

8. To have Rs.174.16/- after 5 years 2 things should have happen: 

a. The bond should have given an yield of 15% 

b. The bond cash flows should have been invested back at a reinvestment rate of 15% 
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9. There can be 3 situations: 

a. Reinvestment rate > YTM – Realized YTM > YTM 

b. Reinvestment rate = YTM – Realized YTM = YTM 

c. Reinvestment rate < YTM – Realized YTM < YTM 

10. To conclude, YTM is what the bond gives its bond holder whereas realized YTM is what the bond holder 

ultimate earns. How much he ultimate earns depend on the return given by the bond and his 

reinvestment rate. 

Question No 8: An Rs.1000 par value bond carries a coupon rate of 10% payable annually and has a remaining 

maturity of 4 years. The bond is presently selling for Rs.1020/-. The reinvestment rate applicable for the future 

cash flow of the bond is 9% p.a. What will be the yield to Maturity and realized yield to Maturity? 

Solution: 

Calculation of Realize Yield to Maturity:  

Step 1: Reinvestment table 

 

 

 

 

 

 

Step 2: Summary Cash flow   

Year  Cash Flow 

0  1020 

4  1457.31 

Step 3: Calculation of Realized YTM 

Future Value  = PV (1+r) 4 

1457.31  = 1020 (1+r) 4  

1457.31/1020  = (1+r) 4 

4th root (1.4287) = 1+r 

4th root (1.4287) = 1+r 

1+r   = 1.0933 

r   = 0.0933 0r 9.33% 

Calculation of YTM: 

Step 1: Calculation of Approximate YTM 

= (Interest + Amortization)/Average Price 

= [100+ (1000-1020)/4]/ (1020+1000)/2 = (100-5)/1010 = 0.094 or 9.4% 

Year Event Cash Flow Maturity Amount 

   Calculation Amount 

1 Coupon =1000*10% = 100 100(1+0.09)3 129.50 

2 Coupon =1000*10% = 100 100(1+0.09)2 118.81 

3 Coupon =1000*10% = 100 100(1+0.09)1 109 

4 Coupon =1000*10% = 100 100 100 

5 Redemption 1000 1000 1000 

                                                                                                           1457.31 
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Step 2: Calculation of YTM 

Year Event Cash Flow PVF @ 9% Disc.CF PVF @ 10% Disc.CF 

1-4 Coupon 100 3.2397 323.97 3.1699 316.99 

4 Redemption 1000 0.7084 708.40 0.6830 683 

                                                                                              1032.37                             1000 

Calculation of YTM: 

9% - 1032.37 

10% - 1000 

1% - 32.37 

 ?   - 12.37 (1032.37-1020)  

IRR = 9% + 0.38% = 9.38% 

Note:  

1. The bond gives a coupon of 10%. But the return it gives its bond holder is only 9.38% (YTM) because the 

coupon value is eroded by the amortized capital loss.   

2. The bond gives its bond holder and yield of 9.38%. Ultimately the bond holder realizes only 9.33% 

because a reinvest the bond cash flows at 9%, a rate less than Yield to Maturity. 

4. Duration and Volatility of a bond: 

Question No 9: The following data is available for bond. 

Face Value  = Rs.1000/- 

Coupon (Interest rate) = 16% payable annually 

Years to maturity = 6 years 

Redemption value = Rs.1000/- 

Current Market price = Rs.964.07 

what is the yield to Maturity, duration and volatility of this bond? 

Solution: 

Calculation of Yield to Maturity: 

Step 1: Calculation of Approximate YTM 

= (Interest + Amortization)/0.6*S+0.4*M 

= [160+ (1000-964.07)/6]/ (0.6*964.07+0.4*1000) = 166/978.55 = 16.97% 

Step 2: Calculation of YTM 

Year Event Cash Flow PVF @ 17% Disc.CF 

1-6 Coupon 160 3.5892 574.27 

6 Redemption 1000 0.3898 389.80 

                                                                                              964.07 

 

YTM is 17% 
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Calculation of duration of the bond: 

Method 1: 

Year Cash Flow PVF @ 17% Disc.CF Proportion Duration 

1 160 0.8547 136.75 = 136.75/964.07 = 0.1418 = 1*0.1418 = 0.1418 

2 160 0.7305 116.88 = 116.88/964.07 = 0.1212 = 2*1212 = 0.2424 

3 160 0.6244 99.90 = 99.90/964.07 = 0.1036 = 3*0.1036 = 0.3108 

4 160 0.5337 85.39 = 85.39/964.07 = 0.0886 = 4*0.0886 = 0.3544 

5 160 0.4561 72.98 = 72.98/964.07 = 0.0758 = 5*0.0758 = 0.3790 

6 1160 0.3898 452.17 = 452.17/964.07 = 0.4690 = 6*0.4690 = 2.8140 

                                                                964.07  4.2424 Years 

 

Method 2: Alternatively during can be calculated using the following formula. 

Duration of Bond = [(1+Y)/Y]–[{(1+Y) +T(C-Y)}/C {(1+Y) T-1} +Y]  

= [(1+0.17)/0.17]-[{(1+0.17) +6(0.16-0.17)}/0.16{(1+0.17)6-1} +0.17]  

= 4.2424 years 

Notes: 

1. Duration of a bond is its weighted duration where the weights are the proportion of the bonds 

discounted cash flows to the bond’s price discounted at Yield to Maturity. 

2. Duration can be understood in the following 3 ways 

a. It is the average period for which money is blocked in the bond instrument. 

b. It is an optimum holding period for the bond to protect the yield (discuss during immunization) 

c. It is a working note for calculating volatility 

Calculation of volatility of the bond: 

Volatility = Duration/ (1+Y) 

  = 4.2424/ (1+0.17) 

  = 3.626% 

Conclusion:  

1. If YTM is changed by 1%, the value of the bond will approximately be changed inversely by 3.63% 

2. Check: Assume YTM is 18%. We can expect the bond value to be reduced. 

Year  Cash Flows  PVF/AF @ 18%  Disc. CF 

1-6  160   3.4976   559.62 

6  1000   0.3704   93.02 

Total        930.02 

Bond Value when YTM is 17% = 964.07 

Bond Value when YTM is 18% = 930.02 

Decline in value is  = 34.05 

% of Change   = 34.05/964.02*100 = 3.53% 

Note: The volatility shows only the approximate price change. To know the accurate price change we should 

adjust for convexity. 
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Question No 10: Consider a government treasury bond P:  

Instrument  Bond P 

Face Value  1,000 

Coupon (Interest rate) 8% p.a. payable semiannually 

Years to maturity 4 

Redemption value 1,000 

Current Market price Rs.935.36 

What are the Yield to maturity, duration and volatility of the bond? 

Solution: 

Calculation of Yield to Maturity: 

Step 1: Calculation of Approximate YTM 

= (Interest + Amortization)/0.6*S+0.4*M 

= [40+ (1000-935.36)/8]/ (0.6*935.36+0.4*1000) = 5% semiannually or 10% per annum 

Step 2: Calculation of YTM 

Year Event Cash Flow PVF @ 5% Disc.CF 

1-8 Coupon 40 6.4632 258.53 

8 Redemption 1000 0.6768 676.80 

   Total                                                                                  935.32 

 

YTM is 5% semiannually or 10% per annum 

Calculation of duration of the bond: 

Method 1: 

Term Cash Flow PVF @ 5% Disc.CF Proportion Duration 

1 40 0.9524 38.1 0.0407 0.0407 

2 40 0.9070 36.28 0.0388 0.0776 

3 40 0.8638 34.55 0.0369 0.1107 

4 40 0.8277 32.91 0.0352 0.1408 

5 40 0.7835 31.34 0.0335 0.1675 

6 40 0.7462 29.85 0.0319 0.1914 

7 40 0.7107 28.43 0.0304 0.2128 

8 1040 0.6769 703.9 0.7526 6.0208 

                                                                935.36  6.9623 

6.9623 periods or 3.4811 years 

Method 2: Alternatively during can be calculated using the following formula. 

Duration of Bond = [(1+Y)/Y]–[{(1+Y) +T(C-Y)}/C {(1+Y) T-1} +Y]  

= [(1+0.05)/0.05]-[{(1+0.05) +8(0.04-0.05)}/0.04{(1+0.05)8-1} +0.05]  

= 21-(0.97/0.0691)  

= 21-14.0376 

= 6.9624 periods = 3.4811 years 
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Calculation of volatility of the bond: 

Volatility = Duration/ (1+Y)  

= 3.4810*2/ (1+0.05)  

= 6. 36% 

Conclusion:  

1. If YTM per period is changed by 1%, the value of the bond will approximately be changed inversely by 6.63%. 

2. Assume the YTM to be 8% p.a. we can expect bond value to increase. 

Year Event Cash Flow PVF @ 5% Disc.CF 

1-8 Coupon 40 6.7327 269.31 

8 Redemption 1000 0.7307 730.70 

   Total                                                                                  1000.01 

Bond Value when YTM is 10% = 935.36 

Bond Value when YTM is 8% = 1000. 

Decline in value is  = 34.64 

% of Change   = 34.64/935.36*100 = 6.92% 

Question No 11: 12% coupon bond has a maturity of 5 years. It pays interest semi-annually. Its yield to maturity is 

5% per half-year period. What is its duration? 

Solution: 

Duration of Bond = [(1+Y)/Y]–[{(1+Y) +T(C-Y)}/C {(1+Y) T-1} +Y]  

= [(1+0.05)/0.05]-[{(1+0.05) +10(0.06-0.05)}/0.06{(1+0.05)10-1} +0.05]  

= 7.89 periods or 3.95 years 

Concept of Annuity Bond: 

1. Value of an annuity bond: 

Example: 

Facts: Loan-Rs.1, 00,000/-; Interest-10%; Term-3 Years. Calculate Annuity factor? 

Solution: 

EMI = Loan / AF (10%, 3Y) 

 = 100000/2.4868 

 = 40211 

This EMI of Rs.40211 recovers the entire principal amount to the bank and also make the bank earn an interest 

of 10% on outstanding principal. This can be illustrated as follows: 

 

Year Opening Balance Interest @10% Principal Closing Balance 

1 100000 10000 30211 69789 

2 69789 6979 33232 36558 

3 36558 3656 36555 - 
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Loan Made into a Bond: 

 Require Yield  = 10% 

 Term   = 3 years 

 Annuity  = Rs.40211/- 

 Calculate the value of the annuity bond. 

 Suppose the required yield for this bond is 12% what is its value. 

Solution: 

Value of the Bond is the present value of the future annuities discount at required yield of the investor. 

Years Events Cash Flow AF @ 10% Value of Bond 

1-3 Installments 40211 2.4869 100000 

Value of Bond 100000 

 

Years Events Cash Flow AF @ 12% Value of Bond 

1-3 Installments 40211 2.4018 96579 

Value of Bond 96579 

 

2. YTM of an Annuity Bond: 

[] Bond Value  = Rs. 100000 

[] Term   = 3 Years  

[] Annuity = Rs. 40211 

[] Calculate the YTM of the annuity bond. 

[] Suppose the bond is traded at Rs.96579 what is the YTM to the investor who purchases the bond at the above 

price. 

Solution: 

i) Years Cash Flow 

0  -100000 

1-3  40211 

YTM is the rate at which discounted cash inflow equals discounted cash outflow. 

Discounted Cash Flow = Cash Flow * Annuity Factor (r%, n years)  

100000   = 40211*AF(r%, 3 years)  

2.4869   = AF (r%, 3 years)  

r (YTM)    = 10% (See against 3 years in PVAF Table) 

ii) Years Cash Flow 

0  -96579 

1-3  40211 

YTM is the rate at which discounted cash inflow equals discounted cash outflow. 
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Discounted Cash Flow = Cash Flow * Annuity Factor (r%, n years)  

96579   = 40211*AF(r%, 3 years)  

2.4018   = AF (r%, 3 years)  

r (YTM)    = 12% 

3. Duration of an Annuity Bond: 

Year  Cash Flow 

0  -100000 

1-3  40211  and YTM is 10%. What is the duration? 

Solution: 

Year Cash Flow PVF@10% Disc.CF  Proportion Duration 

1 40211  0.9091  36557  0.3655  0.3655 

2 40211  0.8264  33230  0.3323  0.6646 

3 40211  0.7513  30213  0.3021  0.9063 

Total     100000  1  1.9364 

Alternatively, duration can be calculated using the following formula. 

Duration of Bond = [(1+Y)/Y] - [T/ (1+Y) T-1] 

   = [1.1/0.1] – [3/ (1.10)3-1] 

   = 1.9365 years 

4. Volatility of an annuity Bond: 

Volatility of bond  = Duration/ (1+y) 

   = 1.9365/1.1 

   = 1.76% 

Question No 12: Bond type – Annuity, YTM – 9%, Term – 10 Years. Calculate duration of the bond? 

Solution: 

Duration of Bond = [(1+Y)/Y] - [T/ (1+Y) T-1] 

   = [1.09/0.09] – [10/ (1.09)3-1] 

   = 4.79 years 

Concept of Perpetual Bond: 

1. Value of a perpetual bond: 

Example: Required yield = 10%, term = Perpetuity, Coupon = Rs.10000, Calculate the value of the perpetuity bond. 

Suppose the required yield for this bond is 12.5%. What is its value? 

Solution: 

Year  Events  Cash Flow Value of Bond @ 10% 

1-∞  Coupon  10000  10000/10% = 100000 

Year  Events  Cash Flow Value of Bond @ 12.5% 

1-∞  Coupon  10000  10000/12.5% = 80000 
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2. YTM of a perpetual bond: 

Example: Bond Value = Rs. 100000; Term = Perpetuity, Coupon = Rs.10000, Calculate YTM of the perpetuity bond. 

Suppose the bond is trading at Rs.80000/- then what is its YTM?  

Solution: 

Years Cash Flow 

0 -100000 

1-∞ 10000 

YTM is the rate at which discounted inflow equals discounted outflow. 

Discounted Cash flow = Cash Flow/r% 

100000   = 10000/r% 

r%   = 10000/100000 

r   = 10% 

To put it simply for perpetual bond Yield is equal to = Coupon/Price 

Years Cash Flow 

0 -80000 

1-∞ 10000 

YTM is the rate at which discounted inflow equals discounted outflow. 

Discounted Cash flow = Cash Flow/r% 

80000   = 10000/r% 

r%   = 10000/80000 

r   = 12.5% 

3. Duration of Perpetual bond: 

Duration = 1+Y/Y = 1.10/0.10 = 11 Years 

4. Volatility of Perpetual bond: 

Volatility = Duration / (1+Y) = 11/1.1 = 10% (or)  

Volatility = Duration / (1+Y) = [(1+Y)/Y]/ [1+Y] = 1/Y = 1/0.1 = 10% 

Question No 13: A perpetual bond has YTM of 10%. What is its duration? 

Solution: 

Duration = 1+Y/Y = (1+0.10)/0.10 = 1.1/0.1 = 11 Years 

Concept of Zero Coupon Bond: 

Question No 14: A Zero coupon bond of Rs.10000 has a term to maturity of 8 years and a market yield of 10% at 

the time of issue. 

a) What is the issue of price of the bond? 

b) If the bond is trading at Rs. 4000/- what is the YTM? 

c) What is the duration of the bond? 

d) What is the modified duration of the bond? 

e) What will be the percentage change in price of the bond if the yield decline by 0.5% (50 basis points) 
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Solution: 

a) Issue price of the bond 

     Year  Event  Cash Flow PVF@10% Disc.CF 

       8  Maturity Value 10000  0.4667  4667 

If the company issues the bond at Rs.4667/- and redeems the bond after 8 years at Rs.10000/-, then it gives its 

investor a yield of 10%. 

b) Calculation of YTM 

     Future Value = Present Value*(1+r) n 

     10000 = 4000*(1+r) 8 

     (1+r) 8 = 10000/4000 

     (1+r) 8 = 2.5 

     (1+r)  = 8th root of (2.5) 

     (1+r)  = 1.1213 

      r  = 12.13% 

c) Duration of the bond 

     Duration of a Zero Coupon Bond is its maturity value period which can be proved as follows: 

     Year  Cash Flow PVF@10% Disc. CF  Proportion Duration 

      1-8  0  5.3349  0  0  0 

       8  10000  0.4667  4667  1  8 

       4667    8 Years 

d) Modified duration (Bond Volatility) of bond 

     Bond Volatility = Duration / (1+Y) = 8/1.1 = 7.273% 

e) % of Change 

     If the yield declines by 1%, the bond price will increase by 7.273%. Hence, if the yield declines by 0.5%, bond 

price will increase by 3.637% (7.273%*0.5)  

Check:  

YTM = 9.5% 

Value = 10000*1/ (1.095)8 = 10000*1/0.4838 = 4838 

Bond price when YTM is 10% = 4665 

Bond price when YTM is 9.5% = 4838 

Increase in Bond price            = 173 

% increase             = 173/4665 = 3.71% 

Bond Immunization Strategy: 

Question No 15: Mr. X wants to Invest Rs.1000 for a 4 year period and wants YTM of 12.6% on his investment. He 

is considering two bonds for the purpose. 

Particulars  Bond A  Bond B 

Issue price  1000  1000 

Par Value   1000  1000 

YTM    12.6%  12.6% 

Coupon   12.6%  12.6% 
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Term   4 Years  5 Years 

Duration   < 4 years 4 years 

State factors that will affect the yield from a bond. Which bond should he invest to immunize himself against the 

yield change? If the market yield of the bond of this risk class drops to 10% in year 2, show how your bond 

selection helps the investor immunize himself against the yield change? 

Solution: 

Understanding facts: 

 The investor’s time horizon (how many years he wants to invest) is 4 years. 

 Two bonds are available in the market, both giving the yield of 12.6%. 

 Bond A has duration of less than 4 years. (Maturity is 4 years and the bond is coupon paying hence 

duration is less than 4 years) 

 Bond B has duration of 4 years (given in the question) and it can also be checked as follows: 

 Duration =  [(1+Y)/Y]–[{(1+Y) +T(C-Y)}/C {(1+Y) T-1} +Y]  

    = [(1+0.126)/0.126]-[{(1+0.126) +10(0.126-0.126)}/0.126{(1+0.126)10-1} +0.126] 

     = [1.126/0.126] – [{1.126+5(0.126-0.126)}/0.126{(1.126)5-1}+0.126] 

     = 4 years 

Calculation of Realized YTM when there is no change in interest rates: 

Step 1:  

Year CF-A CF-B     FVF         Maturity Value 

      CF-A  CF-B 

1 126 126 (1.126)3  179.88  179.88 

2 126 126 (1.126)2  158.75  158.75 

3 126 126 (1.126)1  141.88  141.88 

4 1126 1126 (1.126)0  1126  1126 

     1607.51 1607.51 

P4 of Bond B = CF5/1+r 

  = 1126/1.126 = 1000 

Step 2:  

Cash flow Summary:  

Year Cash Flow 

1 -1000 

4 1607.51 

Step 3:  

Calculation of realized YTM:  

Future Value  = Present Value (1+r) 4 

1607.51 = 1000 (1+r) 4 

(1+r) 4  = 1607.51/1000 

1+r  = 4th root of (1607.51/1000) 



SFM-Notes                                                                                    MT-EDUCARE 

 

Page | 63  
 

1+r  = 1.126 

r  = 0.126 or 12.6% 

YTM of 12.6% can be sustained only if the bond cash flows can be reinvested at 12.6%. 

Notes: 

 If the investor buys Bond A, he gets 4 years coupon and 4th year redemption from the company itself. 

 If he buys Bond B which is a 5 year bond, he gets 4 years coupon from the company and sells the bond 

in the market at the end of year 4 at p4. He will not get redemption from the company because the 

bond gets redeemed only in 5th year. 

 P4 of the bond is the present value of the future cash flows after 4 years discounted at the yield 

prevailing in the 4th year. We have assumed the interest to be assumed. Hence used 12.6% discount 

rate. 

 For the investor to earn a realized return of 12.6% for his Rs.1000/- investment, he should be having 

Rs.1607.51/- at the end of 4th year which not only depends on the bond cash flows but also on the 

reinvestment rate. In other words, the interest rates in the market for the next 4 years should remain 

unchanged at 12.6% for him to earn a realized yield of 12.6% 

 The above scenario is ideal but not realistic, because the interest changes regularly due to RBI rate 

announcements. 

Calculation of Realized YTM when from year 2 the general interest rate decrease to 10%: 

Year CF-A CF-B     FVF      Maturity Value 

      CF-A  CF-B 

1 126 126 (1.10)3  167.71  167.71 

2 126 126 (1.10)2  152.46  152.46 

3 126 126 (1.10)1  138.60  138.60 

4 1126 1150 (1.10)0  1126  1150 

     1584.74 1608.76 

P4 of Bond B = CF5/1+r 

  = 1126/1.10 = 1024 

Notes: 

 The Bond B investor sells the bond in year 4 at Rs.1024/- making a capital gain of Rs.24/-. The bond 

price increases because the market is expecting only 10% but the bond gives a coupon of 12.6%. 

 When the general interest rate drops the realized yield to maturity of Bond A will not be 12.6% because 

the money in hand at the end of 4th year is not Rs.1607.51/-. It is less than that. 

 On the other hand in spite of reinvestment rate drops, bond B continuous to give an relied yield of 

12.6% since it maturity value continuous to be Rs.1607.51//- (1608.76 is due to rounding off difference) 

 To conclude, bond B realized YTM assured is irrespective of interest changes. Hence, the bond 

immunizes its bond holder from yield (interest) change. Hence, do not invest in a bond which has a life 

equal to our time horizon but invest in that bond which has duration equals to our time horizon. 
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 When interest rate changes, it affects bond holder in two ways: 

 

Change Reinvestment Income Capital Gain/capital loss 

Decrease Decrease Capital Gain 

Increase Increase Capital Loss 

 If the bond is held its duration, the reinvestment income increase or decrease will be exactly offset by 

capital loss or capital gain leaving the yield protected but if the bond is held till maturity we will not be 

in a position to make capital gain through price movements because company pays agreed redemption 

value irrespective of the interest change. 

Question no 16: An insurance company has an obligation to pay Rs.215900 after 10 years. The market interest 

rate is 8%. So the present value of the obligation is Rs.100000. The insurance company’s manager wants to fund 

the obligation of with a mix of six year zero coupon bond and perpetuities paying annual coupons. In what 

proportion should he buy these debt instruments? 

Solution: 

 The insurance company wants after 10 years Rs.215900/- and has Rs.100000/- to invest today.  

 To get the desired maturity value it should look for investment opportunities giving a yield of 8%.  

 It identified two bonds namely a zero coupon bond with 6 years maturity and a perpetual bond both 

giving 8% YTM. 

 It is not only enough if the company identified bonds with 8%. It should also search for the bonds with 

duration of 10 years to protect the 8% yield. 

 Duration of Zero Coupon bond = Maturity = 8 years 

Duration of Perpetual bond = (1+Y)/Y = 1.08/0.8 = 13.5 years 

Since, both bonds do not have 10 years duration, we should invest in portfolio of these two bonds 

which gives a weighted duration of 10 years. The portfolio proportions as calculated as follows: 

 

Bond Proportion Duration Weighted Duration 

Zero Coupon Bonds P 6 6P 

Perpetual Bonds 1-P 13.5 13.5(1-P) 

                                                        Weighted Duration 6P+13.5(1-P) 

  6P+13.5(1-P) = 10 

  6P+13.5-13.5P = 10 

  7.5 P  = 3.5 

  P  = 0.4667 

  1-P  = 1-0.4667 = 0.5333 

Out of Rs.10000o/-, Rs.46670 (100000*0.4667) should be invested in Zero coupon bonds and 

Rs.53330/- (100000*0.5333) should invest in perpetual bonds. 

*Question No 17: An Rs.100000/- par five year maturity bond with a 9% coupon rate (paid annually) 

currently sells at a yield to maturity of 8%. A portfolio manager wants to forecast the total return on the 

bond cover the coming two years, as his horizon is two years. He believes that two years from now, three 
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year maturity bonds will sell that at a yield of 7% and the coupon income can be reinvested in short term 

securities over the next two years at a rate of 6%. What is the expected annualized rate of return over the 

two year period? 

Solution: 

Understanding facts: 

 The investor’s time horizon (how many years he wants to invest) is 2 years. 

 Face value of the bond is Rs.100000/- and coupon rate is 9%. 

 The bond is selling in the market at a current yield of 8%. 

 The coupons of two years are expected to be reinvested at 6%. 

 After two years the bond is expected to sell at a yield of 7%. 

 

Step 1: Calculation of bond price today (P0)  

Year Events  Cash Flow PVF@8% Value of Bond 

1-5 Coupon  9000  3.9927  35934 

5 Redemption 100000  0.6806  68050 

       103994 

Step 2: Calculation of bond price at the end of 2nd year (P2)  

Year Events  Cash Flow PVF@7% Value of Bond 

1-3 Coupon  9000  2.6243  23619 

3 Redemption 100000  0.8163  81630 

       105249 

Step 3: Reinvestment Table 

Years Cash Flow FVF@6% Amount 

1 9000  (1.06)1  9540 

2 9000  (1.06)9  9000 

2 105249  (1.06)0  105249 

     123789 

Step 4: Summary of Cash Flow 

Years Cash Flow 

1 -103994 

2 123789 

 

Step 5: Calculation of Realized YTM 

Future Value = Present Value * (1+r) 2 

123789  = 103994 * (1+r) 2 

1+r  = square root of (123789/103994) 

1+r  = 1.0910 

r  = 0.910 or 9.1% 

 

The investor can expect a realized yield of 9.1% over the two year time horizon. 
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Concept of Forward Rates: 

Question No 18: From the following data for government securities calculate forward rates:  

Face Value Interest rate Maturity Current Price 

100000  0%  1  91500 

100000  10%  2  98500 

100000  10.50%  3  99000 

Solution: 

Step 1: Calculation of YTM 

Part A: YTM of 1 year bond 

Future Value = Present Value * (1+r) n 

100000  = 91500 *(1+r) 1 

1+r  = 100000/91500 

r  = 0.0929 or 9.29% 

Part b: YTM of 2 year bond 

Approximate YTM:  

= [Interest (AT) + Amortization]/ [(0.6*S) + (0.4*M)]  

= [10000+ (100000-98500)/2] / [(0.6*98500+0.4*100000)] = 10.85% 

Calculation of the IRR:  

Year  Cash flow PV @ 11%  Disc.CF  PV @ 10%  Disc.CF 

1-2  10000  1.7125   17125  1.7355   17355 

2  100000  0.8116   81160  0.8264   82645 

       98285     100000 

Calculation of YTM:  

10% - 100000 

11% - 98285 

1% - 1715 

 ?   - 1500 (100000-98500)  

IRR = 10% + 0.87% = 10.87% 

Part c: YTM of 3 year bond 

Approximate YTM:  

= [Interest (AT) + Amortization]/ [(0.6*S) + (0.4*M)]  

= [10500+ (100000-99000)/3] / [(0.6*99900+0.4*100000)] = 10.90% 

Calculation of the IRR:  

Year  Cash flow PV @ 11%  Disc.CF  PV @ 10.5%  Disc.CF 

1-3  10500  2.4437   25659  2.4651   25880 
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3  100000  0.7312   73120  0.7412   74120 

       98779     100000 

Calculation of YTM:  

10.5% - 100000 

11% - 98779 

0.5% - 1221 

 ?   - 1000 (100000-99000)  

IRR = 10.5% + 0.41% = 10.91% 

Term Structure of the bonds 

Term   YTM 

1 Year  9.29% 

2 Years  10.87% 

3 Years  10.91% 

Step 2: Calculation of forward rates 

Part A: Forward rate for year 2 

Bond Value = Present value of the future cash flows 

98500  = [10000/1.0929] + [110000/ (1+r2)*1.0929] 

98500  = 1/1.0929*[10000+110000/ (1+r2)]  

98500*1.0929 = 10000+ [110000/ (1+r2)]  

107650.65 = 10000+ [110000/ (1+r2)]  

97650.65 = 110000/ (1+r2) 

1+r2  = 110000/97650.65 

1+r2  = 1.1265 

r2  = 0.1265 or 12.65% 

Part B: Forward rate for year 3 

Bond Value = Present value of the future cash flows 

99000  = [10500/1.0929] + [10500/ 1.1265*1.0929] + [110500/ (1+r3)*1.1265*1.0929] 

99000  = 9607 + 8529 + [110500/1.2312*(1+r3)] 

80864  = [110500/1.2312*(1+r3)] 

80864*1.2312 = [110500/ (1+r3)] 

99560  = 110500/(1+r3) 

1+r3  = 110500/99560 

1+r2  = 1.1099 

r2  = 0.1099 or 11% 

Notes: 

 All the 3 bonds belongs to the same institution i.e. government securities, still they trade at different 

yield to maturities because they have different maturities. The change in yield is to accommodate the 

risk due to the time factor. The above data is referred to as term structure of the bonds. 
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 This terms structure is very helpful in understanding the market expectations about the future interest 

rates. 

 A one year bond is trading at a yield of 9.29% and a 2 year bond is trading at an average yield of 10.87% 

p.a. then the yield of the 2nd year is calculated as 12.65%. This is referred to as forward rates. 

 This forward rates are nothing but the slope of the yield curve and represents the market expectations 

about the future yields. 

 
 Purpose of calculating forward rates: 

o Bond futures pricing – If we want to issue a 1 year bond now, we will price the bond at an yield 

               of 9.29% but if we want to find the price of 1 year bond to be issued  

               after 1 year, we should discount at 2nd year yield i.e. 12.65% 

o For Swap Valuation 

Question No 19: The following is the yield structure of AAA rated debenture: 

  Period Yield  % 

  3 months  8.5%  

  6 months  9.25%  

  1 year   10.50%   

  2 years   11.25% 

  3 years and above 12.00% 

i) Based on the expectation theory calculate the implicit 1 year forward rates in 2 year and year 3. 

ii) If the interest rate increases by 50 basis points, what will be the percentage change in the price of the bond 

having maturity of 5 years? Assume that the bond is fairly priced at the moment at Rs.1000/- 

Solution: 
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Let us assume that all the bonds given to be zero coupon bonds and the YTMs of the zero coupon bonds are 

called as zero rates. Let us further assume that these bonds have maturity value of Rs.1000/-. Their current 

market prices are calculated as follows: 

Price of the three zero coupon Bonds: 

Bond Computation Value 

1 Year 1000*PVF(10.5%,1yr) = 1000*1/1.105 Rs.904.98 

2 Years 1000*PVF(11.25%,2yr) = 1000*1/(1.1125)2 Rs.807.98 

3 Years 1000*PVF(12%,3yr) = 1000*1/(1.12)3 Rs.711.78 

 

Forward rate for year2: 

Alternate 1: 

807.98  = 1000/ (1+r2)*1.105 

(1+r2) = 1000/ (807.98*1.1050)  

(1+r2) = 1.12 

r2 = 0.12 or 12% 

Alternate 2: 

807.98  = 1000/ (1+r2)*1.105 = 1000/ (1.1125)2 

(1+r2)*1.105  = (1.1125)2 

(1+r2)  = (1.1125)2/1.105  

(1+r2)  = 1.12 

r2  = 12% 

Alternate 3: Boot Strap Method only for Zero coupon bonds 

r2 = [(11.25*2) – (10.5*1)]/ (2-1)  

r2 = 12% 

Forward rate for year3: 

Alternate 1: 

711.78  = 1000/ (1+r3)*1.105*1.12 

(1+r3) = 1000/ (711.78*1.1050*1.12)  

(1+r3) = 1.1352 

r2 = 0.1352 or 13.52% 

Alternate 2: 

711.78   = 1000/ (1+r3)*1.105*1.12 = 1000/ (1.12)3 

(1+r3)*1.105*1.12  = (1.12)3 

(1+r3)   = (1.12)3/1.105*1.12  

(1+r3)   = 1.1352 

r2   = 0.1352 or 13.52% 

Alternate 3: Boot Strap Method only for Zero coupon bonds 



SFM-Notes                                                                                    MT-EDUCARE 

 

Page | 70  
 

r3 = [(12*3) – (11.25*2)]/ (3-2)  

r3 = 13.5% 

ii) Volatility of a 5 year zero coupon bond: 

  YTM = 12%; Duration = 5 years (for zero coupon bond duration is its maturity) 

  Volatility = Duration/ (1+Y) = 5/1.12 = 4.46% 

When YTM Changes by 1%, the price of the bond inversely approximately will changes by 4.46%. Therefore, 

when interest increases by 0.5%, the bond price will decreases by 2.23% (0.5*4.46) 

Notes: 

 If in the problem coupon rates of bonds are not given, then the YTMs can be assumed to be zero rates. 

 In case of Zero rates, the forward rates can be calculated easily using boot strap method. For example 

for year 5 = [5*YTM of 5 year bond – 4*YTM of 4 year bond] / [5-4] 

 Boot strap method should not be applied to term structure of coupon paying bonds because the cash 

flows are uneven. 

Bond refunding decisions: 

Question No 20: Magnavision electronics has Rs.300 million, 16% bonds outstanding with a balance of 5 years. As 

interest rates have fallen, Magnavision can refund its bonds with an Rs.300 million issue of 5 years bonds carrying 

a coupon rate of 14%. The call premium will be 5%. The issue cost on the new bonds will be Rs.6 million. The 

unamortized portion of the issue costs on the old bonds is Rs.5 million and these can be written off no sooner the 

old bonds are called. Magnavision marginal tax rate is 35%. Analyze the bond refunding decision. 

Solution: 

Year Event       Cash Flow PVF/AF 9.1% Disc.CF 

0 Cash Outlay      (210)  1  (210) 

1 Tax shield on unamortized portion of old bond  17.5  0.9166  16.04 

1 Tax Savings on premium     52.5  0.9166  48.12 

1-5 Interest Saving after tax     39  3.8796  151.30 

1-5 Tax Savings on increased amortization   0.7  3.8796  2.72 

           NPV  8.18 

Working Notes: 

1) Initial Outlay 

a. Old Bond Redemption – Par Value 3000L+Premium 150L = 3150L Outflow 

b. New Bond Issue -  Issue proceeds 3000L – Issue cost 60L = 2940L Inflow 

c. Net out flow = 3150 – 2940 = 210L 

2) Amortization in 1st year 

Particulars       Computation  Amount 

Tax savings on unamortized portion of old bond  =50L*35% 17.5L 

Tax savings on writing off  premium on redemption =150L*35% 52.5L 

3) Interest Savings after tax = 3000L*(16%-14%)*65%=39L 

4) Tax Savings on incremental amortization = (60L – 50L)/5*35% =0.7L 

5) The current before tax yield expected by investors is 14% and since the cash flows after tax are 

considered use after tax discount rate of 9.1% (14%*65%) 
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Convertible Bonds: 

Question No 21: The data given below relates to a convertible bonds:  

Face Value    Rs.250/- 

Coupon Rate    12% 

No.of Shares per bond   20 

Market price of share   Rs.12/- 

Straight Value of bond   Rs.235/- 

Market Price of convertible bond Rs.265/- 

Calculate:  

i) Stock value of bond 

ii) The percentage of downside risk 

iii) The conversion premium 

iv) The conversion parity price of the stock. 

Solution: 

i) Stock Value of bond = No.of Shares * Market price per share = 20*12 = Rs.240/-. This also is called as 

conversion value. 

ii) % of Down Side risk = (Market value of convertible bond – Straight Value of bond)/Convertible bond 

value*100 = (265 – 235)/265*100 = 11.32% 

iii) Conversion premium = Convertible bond value – Conversion value = 265 – 240 = Rs.25/-. 

iv) Conversion parity price of the stock = Convertible bond Value /No.of shares per share = 265/20 = Rs.13.25/-.  

Notes: 

 An investor can invest in 3 types if securities: 

o Bonds – Advantage: Certain Cash Flows , Disadvantage: Cannot share in company’s prosperity 

o Shares – Advantage: Can share in company’s prosperity, Disadvantage: Uncertain Cash Flows ,  

o Convertible bonds – Can receive certain cash flows and can convert into shares if the company 

prospers. If combines the advantage of share and bond. 

 Out of the 3 securities, the convertible bonds will have the highest value. 

 There are 3 prices: 

o Straight bond Value – Rs.235/- 

o Equity Share Value – Rs.240/-(20*12) 

o Convertible bond Value – Rs.265/- 

 An investor can buy shares in 2 ways, namely Direct Share purchase or through convertible bonds. If he 

purchases the shares through convertible bonds, he pays Rs.25/- extra which is the premium pays for 

ensuring himself against uncertain cash flows. This is called as conversion premium. 

 Even if the shares attached to the convertible bond become worthless, still the bond retains the 

character of the straight bond and we will have straight bond value i.e. the downside risk in value is 

convertible bond value – Straight bond value 

Question no 22: Newchem Corporation has issued a fully convertible 10% debenture of Rs.10000/- face value, 

convertible into 20 equity shares. The current market price of the debenture is Rs.10800/-, whereas the current 

market price of the equity share is Rs.480/-. You are required to calculate (a) the conversion premium and (b) 

conversion value. 
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Solution: 

Conversion value means stock value of the bond. 

Conversion value = No.of shares per bond * Market price of share = 20*480 = 9600 

Conversion premium = Convertible bond value – Conversion value = 10800 – 9600 = 1200 

*Question no 23: The following data is related to 8.5% fully convertible (into equity shares) debentures issued by 

JAC ltd. At Rs.1000/-. 

Market price of the debenture   Rs.900/- 

Conversion Ratio    30 

Straight Value of debenture   Rs.700/- 

Market price of each share   Rs.25/- 

Expected dividend share   Rs.1/- 

You are required to calculate:  

a) Conversion value of debenture 

b) Market conversion price  

c) Conversion premium per share 

d) Ratio of conversion premium 

e) Premium over straight value of debenture 

f) Favourable income differential per share 

g) Premium payback period 

Solution: 

a) Conversion value (Stock value) = No.of Shares per bond * Market price of share = 30 * 25 = Rs.750/- 

b) Market conversion price: Market conversion price is another name for conversion parity price of the stock  

  Market conversion price = Convertible bond price / No.of shares per bond = 900/30 = Rs.30/- 

c) Conversion premium per share = Market conversion price – market value of share = 30 -25 = Rs.5/- 

d) Ratio of conversion premium = Conversion premium per share/ Market price per share = 5/25*100 = 20% 

e) Premium over straight value of bond = Convertible bond value – Straight bond value = 900 – 700 = Rs.200/. 

    This also referred to as down side risk. 

f) Favourable income differential per share 

  Coupon     = 1000*8.5% = 85 

  Coupon/Share    = 85/30 = 2.833/Share 

  Dividend per share   = Rs.1/- 

If the investor had purchased the equity share, he would have received a dividend of Rs.1/- but by purchasing 

convertible bond (having 30 shares underlying it) he is able to receive a coupon per share of Rs.2.833/-. Thus 

convertible bond gives a Favorable income difference of Rs.1.833/- (2.833 – 1) per share. 

g) Premium payback period = 5/1.833 = 2.73 years 

Question no 24: The 10% convertible loan stock of Agarkar ltd. is quoted at Rs.142/- per Rs.100/- nominal. The 

earliest date for conversion is in 4 years tie at the rate of 30 ordinary shares per Rs.100/- nominal loan stock. The 

share price is currently Rs.4.15/-. The annual interest on stock has just being paid. 

Required:  

What is the average annual growth rate in the share price that is required for stock holders to achieve an overall 

rate of return of 12% a year compound over next four years, including the proceeds of conversion? What is the 

implicit conversion premium on stock? 
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Solution: 

i) Target redemption value for an YTM of 12%: 

YTM = 12% 

Year  Cash Flow PVF@12% Disc. CF 

1-4  10  3.0373  30.37 

4  X  0.6355  0.6355X 

      30.37+0.6355X 

30.37 +0.6355X = 142 

0.6355X = 142 -30.37 

0.6355X = 111.63 

X  = 111.63/0.6355 

X  = 175.66 (Redemption value) 

Target MPS at the end of year 4: 

Redemption value = No.of shares * MPS in the 4th year  

175.66   = 30*MPS4 

MPS4   = 175.66/30 = 5.86 

Growth Share in price: 

Future value = present value * (1+r) n 

5.86  = 4.15*(1+r) 4 

(1+r) 4  = 5.86/4.15 

1+r   = 1.09 

r  = 0.09 or 9% 

The share price should grow at 9% per annum for the bond holder to earn a return of 12% per annum. 

ii) Implicit conversion premium = convertible bond value – conversion value = 142-30*4.15 = 142 – 124.5 = 17.5 

Question no 25: Vishnu ltd issues partly convertible debentures for Rs.600, carrying an interest rate of 10%. 

Rs.200 will get converted into two equity shares of Vishnu ltd, a year from now. The expected price per share of 

the company’s equity an year from now would be Rs.150. The non-convertible portion will be redeemed into two 

equal installments of Rs.200 each at the end of year 5 and 6 respectively. 

a) What is the pretax rate of return earned by the debenture holders? 

b) What is the post-tax cost of convertible debentures of the company? 

Assume that the tax rate of the company is 30% and the net price per share of the company would realize for the 

equity after a year would be Rs.120/. 

Solution: 

a) Yield from debenture holder’s point of view (Pre-Tax): 

Years Events Cash Flow PVF@15% Disc.CF PVF@16% Disc.CF 

1 Coupon =600*10%= 60 0.8696 52.18 0.8621 51.73 

1 2 Equity Shares =2*150= 300 0.8696 260.88 0.8621 258.63 

2-5 Coupon =400*10% = 40 2.4826 99.30 2.4123 96.49 

5 Partial Redemption 200 0.4972 99.44 0.4761 95.22 
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6 Coupon =200*10% = 20 0.4323 8.65 0.4104 8.21 

6 Final Redemption 200 0.4323 86.46 0.4104 82.08 

                                                                                                            606.91                             592.36 

 

15% - 606.91 

16% - 592.36 

1% - 14.55 

?    - 6.91 (606.91 – 600) = 0.47% 

IRR = 15%+0.47% = 15.47% 

b) Cost from company point of view (Post-tax): 

Year Events Post-Tax CF PVF@9% Disc.CF 

1 Coupon (AT) =600*10%*(1-30%) = 42 0.9174 38.53 

1 2 Equity Shares =2*120 = 240 0.9174 220.18 

2-5 Coupon (AT) =400*10%*(1-30%) = 28 2.9723 83.22 

5 Partial Redemption 200 0.6499 129.98 

6 Coupon (AT) =200*10%*(1-30%) = 14 0.5963 8.35 

6 Final Redemption 200 0.5963 119.26 

                                                                                                                                         599.52 

The post-tax cost of the company is 9% (approximately) 

Notes: 

 IRR of the bond cash flows is the YTM for the investor and cost of capital for the company. 

 In this subject, the word investment or capital should always be understood as market value of 

investment or capital because the investment made or capital enjoyed is not the book value but really 

the market value. On that value only return should be expected and cost should be paid. 

 If pre-tax cash flows are used to calculate the IRR, then the return or cost calculated is pre-tax return or 

cost and vice-versa. 

 It is not always necessary that YTM of the investor should be cost of capital to the company. In the 

above problem itself 2 equity shares are worth Rs.150/- each to the investor (Secondary market price) 

but it is just worth only Rs.120/- for the company (Primary market price). 

Malikel’s Theorem, Bond Convexity and other concepts: 

Bond Convexity: 

Facts: 

Coupon = 10%, YTM =10%, Bond Value = 1000, Term = 5 Years, Duration = 4.17 years, Volatility = Duration/1+Y 

= 4.17/1.10 = 3.791% 

Bond prices when there is a change in YTM: 

YTM Bond Value Actual Bond Value Duration formula 

10% 1000 1000 

8% 1080 1075.82 

6% 1168 1151.64 
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4% 1267 1227.46 

12% 928 924.18 

14% 863 848.36 

16% 804 772.54 

 

Convexity: 

1 2 3 4 5 6 

Term Cash Flow PVF@10% DCF Term(Term+1) (4X5) 

1 100 0.9091 90.91 2 181.82 

2 100 0.8264 82.64 6 495.84 

3 100 0.7513 75.13 12 901.56 

4 100 0.6830 68.30 20 1366 

5 1100 0.6209 683 30 20490 

   1000  23435 

Convex = 1/1000 *1/ (1.10)2 * 23435 = 19.36% 

Convex = ∑i=1
t t (t+1)*DCFt * 1/Bond price *1/ (1+YTM) 2  

% Change in bond price: 

Suppose YTM changes by 4% 

% Change = Volatility * Change on YTM + ½*Convex*Change in YTM2 

  = 3.791 * 0.04 + 1/2 * 19.36 * 0.042 = 16.71% 

Bond value when YTM decreases by 4% = 1000*16.71% = 1167 

Notes: 

 Bond Convexity Diagram: 

 Y 

Price       1080 

   1076 

             1000 

   

    X 

   8%        10% - YTM 

 In our example, for each YTM we calculated bond values in two ways: 

o The actual value using the discounting technique 

o The value using the volatility formula 

 For example, value of bond at 8% YTM is 

o Year Cash Flow PVF@8% DCF 

1-5 100  3.9927  399.27 

5 1000  0.6806  680.60 

      1079.87 
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o Alternatively, 

 % Increase in price = 2*3.791% = 7.58% 

Bond = 1000 * 107.582% = 1075.82 

 If original function is linear, then its first derivative will be constant.  

For example, Y=3X+4 is linear 

Hence dy /dx = 3 is the constant which means, always when X changes by 1 then Y changes by 3times. 

If the original function is Y=X2 (non-linear), then 

dy /dx = 2x which is not a constant. 

 The volatility really is not constant (D/1+Y) but by assuming it to be constant, we are treating the price 

yield relationship to be linear but in fact it is a curve. That is why the actual bond value for 8% YTM is 

lies on the curve and the value derived using volatility lies on the straight line. The difference between 

these two values is adjusted using the convexity concept. 

 Convex = ∑i=1
t t (t+1)*DCFt * 1/Bond price *1/(1+YTM)2 

 % Change in price = Volatility * Change in YTM +1/2*Convex*Change in YTM2 

 Convexity also will give near accurate value because the volatility is asymmetrical (Refer point 5 in 

Malikel’s theorem).  

Malikel’s theorem: 

Sr.No. Particulars 

1 Bond Value and YTM are inversely related 

2 Long term bonds have more interest rate and risk-volatility 

3 The Price sensitivity increases with maturity but increases at decreasing rate 

4 Low coupon bonds have high interest rate risk – Volatility 

5 Volatility of the bond is not symmetrical – decrease in interest rate increases in interest rate increases 
the bond value more than the decrease in bond value due to increase in interest rate i.e. CG>CL 

For example when YTM decrease by 2%, the bond value increases by Rs.80/- i.e. CG = 80. On the other hand 

when YTM increases to 12%, the decrease in bond value is just Rs.72/- i.e.CL = 72 Thus capital gain>Capital loss 

Question No 26: MP ltd. issued a new series of bonds on January 1, 2000. The bonds were sold at par (Rs.1000), 

having a coupon rate of 10% p.a. and mature on 31st December, 2015. Coupon payments are made semiannually 

on June 30th and December 31st. Assume that you purchased an outstanding MP ltd bond on 1st March, 2008 

when the going interest rate is 12%. 

Required: 

1) What was the YTM of MP ltd bond as on January 1, 2000? 

2) What amount you should pay to complete the transition? Of that amount how much would represent bond 

basic value and how much should be accrued interest? 

Solution: 

1) YTM of the bond as on January 01, 2000 is 10% i.e. same as coupon rate because the bond is selling at par 

value. 

2) Bond Value as on 01-07-2008: 

     Period Cash Flow PVF@6% DC 

     1-15  50  9.7122  485.61 

     15  1000  0.4173  417.30 

       902.91 
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   Bond value as on 01-03-2008: 

    Value as on 30-06-2008 = 902.91+50 =902.91 

    Value as on 01-03-2008 = 952.91/1.04 = 916.26 

The investor will pay Rs.916.28/- as bonds price, if he purchases the bond today. 

Rs.50/- interest dissection: 

o Jan-Feb (Accrued Interest) = 50*2/6 = 16.67 – 16.67/1.04 = 16.03 

o Mar-June (Future Cash Flow) = 50*4/6 = 33.33 – 33.33/1.04 = 32.05 

Bond Value = Rs.916.26/- 

o Basic Bond Value = 916.26 – 16.03 = 900.23 

o Cum interest portion = 16.03 

This basic bond value is also referred to as clean value of the bond and the bond price inclusive of cum interest 

portion is called dirty value of the bond. 

Derivation of Bond Volatility formula: 

Duration using table approach:  

Year Cash Flow PVF DCF  Proportion  Years 

1 CF1  (1+y) 1 CF1/ (1+y) 1 [CF1/ (1+y) 1]/P  1*[CF1/ (1+y) 1]/P  

2 CF2  (1+y) 2 CF2/ (1+y) 2 [CF2/ (1+y) 2]/P  2*[CF2/ (1+y) 2]/P 

n CFn  (1+y) n CFn/ (1+y) n [CFn/ (1+y) n]/P  n*[CFn/ (1+y) n]/P 

    P  

Duration = 1[CF1/ (1+y) 1]/P+2[CF2/ (1+y) 2]/P+n [CFn/ (1+y) n]/P = 1/P ([CF1/ (1+y) 1] +2[CF2/ (1+y) 2] + n [CFn/ (1+y) 

n]) 

Price of the bond using table approach:  

Year Cash Flow PVF DCF   

1 CF1  (1+y) 1 CF1/ (1+y) 1  

2 CF2  (1+y) 2 CF2/ (1+y) 2  

n CFn  (1+y) n CFn/ (1+y) n  

    P  

Bond price (P)  = [CF1/ (1+y) 1] +2[CF2/ (1+y) 2] + [CFn/ (1+y) n] 

dP/dy  = dP/dy ([CF1/ (1+y) 1] +2[CF2/ (1+y) 2] + n [CFn/ (1+y) n] 

  = [-1CF1/ (1+y) 2] -2[CF2/ (1+y) 3] –n [CFn/ (1+y) n+1] 

 dP/dy = -1/(1+y) 1 ([CF1/ (1+y) 1] + 2[CF2/ (1+y) 2] +n [CFn/ (1+y) n]) 

 dP = -1/(1+y) 1 ([CF1/ (1+y) 1] + 2[CF2/ (1+y) 2] +n [CFn/ (1+y) n]) * dy 

 dP/P = -1/(1+y) 1 ([CF1/ (1+y) 1] + 2[CF2/ (1+y) 2] +n [CFn/ (1+y) n]) * dy * 1/P 

 dP/P = -1/(1+y) 1 *Duration * dy 

% of Change  = - Duration/(1+Y) * dy 

In case of Zero Coupon Bond: 

Duration of Zero coupon bond = n 

Price of zero coupon bond (P) = MV/ (1+Y) n 
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 P = MV/ (1+Y) n 

 dP/dy = [-n MV/ (1+Y) n+1] 

 dP = -1/ (1+Y)*n* [MV/ (1+Y) n]* dy 

 dP = -1/ (1+Y) * Duration * P * dy 

 dP/P  = -1/ (1+Y) * Duration* dy 

% of Change  = - Duration/(1+Y) * dy 

Application of dividend growth model: 

Derivation of future price of equity – Dividend Growth Model (DGM): 

P0 = PV (D1 to D∞)  

P0 = D1/ (1+Ke)
 1 + D2/ (1+ Ke)

 2 + - - - - - - - - - -  

P0 = D1/ (1+ Ke)
 1 + [D1*(1+g)]/ (1+ Ke)

 2 + [D1*(1+g) 2]/ (1+ Ke)
 3- - - - - - - - - - 

The above forms a geometric progression and summation of infinite geometric progression series is calculated 

as “a/ (1-r) where ‘a’ is first terms and ‘r’ is nth term/(n-1)th term 

a = D1/ (1+ Ke)
 1 

r= [D1*(1+g)]/ (1+ Ke)
 2] / [D1/ (1+ Ke)

 1] = (1+g)/(1+ Ke) 

P0 = a/1-r 

P0 = [D1/ (1+ Ke)
 1]/[1-(1+g)/(1+ Ke)] 

P0 = D1/[1+ Ke -1-g] 

P0 = D1/( Ke -g) 

There are two types of perpetuities: 

o Level perpetuity – Same cash flows received forever – Ex: Preference dividend – DCF = CF/r 

o Growing perpetuity – Cash flow growing at constant growth rate “g” – Ex: Equity dividend – DCF1/(r-g) 

Question no 27: You are considering the following three investments. 

The first is a debenture (bond) that is selling in the market at Rs.1100/-. The bond has bond valuation Rs.1000/- 

par value, pays interest at 14% p.a. and is schedule to mature in 15 years. For bonds of this risk class, you believe 

that a 15% rate of return is required. 

The second investment that you are analyzing is preferred stock having a par value of Rs.100/-, that is currently 

selling for Rs.90/- and pays an annual dividend of Rs.13/-. Your required rate of return for this stock is 15%. 

The third investment is an equity stock (Rs.10/- par value) that recently paid a dividend of Rs.2/-. The firm’s 

earnings per share have increased from Rs.3/- to Rs.6/- in 10 years. The firm’s dividend per share also has the 

same growth rate for the indefinite future. The stock is selling for Rs.20/- and you think a reasonable required rate 

of return for the stock is 20%. (Growth rate to be rounded off to the nearest whole number). 

a) Calculate the value of each security based on your required rate of return. Clearly indicate any assumptions you 

make. 

b) Indicate whether these securities are over-priced or underpriced, depending on which state whether you will 

buy the security or not. 

If the anticipated growth rate for the equity stock changes to 12%, would your answers to (a) and (b) above be 

different? 

Solution: 

Part A: 
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First investment – Valuation of the investments:  

 
Value of the bond is the present value its future cash flows discounted at required yield of 15%. 
Year Cash Flow PVF@15% DCF 
1-15 140  5.8474  818.64 
15 1000  0.1229  122.90 
     941.54 
The investor can pay only maximum of Rs.941.54/- to earn a yield of 15% but the bond is trading at Rs.1100/-. 

Hence, it is over pried. So, do not buy it. 

Second investment – Valuation of the preference shares:  

 
Value of the preference share is the present value its future cash flows discounted at required yield of 15%. 
Year Cash Flow  
1-∞ 13   
Present Value = Cash Flow/r% = 13/15% = Rs.86.67/-    
The preference share worth Rs.86.67/- but it is trading in market at Rs.90/-, Hence, share is overpriced. So, do 

not buy it. 

 

Third investment – Valuation of the equity shares: 

In this problem, we assume the share to give us a perpetual dividend growing at a constant growth rate “g”. The 

present value of this perpetual bond is calculated using the following formula. 

P0 = D1 / (Ke – g); P0 = Share price today, D1 = Expected dividend, Ke = required return, g = growth in dividend 

Calculation of growth rate of EPS (g): 

Future Value = Present Value * (1+r) n 

          6 = 3 * (1+r) 10 

  (1+r) 10 = 6/3 

 (1+r) 10 = 2 

 (1+r) = 10th root of (2) 

 1+r = 1.07 

 r = 0.07 or 7% 

When earnings grows by 7%, the dividend also grows by 7%. 

Valuation of Share: 

D0 = 2 

D1 = 2(1+g) = 2(1+0.07) = 2(1.07) = 2.14 

Ke = 20%; g = 7%; D1 = 2.14 

P0 = D1/(r-g) = 2.14/ (0.20-0.07) =2.14/0.13 = 16.46  

The investor believes that the share is worth only Rs.16.46/- but it is trading at Rs.20/-. Hence, the share is 

overpriced and recommended not to buy it. If the shareholder pays Rs.16.64/- to buy this share and gets a first 

dividend of Rs.2.14/- which is expected to grow perpetually at 7%, then the yield he earns from this investment 

is 
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Ke = (D1/P) + g 

Ke = (2.14/16.46) + 0.07 = 0.13 + 0.07 = 0.20 or 20% 

If the purchases the share at the market price of Rs.20/-, surely his yield will not be 20%. Infect, will be less than 

that. The yield will be 

Ke = (D1/P) + g 

Ke = (2.14/20) + 0.07 = 0.107 + 0.07 = 0.177 or 17.7% 

He requires 20% but at the Rs.20/- price he expects to earn only 17.7%. Hence, the share does not satisfy his 

requirement. Therefore, do not buy it. 

Part B: Valuation of share when growth rate is changed to 12% 

D0 = 2 

D1 = 2(1+g) = 2(1+0.12) = 2(1.12) = 2.24 

Ke = 20%; g = 12%; D1 = 2.24 

P0 = D1/(r-g) = 2.24/ (0.20-0.12) =2.24/0.08 = 28 

In this case the share is underpriced and could be purchased. 
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V. DIVIDEND POLICY: 

Dividend policy Introduction: 

 Basically there are 2 types of decisions a company has to make: 

o Financing decisions – Where to get money – Affects shareholder’s wealth through cost of 
capital 

o Investment decisions – where to put money – Affects shareholder’s wealth through return on 
investment (IRR) 

 A company tries to obtain finance at cheaper cost and invest in high return in high return projects and 
generates positive NPV to ultimate increase the shareholder’s wealth. 

 When profits are generated, naturally it will be used to service finance providers. How much to be 
paid to debt or preference share is pre-determined but regarding equity shares there is no 
commitment to pay any specified amount. 

 Whether the profits available should be given to the shareholders or retained is what we called as 
dividend decisions. 

 Will this dividend affect the shareholder’s wealth? 

o Yes – Theories of relevance 

 Walter’s theory 

 Gordon’s theory 

o No – Theories of irrelevance 

 MM – Approach (Modigliani Millar approach) 

Walter’s Theory: 

 When company earns profit it has 2 options: 
o Declare dividend – The shareholders can invest on their own and earn return which is called ‘Ke’ 
o Retain and invest – When company retains, they have to invest on behalf of shareholders and 

the return they could earn is called “r” (return on investment or IRR) 
 Walter states that when r>ke, the company has good projects in pipeline which gives return more than 

what the shareholder wants. Hence, money should be retained and vice-versa. 
 To summarize, there are 3 situations: 

o r > Ke – 100% retention gives highest share price 
o r = Ke – Any payout is ok 
o r < Ke – 100% payout gives highest share price 

 Walter values the equity share using the following formula: 
o P0 = [D+r(E – D)/ke]/Ke 
o Since, dividend is there in share valuation formula it affects the share price. 

 Derivation of Walter’s formula: 
Future Cash flows from the equity share = D; and 
Return on retained earnings (perpetual)  = r (E-D) – return on the retained amount 
Value of retained earnings = r (E-D)/Ke 
Value of the share P0 = [D+r(E – D)/ke]/Ke 

Question no 1: The earnings per share of a company are Rs.8 and the rate of capitalization applicable to the 
company is 10%. The company has before it an option of adopting a payout ratio of 25% or 50% or 75%. Using 
Walter’s formula of dividend payout, compute the market value of the company’s share if the productivity of 
retained earnings of (i) 15% (ii) 10% and (iii) 5%. Explain fully what inferences can be drawn from the above 
exercise? 
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Solution: 

Part A: When IRR 15% 

Payout Ratio Dividend Computation of Price Share Price 

25% =8*25% = 2 [2+(0.15/0.10)(8-2)]/0.10 110 

50% =8*50% = 4 [4+(0.15/0.10)(8-4)]/0.10 100 

75% =8*75% = 6 [6+(0.15/0.10)(8-6)]/0.10 90 

It could be observed that when r>ke the share price decrease when the dividend payout decreases. The best 
strategy that gives maximum price is 0% payout and 100% retention. 

Part B: When IRR 10% 

Payout Ratio Dividend Computation of Price Share Price 

25% =8*25% = 2 [2+(0.10/0.10)(8-2)]/0.10 80 

50% =8*50% = 4 [4+(0.10/0.10)(8-4)]/0.10 80 

75% =8*75% = 6 [6+(0.10/0.10)(8-6)]/0.10 80 

From the above it is observed that when r=ke, any payout will give us the same share price. 

Part C: When IRR 5% 

Payout Ratio Dividend Computation of Price Share Price 

25% =8*25% = 2 [2+(0.5/0.10)(8-2)]/0.10 50 

50% =8*50% = 4 [4+(0.5/0.10)(8-4)]/0.10 60 

75% =8*75% = 6 [6+(0.5/0.10)(8-6)]/0.10 70 

When r<ke it could be observed that when payout increases price increases i.e. if he could not satisfy the 
shareholders return their back. The optimum payout is 100%. 

Question no 2: From the following supplied to you, determine the theoretical market value of equity shares of a 
company as per Walter’s model:  
Earnings of the company Rs.500000 
Dividends paid   Rs.300000 
Number of shares outstanding 100000 
Price earnings ratio  8 
Rate of return on investment 15% 
Are you satisfied with the current dividend policy of the company? If not, what should be the optimal payout ratio 
in this case? 

Solution: 

Walter’s Model: 

P0 = [D+r (E – D)/ke]/Ke 
E   = 500000/100000 = 5 
D   = 300000/100000 = 3 
D   = 1/PE ration = 1/8 = 12.5%  [PE Ration = Market Value of Share/Earnings per share]  
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R   = Given 15% 
P0 = [3+0.15 (5 – 3)/0.125]/0.125 = 43.20 

Company is not following optimal dividend policy. When r>Ke optimal payout should be 0%. At this payout share 
price will be as follows:  
P0 = [0+0.15 (5 – 0)/0.125]/0.125 = 48 

Question no 3: The following figures are collected from the annual report of XYZ ltd:  
Particulars  In lacs 
Net profit Rs.  30 
12% preference shares 100 
No.of equity shares 3 
Expected return on investment is 20%.What should be the approximate dividend payout ratio so as to keep the 
share price at Rs.42 by using Walter’s model? 

Solution: 

Calculation of EPS:  
Net profit    = 30 Lakhs 
Less: Preference dividend  = 12 Lakhs  
Earnings for equity shareholders  = 18 Lakhs 
No.of equity shares   = 3 Lakhs 
EPS     = Rs.6/- 

D = X 
R   = 0.20 
Ke = 0.16 (Not given in the question hence assumed)  
P = 42 

Walter’s Model: 

P0 = [D+r (E – D)/ke]/Ke 
42 = [X+0.20(6-X)/0.16]/0.16 
Solving it the dividend is Rs.3.12 and payout ratio is 52% (3.12/6) 

Alternatively,  
EPS   = 6 
MPS   = 42 
PE Ration (MPS/EPS) = 42/6 = 7 times 
Ke (1/PE ratio)  = 1/7 = 14.29% 

Walter’s Model: 

P0 = [D+r (E – D)/ke]/Ke 
42 = [X+0.20(6-X)/0.1429]/0.1429 
Solving it the dividend is Rs.6 and payout ratio is 100% (6/6) 
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Gordon’s Approach: 

 Like Walter, Gordon also believes that dividend affects shareholder’s wealth. 
 But Gordon does not subscribe to the extreme view that best payout should be either 0% or 100%. 
 When the company earns profits it has two options: 

o Retain 
 Advantage – retention leads to new investment which propels to growth in profit 
 Disadvantage – a promised growth is riskier than a current dividend - Gordon says this 

through an analogy “ A Bird in hand is better than too in the bush” 
o Distribute Dividend 

 Advantage – Less risk 
 Disadvantage – Stagnant growth Less risk 

 Gordon values the share using the following formula: 
o P0 = [E(1-b)]/Ke – br, where  

E=Earnings per share 
b= retention ratio 
1-b = Payout ratio 
E (1-b) = Dividend 
Ke = Discount rate 
br = growth rate 

 Why g=b*r? 
For earnings to grow new investments are required for which retention should be more. Growth not 
only depends on but it also depends the return the retention gives. Hence ‘g’ = ‘retention (b)’ * 
retention on investment (r)’ 

 Ke changes with retention. More we retain, higher the risk the shareholder’s perceive and hence greater 
the Ke and vice-versa. 

 To conclude share price depends on 3 factors: 
o Dividend – Represents Current Income 
o Discount rate – Represents Risk 
o Growth rate – Represent Retention 

Question no 4: The following information is available in respect of the rate of return on investments ®, the 
capitalization rate (k) and earnings per share (E) of Hypothetical lt. r = (i) 12% (ii) 10% (iii) 8%; E = Rs.20 
Determine the value of its shares, assuming the following: 
 

Situation 1 2 3 4 5 6 7 

Retention Ration (b) 10 20 30 40 50 60 70 

D/P Ratio (1-b) 90 80 70 60 50 40 30 

Capitalization rate (k) 7 7.5 8 8.5 9 10 11 

 
Solution: 

Part A: IRR is 12% 

Situation No. b 1-b D=E (1-b) Share price 

1 0.1 0.9 =20*0.9 = 18 18/[0.07 – (0.1*0.12)] = 310.34 

2 0.2 0.8 =20*0.8 = 16 16/[0.075 – (0.2*0.12)] = 313.72 

3 0.3 0.7 =20*0.7 = 14 14/[0.08 – (0.3*0.12)] = 318.18 

4 0.4 0.6 =20*0.6 = 12 12/[0.085 – (0.4*0.12)] = 324.32 

5 0.5 0.5 =20*0.5 = 10 10/[0.9 – (0.5*0.12)] = 333.33 
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6 0.6 0.4 =20*0.4 = 8 8/[0.10 – (0.6*0.12)] = 285.71 

7 0.7 0.3 =20*0.3 = 6 6/[0.07 – (0.7*0.12)] = 230.76 

The optimum payout is 50% because at this payout the share price is maximum. 

Part B: IRR is 10% 

Situation No. b 1-b D=E (1-b) Share price 

1 0.1 0.9 =20*0.9 = 18 18/[0.07 – (0.1*0.10)] = 300 

2 0.2 0.8 =20*0.8 = 16 16/[0.075 – (0.2*0.10)] = 290.91 

3 0.3 0.7 =20*0.7 = 14 14/[0.08 – (0.3*0.10)] = 280 

4 0.4 0.6 =20*0.6 = 12 12/[0.085 – (0.4*0.10)] = 266.67 

5 0.5 0.5 =20*0.5 = 10 10/[0.9 – (0.5*0.10)] = 250 

6 0.6 0.4 =20*0.4 = 8 8/[0.10 – (0.6*0.10)] = 200 

7 0.7 0.3 =20*0.3 = 6 6/[0.07 – (0.7*0.10)] = 150 

 
The optimum payout is 90% because at this payout the share price is maximum. 

Part C: IRR is 8% 

Situation No. B 1-b D=E (1-b) Share price 

1 0.1 0.9 =20*0.9 = 18 18/[0.07 – (0.1*0.08)] = 290.32 

2 0.2 0.8 =20*0.8 = 16 16/[0.075 – (0.2*0.08)] = 271.19 

3 0.3 0.7 =20*0.7 = 14 14/[0.08 – (0.3*0.08)] = 250 

4 0.4 0.6 =20*0.6 = 12 12/[0.085 – (0.4*0.08)] = 226.42 

5 0.5 0.5 =20*0.5 = 10 10/[0.9 – (0.5*0.08)] = 200 

6 0.6 0.4 =20*0.4 = 8 8/[0.10 – (0.6*0.08)] = 153.85 

7 0.7 0.3 =20*0.3 = 6 6/[0.07 – (0.7*0.08)] = 111.11 

 
The optimum payout is 90% because at this payout the share price is maximum. 

Question no 5: A company has a book value per share of Rs.137.80/-. Its return on equity is 15%. It follows a policy 
of retaining 60% of its earnings. If opportunity cost of capital is 18%, what is the price of the share today? Solve 
using both Walter’s and Gordon’s model. 

Solution: 

Book Value per share  = Equity (Net worth) / No.of Shares 
Return on equity  = Return (Profit after tax) / Equity 
Return on equity  = [Return /No.of Shares] / [Equity/No.of Shares]  
Return on equity  = EPS / Book Value per share 
Earning Per Share = Return on equity x Book Value per share 

Book Value per share = 137.80 
Return on equity = 15% 
Earning (EPS)  = 137.80*15% = 20.67 
Retention ration = 60% 
Payout ratio  = 40% 
Dividend per share = 20.67*40% = 8.268 
Investor required IRR = 18% 
Company IRR  = 15% 



SFM-Notes                                                                                    MT-EDUCARE 

 

Page | 86  
 

Walter’s model: 

P0 = [D+r (E – D)/ke]/Ke 
P0 = [8.268+ (0.15/0.18) (20.67-8.268)]/0.18 
P0 = Rs.103.35/- 

Gordon’s model: 

P0 = [E (1-b)]/Ke – b 
P0 = [20.67(1-0.60)]/ (0.18 – (0.6*0.15)]  
P0 = Rs.91.87/- 

Modigliani-Miller Approach: 

Example: Balance sheet of the company:  
Liabilities Amount  Asset  Amount 
Equity  $10000  Cash  $1000 
Debt  0  Fixed assets $9000 

No. of Shares  1000 
Investment opportunity $1000 

Solution: 

The company has two options with respect to the return earned worth $1000 

o Option 1 = Invest Cash – $1000 
o Option 2 = Declare dividend – $1000, Raise equity – $1000 

 Benefit – Dividend received 
 Cost – Reduction in share value 

In option 1 nothing changes except that the 1000 cash becomes fixed assets. 

Share price before dividend = Equity/No.of Shares = $10000/1000 = $10 
Share price after dividend = Equity/No.of Shares = $9000/1000 = $9 
No.of Shares to be issued in case of dividend declaration for investment = $1000/9 = 111 Shares 

Wealth of the Company:  
Option 1 – When dividend not declared = 1000 Shares x 10 = $1000 
Option 2 – When dividend declared = 1111 Shares x 9 =$1000 

Wealth of the Company:  
Option 1 – When dividend not declared = 1000 Shares x 10 = $10000 (Share Value)  
Option 2 – When dividend declared = 1000 Shares x 9 =$9000 (Share Value) + $1000 (Dividend) 

Notes: 

 MM approach states that the dividend policy of a company will not affect the wealth of the company as 
well as the shareholder’s wealth. 

 Company’s investment policies are pre-determined and it is not influenced by retention or non-
retention. 

 If the companies distributes dividend, then it raises the required funds through new issues. 
 This will not affect the company’s wealth because 1000 goes out as dividend and comes back as new 

capital leaving the $10000 worth unchanged. 
 The only difference is that the same wealth will be shared by more number of Shares. 
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 In this case the shareholder experiences joy and sorrow. Happy because he received dividend, unhappy 
because his share price drops. The dividend offsets by the capital loss leaving shareholder’s wealth 
unchanged. 

 MM also proves the dividend irrelevance using his share valuation formula:  
If a person he holds a share for one year, he is expected to get a dividend D1 and a price P1. And the 
present value of these cash flows is the price of the share today.  
P0 = (D1+P1)/ (1+Ke)  
Multiplying ‘n’ on both sides, we get 
nP0 = (nD1+nP1)/ (1+Ke) 

 To finance, company can use retain earnings and balance raise through new issue at a price of “P1” for 
“m” Shares. Therefore, 
mP1 = I – (E – nD1) i.e. New issue amount = Investment required – (Retained earnings) 

 nP0 = (nD1+nP1)/(1+Ke) 
nP0 = (nD1+nP1 – mP1 + mP1)/(1+Ke) 
nP0 = (nP1+ mP1)+ (nD1 – mP1)/(1+Ke) 
nP0 = [P1(n+ m)+ nD1 – mP1]/(1+Ke) 
nP0 = [P1(n+ m)+ nD1 – I+E - nD1]/(1+Ke) 
nP0 = [P1(n+ m) – I+E]/(1+Ke) 
In the above formula, dividend is absent. Hence, it is irrelevant regarding company’s and shareholder’s 
wealth. 

Notes – Additional Concepts: 

1. Understanding of the balance sheet: 
o Equity of $1000 is not book value (It is not share capital + Reserves and Surplus). 
o The value of equity is derived from the value of assets of the company. 
o In the above balance sheet there are two assets: 

 Cash – Value of $1000 cash is today is $1000 
 Fixed Assets – Value of the fixed assets is nothing but the present value of its future 

benefits discounted at required return (Ke). Hence, $9000 is not book value of the fixed 
assets but is the fair value of fixed assets. 

o When we invest $1000 cash in new project, the accounting entry is 
Fixed Assets  Dr $1000 
  To Cash   $1000 
we understand that $1000 cash has become $100 fixed asset. 

o Really the value of fixed assets is not how much invest but it is how much benefit we get out of 
it. There can be 3 scenarios: 

 r>Ke – The asset will a positive NPV 
 r=Ke – The NPV is zero 
 r<Ke – The asset will a negative NPV 

o For example, Ke = 10%,  
Year Cash Flow 
0 $1000 
1-∞ $120 , The IRR of the investment is 12% (r=12%). We require 10% but the project is 
expected to give 12%. Hence, there is a positive NPV. The value of the asset is DCF = CF/Ke = 
$120/10% = $1200. Hence we convert a $1000 into a $1200 fixed assets increasing company’s 
wealth and shareholder’s wealth. 
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o Later, if we find that the asset return is less, the share price drops. This share price represents 
information about the company’s future and always react to new information whether good or 
bad. 

2. If the new project is financed through debt, will the wealth change? 
As per MM it is no which he has proved in capital structure theories using primary and secondary 
arbitrage. 

3. The example and the below question are same expect that the investment and the dividend are going 
to happen. In this example today. Simply replace (1+K5)

1 with (1+Ke)0 

Question no 6: ABC ltd has a capital of Rs.10 lakhs in equity shares of Rs.100/- each. The shares currently quoted 
at par. The company proposed declaration of Rs.10/- per share at the end of the current financial year. The 
capitalization rate for the risk class to which the company belongs is 12%. 
What will be the market price of the share at the end of the year, if 
 (i) A dividend is not declared 
 (ii) A dividend is declared 
 (iii) Assuming that the company pays the dividend and has net profits of Rs.500000/- and makes new investments 
of Rs.10 Lakhs during the period, how many new shares must be issued? Use the M.M.Model. 

Solution: 

i) Yearend share price When the dividend is not declared: 
     P0    = (P1+D1)/ (1+Ke) 
     100 = (P1+0)/ (1+0.12) 
     100 = P1/ 1.12 
     P1    = 100*1.12 
     P1    = 112 

ii) Yearend Share price When the dividend is declared: 
     P0  = (P1+D1)/ (1+Ke) 
     100  = (P1+10)/ (1+0.12) 
     100  = (P1+10)/ 1.12 
     P1+10 = 100*1.12 
     P1+10 = 112 
     P1  = 112-10 
     P1  = 102 
     D1  = 10 

iii) Calculation of no.of shares to be issued: 
     When Dividend is not declared: 
     Requirement of finance = 1000000 
  i) Net profit = 500000  
 ii) Amount to be raised by share issue = 500000 
    No .of Shares to be issued = (Investment – Retained earnings – dividend) /Price at the end of year 
               = (1000000-500000-0)/112 
            = 4464 Shares 
     When Dividend is declared: 
     Requirement of finance = 1000000 
  i) Net profit = 500000  
  1) Dividend = 10000*10 = 100000 
   2) Available for investment = 400000 
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 ii) Amount to be raised by share issue = 600000 
    No .of Shares to be issued = (Investment – Retained earnings – dividend) /Price at the end of year 
           = (1000000-500000-100000)/102 
            = 5882 Shares 
   Alternatively, 
   When Dividend is not declared 
  mP1  = I – (E – D) 
      112m  = 1000000 – (500000 – 0) 
     m  = 500000/112 = 4464 Shares 
     When Dividend is declared 
      mP1  = I – (E – D) 
      112m  = 1000000 – (500000 – 100000) 
      m  = 100000/112 = 5882 Shares 

Irrelevance of dividend for shareholder’s wealth and company’s wealth can be proved as follows:  
Wealth of the shareholder:  
When Dividend is not declared 
  Price at year end =112 
  Dividend received = 0 
  Total value of portfolio = 112 
When Dividend is not declared 
 Price at year end =102 
  Dividend received = 10 
  Total value of portfolio = 112 
Thus the wealth of the shareholder remains unchanged with or without dividend. 

Wealth of the company:  
When Dividend is not declared 
  nP0 = [P1 (m + n)-I+E]/ (1+Ke)  
  nP0 = [112 (10000 + 4464)-1000000+500000]/ (1+0.12)  
  nP0 = [112*14464) - 500000]/ (1.12)  
  nP0 = 1000000 
When Dividend is not declared 
  nP0 = [P1 (m + n)-I+E]/ (1+Ke)  
  nP0 = [102 (10000 + 5882)-1000000+500000]/ (1+0.12)  
  nP0 = [112*15882) - 500000]/ (1.12)  
  nP0 = 1000000 

Question no 7: X ltd has 800000 Shares at the beginning of the year. Current market price is Rs.120/-. The 
expected dividend for the current year is Rs.6.4/- and the rate of capitalization is 9.6%. 
What will be the market price of the share at the end of the year, if 
 (i) Based on MM approach calculate the market price if dividend is declared and if not declared 
 (ii) How many shares are to be issued if the investment budget is Rs.3.2 crores and net income by the end of year 
is Rs.1.6 Crores. 

Solution: 

Step 1: Calculation of share price:  
When the dividend is not declared: 
     P0    = (P1+D1)/ (1+Ke) 
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     120 = (P1+0)/ (1+0.096) 
     120 = P1/ 1.096 
     P1    = 120*1.096 
     P1    = 131.52 
When the dividend is declared: 
     P0    = (P1+D1)/ (1+Ke) 
     120 = (P1+6.4)/ (1+0.096) 
     120 = (P1+6.4)/ 1.096 
     P1+6.4 = 120*1.096 
     P1+6.4 = 131.52 
     P1  = 131.52-6.4 
     P1  = 125.12 
     D1  = 6.4 

Step 2: Calculation of no.of shares to be issued:  
When Dividend is not declared: 
  mP1  = I – (E – nD1) 
      131.52m = 32000000 – [16000000 – (800000*0] 
     m  = 16000000/112 = 121655 Shares 
When Dividend is declared: 
 mP1  = I – (E – nD1) 
      125.12m = 32000000 – [16000000 – (800000*6.4] 
     m  = 21120000/125.12 = 168798 Shares 

Irrelevance of dividend for shareholder’s wealth and company’s wealth can be proved as follows:  
Wealth of the shareholder:  
When Dividend is not declared 
  Price at year end =131.52 
  Dividend received = 0 
  Total value of portfolio = 131.52 
When Dividend is not declared 
 Price at year end =125.12 
  Dividend received = 6.4 
  Total value of portfolio = 131.52 
Thus the wealth of the shareholder remains unchanged with or without dividend. 

Wealth of the company:  
When Dividend is not declared 
  nP0 = [P1 (m + n)-I+E]/ (1+Ke)  
  nP0 = [135.52 (800000 + 121655)-32000000+16000000]/ (1+0.096)  
  nP0 = [135.52*921655) - 16000000]/ (1.096)  
  nP0 = 96000000  
When Dividend is not declared 
 nP0 = [P1 (m + n)-I+E]/ (1+Ke)  
  nP0 = [125.12 (800000 + 168798)-32000000+16000000]/ (1+0.096)  
  nP0 = [125.12*968798) - 16000000]/ (1.096)  
  nP0 = 96000000 

Rights issue: 
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Question no 8: Jaspal ltd. Had issued 30 lacs ordinary shares of Rs.1/- each that are at present selling for Rs.4/- per 
share. The company plans to issue rights to purchase one new equity share at a price of Rs.3.32/- per share for 
every three shares held. A shareholder who owns 900 shares thinks that he will suffer a loss in his personal wealth 
because new shares are being offered at a price lower than market value. On the assumption that the actual 
market value of the shares will be equal to ex-rights price. What could be the effect on the shareholder’s price 
wealth if A) He sells all the rights; B) he exercises half of the rights and sells other half; C) He does nothing at all. 

Solution: 

Step 1: Theoretical ex rights price 

X = [(M*N) +(R*S)]/ (N+R), where 
X = Theoretical ex rights price 
M = MPS before rights 
N = No.of shares qualifying for one right or no.of shares before rights 
R = Right shares 
S = Subscription price of rights 

X = [(M*N) +(R*S)]/ (N+R)  
X = [(4*3) + (1*3.32)]/ (3+1)  
X = 15.2/4 = 3.8 

Step 2: Rights Value 

Alternative 1  = N*(M-X) 
  = 3*(4-3.8) = 0.60 
Alternative 2  = X - S 
  = 3.8 – 3.20 = 0.60 

Notes: 

 Understanding ex rights price:  
Existing wealth       = 3 Shares* Rs.4/- = Rs.12/- 
Add: Additional wealth brought in by new shareholders = 1 Shares* Rs.3.32/- = Rs.3.32/- 
Total wealth      = 15.2 
This wealth is now being shared by 4 shares. Hence, the value per share is 15.2/4 i.e. Rs.3.8/- 

 Understanding the value of the right: 
Due to rights issue the new shareholder gains and the existing shareholder losses which can be 
understood as follows: 

o New Shareholder – Purchases a share worth Rs.3.80/- by paying Rs.3.20/- gaining 0.60/- 
o Existing Shareholder – A share worth Rs.4/- becomes Rs.3.80/- after rights issue. Thus he losses 

Rs.0.20/- per share for 3 share which is equal to Rs.0.60/-. 
The existing shareholder, if he renounces the right in favor of another person he should charges 
Rs.0.60/- for the right given. 

 Why the right gets value? 
Because a Rs.4/- share is offered at Rs.3.80/- 

Step 3: Impact of rights on the wealth of a shareholder holding 900 shares 
 

Existing wealth = 900 Shares*4= Rs.3600/- 
Part A: Shareholder sells all the rights 
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After rights issue:  
Existing portfolio = 900 Shares*3.8 = Rs.3420/- 
Sale of rights    = 900*1/3*0.60    = Rs.180/- 
Total              Rs.3600/- 

Part B: Exercise 50% and sell 50% 
After rights issue:  
Existing portfolio  = 900 Shares*3.8   = Rs.3420/- 
Sale of rights  = 900*1/3*0.60*50%    = Rs.90/- 
Exercise of options  = 900*1/3*(3.80 - 3.20)*50% = Rs.90/- 
Total                               Rs.3600/- 

Part C: Does nothing 
After rights issue:  
Existing portfolio = 90 0 Shares*3.8 = Rs.3420/- 

Conclusion: Shareholder should react to the rights offered by either selling the right or subscribing for the new 
shares. If he does nothing, the wealth stands eroded. 

Question no 9: Monopolo ltd. has paid up ordinary share capital of Rs.20000000 represented by 400000 shares of 
Rs.50 each. Earnings after tax in the most recent year were Rs.7500000 of which Rs.2500000 was distributed as 
dividend. The current price/earnings ratio of these shares, as normally reported in the financial press, is 8. The 
company is planning a major investment that will costRs.20250000 and is expected to produce additional after tax 
earnings over the foreseeable future at the rate of 15% on the amount invested, It was proposed by CF of 
company to raise the necessary finance by a rights issue to the existing shareholders at a price 25% below the 
current market price of the company’s shares. 
a) You have been appointed as financial consultant of the company and required to calculate: 
  i) The current market price of the shares already in issue; 
  ii) The price at which the rights issue will be made; 
  iii) The number of new shares that will be issued; 
  iv) The price at which the shares of the entity should theoretically be quoted on completion of the 
         rights issue (i.e. the ex-rights price), assuming no incidental costs and that the market accepts the 
        entity’s forecast of incremental earnings. 
b) It has been said that, provided the required amount of money is raised and that the market is made aware of 
the earning power of the new investment , the financial position of existing shareholders should be the same 
whether or not they decide to subscribe for the rights they are offered. You are required to illustrate that there 
will be no change in the existing shareholder’s wealth. 

Solution: 

Part 1: Calculation of current MPS of shares already in issue 
EPS = 7500000/400000 = Rs18.75 
MPS = EPS*PE Ratio = 18.75 * 8 = Rs.150 

Alternatively,  
PE Ratio =8 
Ke = 1/PE Ratio = 1/8 = 12.5% 
Year Cash Flow 
1-∞ 75L 
DCF = 75L/12.5% = 6Cr 
MPS = 6Cr/400000 = 150 
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Notes: Understanding the current share value: 

 PE Ratio =8 
Ke = 1/PE Ratio = 1/8 = 12.5% i.e. for the company of this risk class the shareholders wants 12.5% return. 

 Value of equity is the present value of the future benefits available to shareholders 
Year Cash Flow 
1-∞ 75L 
DCF = EPS/Ke = 75L/12.5% = 6 Crores 

 Value per share = 60000000/400000 = Rs.150/- 

Part 2: Calculation of Rights issue price 
Rights issue price = 150*75% = 112.5 

Part 3: Calculation of no. of shares to be issued 
No.of Shares = Investment/Right Share price = 20250000/112.5 = 180000 Shares 

Part 4: Calculation of ex-rights price 
X = [(M*N) +r/Ke(R*S)]/ (N+R)  
X = [(400000*150) + 0.15/0.125 (180000*112.5)]/ (400000+180000)  
X = (60000000+243000000)/580000 = 145.34 

Notes: 

 Existing wealth (400000 Shares*Rs.150)  = 60000000 
Add: Additional wealth due to new project = 24300000 
         made through rights issue 
Total Wealth     = 84300000 

 This total wealth of 84300000 is now to be shared by 580000 shares. Hence the ex-rights price is 
Rs.145.34/- 

 Through rights issue we raised only 20250000, then additional wealth became 24300000? 
Ans: The money raised is invested in project giving an IRR of 15%. In other words the project is expected 
to give 15%*20250000 = 3037500 earnings perpetually. The present value of this perpetuity is the value 
of the new investment which equal to 24300000 (3037500/12.5%) 

 In other words, the investment is 20250000 and NPV is 4050000. The positive NPV is because r>Ke 

Part 5: Rights value 

Value of right = Ex-rights price (X) – Right Subscription price (S) 
  = 145.34 – 112.50 
  = 32.84 

Part 6: Effect on shareholders wealth 

The Rights ratio = 400000/180000 = 20:9, this means for a shareholder holding he will obtain 9 rights. 

Assume that a shareholder holds 20 shares 
Existing wealth = 20 Shares*150= Rs.3000/- 
Situation 1: Shareholder exercises all the rights 
After rights issue:  
Existing portfolio     = 20 Shares*145.34       = Rs.2906.80/- 
NPV on new shares = 9 Shares*(145.34 – 112.50)   = Rs.295.56/- 
Total              Rs.3202.36/- 
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Situation 2: Shareholder Sales all the rights 
After rights issue:  
Existing portfolio = 20 Shares*145.34  = Rs.2906.80/- 
Sale of rights        = 9 Shares*32.84   = Rs.295.56/- 
Total            Rs.3202.36/- 

Notes: 

 The wealth of the shareholder increased from 3000 to 3202.36. Why? 
NPV per old share = 4050000/400000 = 10.125 per share 
Therefore, for 20 shares it is = 20 *10.125 = 202.50 
Thus, the increase in wealth due to NPV of the project. 

 When we fix the rights price as 32.84, the entire NPV 4050000 as cornered by old shares as seen above. 
That means, the rights price of 32.84 can be divided into: 

o Compensation for dilution in wealth – 10.34 [(150 – 145.34)*20/9] 
o Share in NPV – 22.5 (4050000/180000) 

 If the rights price is 10.34 then the entire NPV is taken by new shareholders. If it is 32.84 it is taken by 
old shareholders. Therefore, fare price should be fixed between 10.34 and 32.84. 

 The company in the above case is keeping 5000000 (7500000 – 2500000) retained earnings. If it used as 
a part financing for this project the share price further improves. 
Rights issue amount to be = 20250000 – 5000000 = 15250000 
No.of right shares     = 15250000/112.50 =135556 Shares 
Share Value      = 84300000/535556 = 157.40 
The price increases because the same wealth is shared by few no.of shareholders. 

 In this case r>Ke. As per Walter we should not declare any dividend and invest the entire earnings in 
new projects. In such case the share price will further increase. 
No.of shares       = 20250000 -7500000/112.50 = 113333 Shares 
Share Value      = 84300000/513333 = 164.20 

Residual dividend policy: 

Question no 10: Axel telecommunications has a target capital structure which consists of 70% debt and 30% 
equity. If The Company anticipates that its capital budget for the upcoming year will be Rs.3000000. If Axel reports 
net income of Rs.2000000 and it follows a residual dividend payout policy, what will be its dividend payout ratio? 

Solution: 

Capital required = 3000000 
 
  70% Debt 30% Equity 
 
  21 lacs  9 lacs 

Net operating income available   = 2000000 
Required for capital budget purpose  = 900000 
Available for Dividend purpose  = 1100000 

Payout ratio = 1100000/2000000*100 = 55% 

Notes: 
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 Companies should always try to maintain a constant capital structure. So, that it has a consistent 
leverage policy and a certain financial risk. 

 Companies which keeps on changing regular its capital structure loses the trust of its investors and 
thereby the share price gets adversely effected. 

 When the new investment proposal is available, the equity portion of financing should be done using 
retained earnings rather than distributing dividend and raising fresh issue because Kr(Cost of retained 
earnings) < K e (Cost of equity) due to absence of flotation cost. 

Question no 11: A ltd has made profit of Rs.100000. Its Gering ratio is 0.4:1. Its cost of capital is: Debt 10%, 
retained earnings 20% and equity 23%. Four projects are under consideration:  
Projects  Investments Return 
A  112000  19% 
B  56000  18% 
C  100000  16% 
D  200000  14% 
What amount would be paid as dividend? What would be the CDT (Dividend distribution tax)? 

Solution: 

Calculation of weighted average cost of capital: 

Source Amount Proportion Cost Weighted Cost 

Retained earnings 100000 0.7413 20 14.29 

Debt 40000 0.2857 10 2.86 

Total 140000   17.15 

Project A and B has IRR more than Weighted Average Cost of Capital hence qualifies for selection. But for doing 
B additional amount also needs to be raised through equity issue. 

Analyzing the finance pattern of A & B: 

 Fund required = 168000 
o Project A – 112000 

 Debt (0.4) – 32000 
 Equity (1) – 80000 

o Project B – 56000 
 Debt (0.4) – 16000 
 Equity (1) – 40000 

 Retained earnings – 20000 (100000 – 80000) 

 Equity Issue – 20000 

Calculation of weighted average cost of capital for project B: 

Source Amount Proportion Cost Weighted Cost 

Equity 20000 0.3572 23 8.22 

Retained 20000 0.3571 20 7.14 

Debt 16000 0.2871 10 2.86 

Total 56000   18.22 

Project cannot be accepted as its IRR is less than weighted average cost of capital. 

 

Distribution to shareholders – Residual dividend policy: 
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Profit     100000 
Less: Investment in Project A  80000 
Available for dividend distribution 20000 
Dividend Distribution tax (WN-1) 3383 
Dividend payable   16617 

Working note 1: 

Dividend Distribution tax % = 17.65% *12%*3% = 20.36 
Dividend Distribution tax = 20000*20.36/120.36 

Question no 12: CMC plc has an all-common-equity capital structure. It has 200000 shares of £2 par value equity 
shares outstanding. When CMC’s founder, who was also its research director and most successful investor, retired 
unexpectedly to the south pacific in late 2005, CMC was left suddenly and permanently with materially lower 
growth expectations and relatively few attractive new investment opportunities. Unfortunately, there was no way 
to replace the founder’s contribution to the firm. 
Previously, CMC found it necessary to plough back most of its earnings to finance growth, which averaged 12% 
per year. Future growth at a 6% rate is considered realistic; but that level would call for an increase in the 
dividend payout. Further, it now appears that new investment projects with at least the 14% rate of return 
required by CMC’s shareholders (Ke = 14%) Would amount to only £800000 for 2006 in comparison to a projected 
£2000000 of net income. 
If the existing 20% dividend payout were continued, retained earnings would be £1600000 in 2006, but as noted, 
investments that yield the 14% cost of capital would amount to only £800000. The one encouraging thing is that 
the high earnings from existing assets are expected to continue, and net income of £2000000 is still expected for 
2006. Given the dramatically changed circumstances CMC’s board is reviewing the firm’s dividend policy. 
a) Assume that the acceptable 2006 investment projects would be financed entirely by earnings retained during 
the year, calculates DPS in 2006, assuming that CMC uses the residual payment policy. 
b) What payout ratio does your answer to part (a) imply for 2006? 
c) If a 60% payout ratio is adopted and maintained for the foreseeable future, what is your estimate of the present 
market price of the equity share? How does this compare with the market price that should have prevailed under 
the assumptions existing just before the news about the founder’s retirement? If the two values are different. 
Comment on why? 
d) What would happen to the price of the share if the old 20% payout were continued? Assume that is this payout 
is maintained, the average rate of return on the retained earnings will fall to 7.5% and the new growth rate will be 
G = (1.0 – Payout ratio) * (ROE) = (1.0 – 0.2)*(7.5%) = (0.8)*(7.5%) = 6.0%. 

Solution: 

Part A: Calculation of DPS using residual payment policy 

Profit    = £2000000 
Less: Retained for investment = £800000 
Available for dividend  = £1200000 
No.of Shares   = 200000 
Dividend   = £6 

Part B: Calculation of payout ratio 

Earnings per share (2000000/20) = £10 
Dividend per share   = £6 
Payout ratio [(DPS/EPS)*100]  = £6/£10*100 =60% 
Therefore, retention ratio = 40% i.e. b=40% 
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Part C: Market price of the Share before and after founder’s retirement 

P0 = [E (1-b)]/Ke – br = D/Ke – g 

Before founder retirement P0 = [10 (1-0.80)]/0.14 – 0.12 = 2/0.14 – 0.12 = £100 
After founder retirement P0 = [10 (1-0.40)]/0.14 – 0.06 = 6/0.14 – 0.06 = £75 
Notes:  

 g = b*r 
0.12 = 0.08*r 
r = 0.12/0.08 = 0.15 or 15% 

 When founder was there the company was able to find the projects giving 15% IRR for above £1600000 
of its profit and the balance £400000 profit was distributed as dividend which can be understood at 
14%. 

 Without founder the company can find only £800000 worth investment giving 15% return and the 
balance £1200000 are distributed i.e. they earn only 14%. Hence, the growth has reduced from 12% to 
6% (0.4*15%) 

 Without founder retention was more and with founder retention is less but as per Gordon Ke should 
have been higher with a higher retention i.e. with founder growth should also be higher and Ke also 
should be higher. But Ke did not change because the market perceives the founder retaining 80% and 
without founder retaining 40% to have same risk. Hence, Ke did not change. 

 Thus the value of the founder to the company is £25(£100-£75)*200000 = £5000000 

Part D: Share price if 20% payout is maintained  

P0 = 2/0.14 – 0.06 = £25 
Notes: 

 The company retains £1600000 but able to invest only £80000o at 15% return. 
Return = £800000*15% =£120000 
Return on equity = £120000/£16000000 = 7.5% 
g = b*r = 0.8*0.75 = 0.6 or 6% 

 Just by increasing retention growth cannot be increased. For growth to happen the retained earnings 
should be protectively invested. If the company sits on cash the idle funds dilutes the return on equity, 
reduces the dividend and consequently the share price. 

Conclusion from all the dividend policies: 

 From Water, we can understand that retain and reinvest when r>ke 
 Gordon risk angle into retention. Just because r>ke, we cannot recommend 100% retention because the 

shareholder will perceive the company with high retention should be risky and increase Ke. 
 MM States that a good investment proposal need not be abandoned just because dividend is declared 

because it can alternatively be financed through equity issue or borrowings. He proves irrelevance of 
capital structure and dividend policy in valuation. 

 The residual dividend policy recommends the company to maintain a constant capital structure and 
prefers the usage of retained earnings for project financing. 

Share Buy Back: 

Question no 13: Y ltd has issued share capital of 100000 shares of Rs.10 each, currently selling at Rs.25 each. Their 
EPS is Rs.3 per share. They have surplus cash of Rs.50000. They are considering the following two alternatives:  
a. Pay dividend of Rs.0.50 per share. 



SFM-Notes                                                                                    MT-EDUCARE 

 

Page | 98  
 

b. Use the amount to buy back shares. 
Find PER, MPS and EPS under the two alternatives. 

Solution: 

Part A: Pay Dividend of Rs.0.50 per share 

MPS = (100000*25 – 50000)/100000 = 24.50 
EPS next year will be same as the earnings continues to be same because the surplus cash is only distributed 
and the number of shares also remains same. 
PE Ratio = MPS/EPS = 24.50/3 = 8.16 times 

Part B: Buy back of shares 

Buy Back of 2000 shares @ Rs.25 
MPS after buy back = (100000*25 – 50000)/98000 = 25 
EPS = 300000/98000 = 3.0612 
PE Ratio = MPS/EPS = 25/3.0612 = 8.16 times 

Wealth before (10 shares*25) = Rs.250 

Wealth after dividend:  
Shares (10 Shares *24.5) = Rs.245 
Cash (10 Shares * 0.5)  = Rs.5 
Total    = Rs.250 

Effect on shareholder’s wealth: 

Wealth after buyback: 

Wealth when 2 shares sold:  
Shares (8 Shares * 25)  = Rs.200 
Cash (2 Shares * 25)  = Rs.50 
Total    = Rs.250 

Wealth when all shares are sold:  
Cash (10 Shares * 25)  = Rs.250 

Wealth when no shares are sold:  
Shares (10 Shares * 25)  = Rs.250 

Notes: 

 When company has surplus cash it should not retain it but it should distribute it to shareholders. 
 The distribution can be done in two ways: 

o By Way of dividend 
o By way of Share repurchase 

 Whether we distribute as dividend or as share repurchase, it will not have any impact on the 
shareholder’s wealth as seen above. Hence, dividend distribution or buyback are theoretically equally 
good. 

 However sometimes buyback has following advantages: 
o Tax Benefit – When dividend is paid company need to pay dividend distribution tax. However in 

case of buy back it will be taxed as capital gains in the hands of shareholders. In case of foreign 
investor they can get exemption from this capital gain tax through tax treaties. Hence, buyback 
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attractive for them. However through the recent amendment, the company has to distribution 
tax at 20% on this buyback also. 

o Buyback reduces the no.of shares floating in the market i.e. supply reduced. Due to reduced 
supply and increased demand, the share price will increase. 

o Investors generally buy undervalued shares. When the board decided to buy back its own 
shares it communicates to the public that the share is undervalued. Due to this the public 
demand or this share increases and also due to reduced supply the share price also increase. 

o Dividend makes the shareholder compulsorily received the money but buyback option is the 
choice where the shareholder receives the money by selling the shares or leave the money with 
the company by not going for buyback. 

o Buyback may be used as an instrument by the management to increase their proportion of 
shareholding in the company and decreasing the proportion of the activist shareholders. 
Through this they can obtain freedom in decision-making process. 

o Buyback can be used to alter the company’s capital structure. 

Question no 14: A ltd has a surplus cash of Rs.90 lakhs and wants to distribute 30% of it to its shareholders. The 
company estimates that its share price after repurchase is likely to be 10% above the buyback price, if the buyback 
route is taken. The number of shares outstanding at present are 10 lakhs and the current EPS is Rs.3. You are 
required to determine:  
a) The price at which the shares can be repurchased, if the market capitalization of the company should be Rs.200 
lakhs after buyback. 
b) The number of shares that can be repurchased. 
c) The impact of repurchase on the EPS assuming that the net income is same. 

Solution: 

Part A: Calculation of buyback price 

Let the buyback price be ‘X’ 
No.of buyback Shares = 2700000/X 
Market Capitalization = 20000000 
[100000 – 2700000/X]*1.10X = 20000000 
X = 20.88 

Part B: No.of Shares to be repurchased 

= 2700000/20.88 = 129310 Shares 

Part C: EPS After repurchase 

= [1000000*3]/ [1000000-129310]  
= 3000000/870690 
= Rs.3.45 

VI. PORTFOLIO MANAGEMENT: 

1. Introduction: 

a. To value an asset we require discount rate. 

b. Discount rate in turn depends on risk of the asset being valued. 

c. Hence we need to know two things: 

i. How to measure the risk 

ii. How much return you should expect for a given level of risk taken 
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d. These two questions are answered through these portfolio theories. In other words the objective of 

this chapter is “Discount rate discovery”. 

2. This chapter will be discussed in 6 stages: 

a. Risk-return profile 

b. Markowitz Theory 

c. Capital Asset Pricing Model (CAPM) 

d. Sharpe Single Index Model 

e. Arbitrage pricing theory 

f. Efficient market hypothesis 

Risk-return profile: 

Question no 1: The following is the return of two securities for the past five years. Calculate for each the expected 

return and costs. 

Year Security X Security Y 

1 6.6  24.5 

2 5.6  -5.9 

3 -9  19.9 

4 12.6  -7.8 

5 14  14.8 

Solution: 

Security X: 

Year X X-  (Mean) (X- )2 

1 6.6 0.64 0.4096 

2 5.6 -0.36 0.1296 

3 -9 -14.96 223.8016 

4 12.6 6.64 44.0896 

5 14 8.04 64.6416 

 29.80  333.0720 

 

Mean ( ) = X /n = 29.80/5 = 5.96% 

Standard deviation (X): 

√
∑      

 
  = 

√       

 
 = 8.16% 

 

Security Y: 

Year Y y-  (Mean) (Y- )2 

1 24.5 15.4 237.16 

2 -5.9 -15 225 

3 19.9 10.8 116.64 

4 -7.8 -16.9 285.61 
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5 14.8 5.7 32.49 

 45.50  896.90 

 

Mean ( ) = Y /n = 45.50/5 = 9.1% 

Standard deviation (y): 

√
∑      

 
  = 

√      

 
 = 13.39% 

Notes: 

 Holding period return from a security is always expressed as a percentage (%). It is calculated as follows: 

Percentage return = 
                         –                     

                   
 

 To understand about the security we analyze generally its past returns and we expect from that security 

in future not extreme returns but average returns. Hence expected return should be interpreted as 

average return or Mean Return. 

 In case of security X, the expected return is 5.96%. Is this 100% certain? 

Answer: No, because in some years it was higher in some years it was lower. If there was a GOI bond 

giving 5.96% for past 5 years, that return is certain because the actual does not deviate from mean. 

 Thus the uncertainty in return which is referred to as risk is measured through the statistical technique 

“Standard Variation ()”. 

Standard deviation of ‘X’ (X) = √
∑      

 
 

 Analyzing security X and Security Y:  

Particulars  X Y 

Expected return  5.96 9.10 

   8.16 13.39 

Both securities are good in their own way. X is good because it has low risk and Y is good because it has 

high return.  

Question no 2: The following forecast of return of two securities along with the probability of their occurrence. 

Calculate the expected return and risk of both the securities. 

X Y 

Probability Return Probability Return 

0.05 10 0.05 18 

0.20 20 0.25 12 

0.50 20 0.40 28 

0.20 25 0.25 28 

0.05 25 0.05 38 

Solution: 

Security X: 

Probability X X-  P(X- )2 

0.05 10 -10.75 5.7781 
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0.20 20 -0.75 0.1125 

0.50 20 -0.75 0.2812 

0.20 25 4.25 3.6125 

0.05 25 4.25 0.9031 

   10.6875 
 

Mean ( ) = [0.05*10+0.20*20+0.50*20+0.20*25+0.05*25]/1 = 20.75% 

Standard deviation (y): 

√∑      
 
    = √        = 3.27% 

Security Y: 

Probability y y-  P(Y- )2 

0.05 18 -6 5.7781 

0.25 12 -12 0.1125 

0.40 28 4 0.2812 

0.25 28 4 3.6125 

0.05 38 14 0.9031 

   58.00 
 

Mean ( ) = [0.05*18+0.25*12+0.40*28+0.25*28+0.05*38]/1 = 24% 

Standard deviation (y): 

√∑      
 
   = √   = 7.62% 

Correlation Co-efficient: 

 Correlation co-efficient is represented by ‘r”. Correlation co-efficient represents Co-movements of 

securities return. It can be calculated as follows: 

    = 
                

       
 

 Covariance of x and y can be calculated as follows: 
o When there is no probability 

       = 
∑          

 
 

o When there is probability 

       = ∑            

 

Example 1: - The following is the return of two securities for the past five years. Calculate for each the expected 

return and costs. 

Year Security X Security Y 

1 6.6  24.5 

2 5.6  -5.9 
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3 -9  19.9 

4 12.6  -7.8 

5 14  14.8 

Solution: 

Step 1: Calculation of Covariance of X and Y 

Year X (x- ) Y (y- ) (x- ) (y- ) 

1 6.6 0.64 24.5 15.4 9.856 

2 5.6 -0.36 -5.9 -15 5.400 

3 -9 -14.96 19.9 10.8 -161.568 

4 12.6 6.64 -7.8 -16.9 -112.216 

5 14 8.04 14.8 5.7 45.828 

 29.80  45.50  -212.7 
 

Mean ( ) = X /n = 29.80/5 = 5.96% 

Standard deviation (X): 

√
∑      

 
  =√

       

 
= 8.16% 

Mean ( ) = Y /n = 45.50/5 = 9.1% 

Standard deviation (y): 

√
∑      

 
  = √

      

 
 = 13.39% 

       = 
∑          

 
 = 

      

 
 = -42.54 

    = 
      

 
 = 

      

          
 = -0.39 

Portfolio return and risk: 

Question no 3: Mr. X ltd is holding two securities X and Y in his properties. With the details given below calculate 

the portfolio risk and return. 

Security  Proportion Standard Variance Return 

X  0.6  10   20 

Y  0.4  16   25 

Correlation of the securities return is 0.50 

Solution: 

Calculation of Portfolio return: 

 

Security Proportion Return Weighted return 

X 0.6 20 12 

Y 0.4 25 10 

Expected return 22% 
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Calculation of Portfolio Risk: 

p = √                           

p = √                                            

p = √              

p = √       

p = 10.74% 

Notes: 

 Return of a portfolio is the weighted average return of the individual securities in the portfolio where 
the weights are the proportions invested in each security. 

 However risk of a portfolio or standard deviation of portfolio is not the weighted average standard 
deviation of the individual securities in it. 

 The standard deviation of the portfolio is influenced by 3 factors: 

o Risk of Individual securities – Represented by X and Y 
o Proportion of those securities – Represented by W1 and W2 
o Co-movements of securities return – Represented     (Correlation of x and y) 

 Correlation coefficient can take values between -1 and +1 and accordingly it is classified into 5 types: 
o r=-1 – Perfect negative 
o r=-1 to 0 – Negative 
o r=0 – No correlation 
o r=0 to +1 – Positive 
o r=1 – Perfect positive 

 When correlation is negative, when x increases y will decrease and vice-versa. And if it is perfect 
negative this relationship is always true otherwise it depends on the strength of correlation. More 
scattered the points weaker the correlation and vice-versa. 

 Diversification reduces the risk and the maximum risk reduction occurs when correlation is -1 and there 
will be no risk reduction when correlation is +1. 

 When r=+1, 𝛔P = W₁𝛔x + W₂𝛔y and when r=-1,𝛔P = W₁𝛔x - W₂𝛔y 
 When correlation is -1, through an optimum portfolio the risk can be reduced to “0”.Such proportion is 

calculated as follows: 

   = 
  

     
and    = 

  

     
 

Derivation can be understood as follows: 
   = 1 – Pₓ 

𝛔P = Pₓ𝛔x –    𝛔y 

𝛔P = Pₓ𝛔x – (1 - Pₓ)𝛔y 
0  = Pₓ𝛔x – 𝛔y + Pₓ𝛔y 
𝛔y= Pₓ(𝛔x+𝛔y) 

Pₓ = 
  

     
 

 

Question no 4: Novex owns a portfolio of two securities with the following expected return, standard variation 
and weights:  
Security  Expected Return Standard Variation Weight 
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X  12%   15%   0.40 
Y  15%   20%   0.60 
1) What are the maximum and minimum portfolio standard deviations for varying levels of correlation between 
two securities? 
2) If correlation is -1, calculate the proportion of the individual securities the risk to zero? 

Solution: 

Step 1: Calculation of Portfolio return 

Security Proportion Return Weighted return 

X 0.4 12 4.8 

Y 0.6 15 9 

Expected return (  ) 13.8% 
 

Step 2: Calculation of Maximum portfolio risk 
Maximum portfolio risk occurs when correlation is +1. When correlation is +1,  
𝛔p = W1𝛔x + W2𝛔y 
𝛔p = 0.4*15 + 0.6*20 
𝛔p = 18% 

Step 3: Calculation of Minimum portfolio risk 
Minimum portfolio risk occurs when correlation is -1. When correlation is -1,  
𝛔p = W1𝛔x – W2𝛔y 
𝛔p = 0.4*15 – 0.6*20 
𝛔p = 6% 

Step 4: Optimum portfolio proportion (Minimum variance portfolio)  
When correlation is -1, through a specific mix of ‘x’ and ‘y’ the risk can even be reduced to “0”. 

   = 
  

     
 = 

  

     
 = 57% 

   = 
  

     
 = 

  

     
 = 43% 

Step 5: Portfolio return at the above proportion 

Security Proportion Return Weighted return 

X 0.57 12 6.84 

Y 0.43 15 6.45 

Expected return (  ) 13.29% 

The above portfolio return of 13.29% could be considered as risk-free return because for this return standard 
deviation is “0”. 

Question no 5: L ltd. and M ltd. have the following risk and return estimates. 
RL = 20%; RM = 22%; 𝛔L = 18%; 𝛔M = 15%; Correlation coefficient =     = -1 
Calculate the proportion of investment in L ltd. and M ltd. to minimize the risk of portfolio? 

Solution: 
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Step 1: Calculation of the portfolio proportion to reduce the risk to “0” 

   = 
  

     
 = 

  

     
 = 45.45% 

   = 
  

     
 = 

  

     
 = 54.55% 

Step 2: Portfolio return at the above proportion (Risk-free return) 

Security Proportion Return Weighted return 

X 0.4545 20 9.09 

Y 0.5455 22 12 

Expected return (  ) 21.09% 

The above return is risk-free return. 

Question no 6: Europium ltd. has specially formed to undertake two investment opportunities. The risk and return 
characteristics of the two projects are shown below:  
Particulars  A B 
Expected return  12% 20% 
Risk   3% 7% 
Europium plans to invest 80% of its available funds in project A and 20% in B. The directors believe that the 
correlation co-efficient between the returns of the projects is +0.1. 
Required: 
a) Calculate the returns from the proposed portfolio of projects A and B; 
b) Calculate the risk of the portfolio; 
c) Comment on your calculations in part (b) in the context of the risk reducing effects of diversification; 
d) Suppose the correlation co-efficient between A and B was -1. How should europium Ltd. invest its funds in 
order to obtain a zero risk portfolio? 

Solution: 

Part A: Calculation of the Portfolio return (  ) 

Projects Proportion Return Weighted return 

A 0.8 12 9.6 

B 0.2 20 4 

Expected return of portfolio (  ) 13.6% 
 

Part B: Calculation of Portfolio Risk (𝛔P) 

p = √                              

p = √                                        

p = √                

p = √      

p = 2.9% 

Part C: 

 The standard deviation of the portfolio is influenced by 3 factors: 

o Risk of Individual securities – Represented by A and B 
o Proportion of those securities – Represented by W1 and W2 
o Co-movements of securities return – Represented     (Correlation of A and B) 
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 Observation: It could be seen that due to diversification, the portfolio risk is lower than the risk of the 
individual securities. In fact, the portfolio is superior to project ‘A’ because it gives higher return for a lower 
risk. 

Part4: Optimum portfolio proportion 

PA = 
  

     
 = 

 

   
 = 70% 

PB = 
  

     
 = 

 

   
 = 30% 

Notes: 

 p = √                            

p = √                                   

p = √                         
 Standard deviation of a 3 security portfolio is  

p = √                                                                 

 Understanding the portfolio risk calculation: 

 W1x W2y W2z 

W1x W1
2
x2

 W1W2xyrxy W1W3xzrxz 

W2y W1W2xyrxy W2
2
y2

 W2W2yzryz 

W3z W1W3xzrxz W2W3yzryz W3
2
z2

 

 
 From the above matrix we can see that for a 3 security market there exists 9 terms 

o Variance terms = 3 
o Co-variance terms = 6 

From this we can generalize that n security portfolio will have    terms: 
o Variance terms – n 
o Co-variance terms – n(n-1) 

Check: n + n (n-1) = n+n2-n = n2
 

 Suppose we construct a portfolio with 100 securities it will have (100*100) 10000 terms: 
o Variance terms = n= 100 
o Co-variance terms = n(n-1) = 100(99) = 990 

As the number of securities in the portfolio increases the relevance of individual security risk & 
individual security proportion slowly diminishes and the portfolio risk mainly influences by co-variance 
terms. 

Markowitz’s theory: 

Question no 8:  
Particulars  Security ‘A’ Security ‘B’ 
Standard Deviation 20  40 
Expected Return 12  20 
Correlation between the two securities is -0.20. Calculate the return and risk of the portfolios for the different 
combinations of A and B and explain with the help of data arrived the concepts of (a) efficient frontier (b) Utility 
Curve (c) efficient portfolio (d) portfolio with risk free asset and difference portfolio and (e) capital market line. 
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Solution: 

Portfolio Proportion A Proportion B Return (  ) Risk (𝛔p) 

1 1.00 0.00 12% 20% 

2 0.90 0.10 12.8% 17.64% 

3 0.759 0.241 13.93% 16.27% 

4 0.50 0.50 16% 20.49% 

5 0.25 0.75 18% 29.41% 

6 0.00 1.00 20% 40% 
 

Notes: 

 Security ‘A’ is low return low risk security and Security ‘B’ is high return high risk security. 
 By injecting security ‘B’ into the portfolio consisting of security ‘A’ the return increases but instead of 

increasing the risk, the risk is in fact decreases because of the risk reduction effect of diversification or 
technically due to negative -0.2 correlation. 

 This is the reason in the diagram below, the curve moves upwards and leftwards because the return 
increase and risk decreases. 

 This diversification benefit is not permanent. After some time (Portfolio 3), the return increases as well 
as the risk increases i.e. the curve begins to move upwards and rightwards. 

 This portfolio 3 is the portfolio consisting of A and B that has lowest risk and the proportion is calculated 
as follows: 

PA = 
    –                       

                               
 = 

    –             

                      
 = 0.759 

PB =  
                            

                               
 = 

    –             

                      
 = 0.241 

This portfolio is called as “Minimum Variance Portfolio” 
 If r=-1, through a combination of A & B the risk can even be made to “0”. Already we discussed such 

proportion to be  

PA = 
  

     
andPB = 

  

     
i.e. the curve becomes a straight line due to linearity of P and straight line 

touches Y axis before its starts moving towards right. 
 If correlation is +1 there is no risk reduction due to diversification. Hence, there is no leftward 

movement. 
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 Diagram: 

 

Part A: Efficiency frontier 

 In the above diagram, we had 6 portfolios in different combinations in ‘A’ and ‘B’. 
 Out of the six we can straight away reject the portfolio 1 and portfolio 2 because they are inferior to 

portfolio 3, since 3 gives more return for lower risk. 
 The remaining portfolios 3, 4, 5 & 6 can be called as efficient portfolios. 
 An efficient portfolio is the one which does not have any other portfolio or any other security that gives 

o Higher return for lower risk 
o Higher return for same risk 
o Same risk for lower risk 

 The curve consisting of all securities which are efficient is called as “efficiency frontier”. 
 The efficiency frontier starts with “Minimum Variance portfolio” 
 All securities or portfolios below efficient are inefficient portfolios. There cannot be a point above 

efficiency frontier. If there exists such a point then the efficiency frontier changes. 
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 We have seen how to construct efficiency frontier for a market consisting of 2 securities. In the same 
way one can identify efficiency frontier in a marketing consisting of n securities. 

 

Part B: Concept of Investor’s utility 

 Markowitz now focuses on investor’s preferences while selecting portfolio. 
 Investors can be classified into 3 types: 

o Risk lovers –Option 1 = Guaranteed Rs.50, Option 2 = A gambled 100 or 0 with equal 
probability. Both has same expected return. A risk lover selects the second option. 

o Risk neutrals – Risk neutral is indifferent between the both options. 
o Risk averse – Risk averse select 1st option since he does not want to select risk. 

 Risk lover is willing to pay for taking risk due to the utility he derives on account of excitement. Risk 
neutral does not consider risk at all and always the select the option having high returns 
irrespective of risk. Risk averse asks premium for taking the risk. 

 It is proved that almost are investors are risk averse and wants more return for taking more risk. 
 However, how much risk premium an investor wants for taking risk depends on the magnitude of 

his risk aversion. 
 Broadly we can classify the investors into 2 types: 

o Conservative 
o Aggressive; and can be understood as follows: 
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For taking a given level of risk, the conservative investor wants more return while the 
aggressive investor wants less return. The reason for the difference is the magnitude of their 
risk aversion. 

 The relationship between the utility (happiness) and security’s return(ER) and the security risk () is 
given by the following formula: 

U = ER – ½ X A X 


ER = U + ½ X A X  
 The formula gives us the following conclusions. The level of utility (happiness) is influenced by the 

following 3 factors: 
o Expected return – If a portfolio gives more return the happiness increases and vice-versa. 

o Standard deviation () -  If a portfolio has more risk happiness decreases and vice-versa 
o Risk Aversion – If aversion is higher the unhappiness due to taking risk gets magnified 

 An investor generally enters into share market with multiple utility curves i.e. curves giving different 
level of happiness:  
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If, an investor can find a security in U1 he will derive highest happiness and in U2 a lower happiness 
in U3 lowest happiness. 

 Different investors have different utility curves. A risk averse investor curve is steeper curve (High 
slope) because of higher risk aversion factor (A) compared to an investor who is less risk averse. 
 
 
             U1 
 
            U2 
                    U3 
 
 
 
                Risk averse     Less risk  

Part 3: Efficient portfolio 

 

 

 

 

 

 

EFFICIENT PORTFOLIO 

 
 Markowitz now fix the utility curve into efficiency frontier. 
 Utility curve represents investor preferences while efficiency frontier represents the best available 

portfolios in the market. 
 In our discussion portfolio 3, 4, 5, 6 and 7 are efficient and are equally good. Out of these which the 

investor selects depends on his risk aversion factor which is represented through utility curves. 
 He first searches whether there exists any portfolio that lies in U1 that gives maximum satisfaction. If it 

is not there he goes for next utility curve and so on. 
 The utility curve first touch the efficiency frontier at the point of tangency which is called efficiency 

portfolio. All the other points which touches the utility curves other than the point of tangency falls in 
lower utility curves. 

 The point of tangency is the portfolio in which the investor should invest. 
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 This point of tangency changes from investor to investor depending upon his risk aversion factor (slope 
of utility curve). If an investor cannot find a point of tangency it means he cannot find any utility by 
investing in the stock market. 

Part 4: Risk free asset and Capital Allocation line (Tobin) 

 As per Markowitz we should invest in one of the portfolios lying on the efficiency frontier. This is the 
efficiency frontier of the risky assets. 

 There exists another market consisting of risk free assets. A Person can combine investment in risk free 
asset and the risk asset in Markowitz efficiency frontier. 

 These combinations will form straight lines (Reason discussed below) and we should tilt (move) these 
straight lines upward anticlockwise till we find a line which runs tangent to Markowitz efficiency 
frontier. 

 This line of tangency will now become efficiency frontier and the point of tangency is efficient portfolio. 
 If at all we want to invest in the market security it should be in that efficient portfolio. 
 The line consists of combination of risk free security and the market security and is called Capital 

Allocation Line (CAL). 
 If an investor invest his entire capital in the risk free security, he will be on the left most point on that 

line (Point touching Y axis). If he invests the entire money in market security he will be in point of 
tangency.  

 Then how the line gets extended, it should have stopped with the point of tangency? 
The line can get extended by borrowing and investing. This created financial leverage which increases 
return as well as risk. 

 All points in the line (CAL) are equally good but we should be in which point depends on our risk 
aversion which is represented by utility curve. The point of tangency between the utility curve and 
capital allocation line (new efficiency frontier) will be our efficient portfolio. 

 
 Return of portfolio consisting of risk free security and market security ‘s’ 

Security  Proportion Return Weighted return 
Risk free               
Market Security             
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 Risk of portfolio consisting of risk free asset and market security ‘s’ 

P = √   
        

                        

Since 𝛔   = 0 and     = 0, the formula simply becomes 

P = √  
     

P =       
 How much should we invest in market securities depends on the portfolio risk we are willing to take. 

This can be found using the formula 

  =
  

  
; where𝛔p is the risk of portfolio we are willing to take. 

Question no 9: Following is the data regarding six securities:  
Particulars   A B C D E F 
Return (%)   8 8 12 4 9 8 
Risk (%) (Standard Deviation) 4 5 12 4 5 6 
i) Which of the securities will be selected? 
ii) Assuming perfect correlation, analyze whether it is preferable to invest 75% security ‘A’ and 25% security ‘C’. 
Solution: 

Part 1: Identifying inefficient securities: 

Security Inferior to Reasons 

B A & E A gives same return for lower risk and E gives higher return for the same risk. 

D A A gives higher return for same risk 

F A & E A gives same return for lower risk and E gives higher return for the lower risk. 
 

Part 2: Calculation of portfolio return of A & C 

Projects Proportion Return Weighted return 

A 0.75 8 6 

C 0.25 12 3 

Expected return 9% 
 

Part 3: Calculation of portfolio risk 

𝛔P = W₁𝛔x + W₂𝛔y 
𝛔P = 0.75*4 + 0.25*12 = 6% 
The portfolio can be analyzed as follows:  
Portfolio return = 9% 
Portfolio risk = 6% 
We should not invest in this portfolio because it is inferior to ‘E’ which gives same return for lower risk. 

Y X = Risk 

          12                                                                C Y = Return 

          10                           E        P  

          8                     A    B      F 

          6 

          4        D 

          2 
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 X 

                             2       4         6          8         10    12 

D, B and F along with latest portfolio are inefficient because they fall below the efficiency frontier. 

Question no 10: An investor is able to borrow and lend at risk free rate of 12%. The market portfolio of securities 

has an expected return of 20% and a standard deviation of 25%. Determine the expected return and standard 

deviation of the portfolios:  

a) All wealth is invested in the risk free asset. 

b) Two thirds are invested in risk free asset and one third in the market portfolio. 

c) If all wealth is invested in the market portfolio. Additionally the investor borrows one third of the wealth to 

invest in the market portfolio. 

Solution: 

Facts: 

   = 12%;      = 0% and    = 20%;    = 25% 

a) Entire wealth invested in risk free asset: 

     Return = 12% 

Risk (Standard Deviation) = 0% 

b) Investment of 2/3rd in risk free asset and 1/3rd in market security:  

Return of portfolio:  

Security                        Proportion         Return Weighted return 

     Risk free                       2/3                 12% 8% 

     Market Security          1/3                 20%                    6.67% 

Return of portfolio                                                            14.67% 

Standard Deviation of the portfolio (Risk): 

P =       = 1/3*25 = 8.33% 

c) Investment in market security 133% of the wealth by borrowing 33%: 

Return of portfolio: 

Security                        Proportion                 Return  Weighted return 

Market Security          4/3                               20%                   26.67% 

Risk free                       -1/3                              12%        -4% 

Return of portfolio                                                              22.67% 

(4/3 = 1+1/3) 

Standard Deviation of the portfolio (Risk): 

P =       = 4/3*25 = 33.33% 

Conclusion: 

     Particulars  Return  Risk 

      100% in     12%  0% 

2/3  +1/3    14.67%  8.33% 

      100% in     20%  25% 

4/3  +1/3 borrow 22.67%  33.33% 

Question no 11: Given the following risky portfolio 
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Particulars A B C D E F G H 

Return % 10 12.5 15 16 17 18 18 20 

𝛔% 23 21 25 29 29 32 35 45 

a) Which of the portfolios are efficient and which are inefficient? 

b) Suppose one can tolerate a risk of 25%, what is the maximum return one can achieve if no borrowings or 

lending resorted to? 

c) Suppose one can tolerate a risk of 25%, what is the maximum return one can achieve if borrowing or lending 

at a rate of 12% is resorted? 

Solution: 

a) Efficient and inefficient securities: 

Security Category Inferior to 

A Inefficient B (B gives higher return for lower risk) 

B Efficient Inferior to none 

C Efficient Inferior to none 

D Inefficient E (E gives higher return for same risk) 

E Efficient Inferior to none 

F Efficient Inferior to none 

G Inefficient F (F gives higher return for lower risk) 

H Efficient Inferior to none 

 

b) Maximum return with a 25% risk tolerance: With a 25% risk, the maximum we can earn is 15% by investing 

in security ‘C’. 

c) Proportion of investment in security and risk free asset/borrowing with target portfolio risk of 25% 

Security A B C D E F G H 

   25/23 25/21 25/25 25/29 25/29 25/32 25/35 25/45 

    -2/23 -4/21 0 4/29 4/29 7/32 10/35 20/45 

Calculation of return for these 8 portfolios: 

Portfolio Computation Return 

A and Borrowing [10*25/23] – [12*2/23] 9.83% 

B and Borrowing [12.5*25/21] – [12*4/21] 12.6% 

C 15/25*25 – 0 15% 

D and Risk free security [16*25/29] + [12*4/29] 15.45% 

E and Risk free security [17*25/29] + [12*4/29] 16.31% 

F and Risk free security [18*25/32] + [12*7/32] 16.69% 

G and Risk free security [18*25/35] + [12*10/35] 16.29% 

H and Risk free security [20*25/45] + [12*10/45] 16.44% 
 

Working notes: Calculation of portfolio proportions 
 

   =
  

  
; we have a risk tolerance of 25% i.e. our P = 25 
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i)    = 
  

  
 

    =1- 
  

  
 =

  

  
; this means invest 25/23 of our wealth by borrowing 2/23. 

ii)    = 
  

  
 

    =1- 
  

  
 =

  

  
; this means invest 25/21 of our wealth by borrowing 4/23. 

 

Conclusion: 

 If we invest based on Markowitz efficiency frontier (efficiency frontier consisting only of risk assets) 

then for a 25% risk tolerance maximum we could earn is 15%. 

 However if our efficiency frontier becomes Capital Allocation line (CAL) by combining risky and risky 

free asset, then for 25% risk we can earn a return as high as 16.69%, This proves Capital Allocation 

Line (CAL) to be the new efficiency frontier. 

 In our calculation we combined the risk free security with all the securities, but it is enough if we 

check risk free security with efficient securities because capital allocation line will tangent only to 

Markowitz efficient frontier and the point of tangency should be one of the efficient portfolios. 

Assumptions in CML and CAPM: 

 All investors are rational i.e. they invest on the basis of mean&variance analysis. 
 Investors are risk averse. 
 All investors have the same set of information which results in the same expected return and risk 

conclusions regarding the securities. 
 Investments are infinitely divisible i.e. no standardize market lots. 
 No single investor can dominate the market or influence the market. 
 Investors are in a position to make full diversification i.e. there is no barrier in any investment strategy. 
 Investors can borrow and lend at the same risk free rate. 

Concept of Capital market line: 

 When all investors have similar risk return expectation they all should have the same Markowitz 
efficiency frontier. 

 If the efficiency frontier is same, then the Capital Allocation line (CAL) of all the investors should also be 
same which means the point of tangency (Efficient portfolio) is also same. 

 Suppose the market has 10 securities and the efficient portfolio consists of 3 securities A, B and C in 
equal proportion, then the entire country will invest in: 

o Risk free asset 
o Efficient portfolio (A, B and C in equal proportion) 
o Combination of both 
o Borrow and invest in efficient portfolio 

 The risk free asset and risk free borrowing cancels out each other resulting in the entire wealth invested 
A, B and C. 

 Now other 7 securities will not have demand. Hence, the price reduces which increases return and 
make them efficient. They also enter efficient portfolio which now consists of all the securities. It is now 
called Market Portfolio. 
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 This market portfolio will have a return and risk which is expressed as    and   . 
 The price movements of market portfolio will be understood through index point’s movements and the 

dividend yield of the shares in the market portfolio will be published by the stock exchanges.  

   = 
                                  

                   
+ Dividend Yield ; 

   =  
∑       

 
or∑          

 Now the entire market will invest their funds in risk free asset or market portfolio or combinations. This 
is called “Two-Fund theorem”. 

 The return of the above portfolios is as follows: 
Security   Proportion Return  Weighted Return 
Risk free Security                   
Market portfolio               
Expected portfolio return (  )         +     
The risk of the portfolio is: 

P =        i.e.    = 
  

  
 

 Capital market line equation: 
   =      +     
   =         +     
   =        +     
   =              

   =    
  

  
        

Thus the equation of Capital Market Allocation is    =    
  

  
        

 The objective of this chapter is to understand how much return we should ask for taking a given level of 
risk which is answered by Capital Market Line (CML). 

 If we invest in risk free asset, we should expect   . By investing in market portfolio I am taking 𝛔M risk, 
the risk averse investor will ask the premium of        . Hence for takin 𝛔P risk the premium asked 

will be
  

  
       . 

Capital Asset Pricing Model (CAPM): 

Introduction: 

 Markowitz states that when correlation is -1, then by constructing an optimum portfolio risk can even 
be reduced to zero. 
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 Capital Asset Pricing Model (CAPM) states even when we have 100% diversification risk cannot be 
reduced to Zero “0” 

 Capital Asset Pricing Model (CAPM) classifies into two types: 
o Systematic Risk – It also called as Non-diversifiable risk and it exists for entire market and 

cannot be avoided. It arised due to macro-economic factors like inflation, interest rates, GDP 
growth etc., 

o Unsystematic Risk – It is also called as Diversifiable Risk This risk is Company’s specific risk and 
can be avoided through diversification. Examples are product quality, management team, 
innovation ability etc.  

o Capital Asset Pricing Model (CAPM) gives an equation to calculate required rate of return for a 
given level of risk. It is called as Security Market Line (SML) equation. 
   =             where    = Risk free return,    = Return on market portfolio, 
      = Market Risk premium,        ) = Security risk premium 

 
 About “𝛃” 

o “𝛃” measures security risk in relation to market risk. 
o “𝛃=2” means, when market return varies by 1% the security return varies by 2% i.e. the security 

is 2 times riskier than market. 
o The “𝛃” can be calculated in 3 ways: 

 𝛃 = 
                         

                       
 

 𝛃 = 
  

  
X     

 𝛃 = 
     

   
 

o “𝛃” represents only the systematic risk portion of the security. 
o Stocks/Securities in the market can be classified into 3 types: 

 Aggressive Stocks/securities – 𝛃>1 
 Equilibrium Stocks/securities – 𝛃=1 
 Defensive Stocks/securities – 𝛃<1 

 Capital Market Line (vs.) Security Market Line: 

o CML:-    =    
  

  
        

SML: -    =    
  

  
            

o CML    is nothing but SML’s    and CML 𝛔P should be understood as SML’s 𝛔S 
o In CML the risk averse investor ask risk premium for the entire 𝛔P i.e. premium is required for 

the total (both systematic and unsystematic) risk. 
o In SML the risk premium is not for the entire 𝛔S. It is only for that portion of 𝛔S which is 

correlated to market i.e. Capital Asset Pricing Model (CAPM) states that the investor should ask 
risk premium only for systematic risk because unsystematic risk can be diversified away. 

Identification of asset Underpricing or Overpricing using Capital Asset Pricing Model (CAPM): 

 CAPM can be used to identify whether a security is underpriced or overpriced. 
 For example, there is a security which is expected to give a dividend of Rs.2/- growing perpetually at 6% 

and having a 𝛃 of 2 times. This is trading in the market @ Rs.20/-. The Treasury bill gives 4% return and 
market portfolio gives 9% return. Should we buy this security? 

 Taking market portfolio as bench mark the return we should require from this security is  
   =             
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   =          = 14%. This is also called as equilibrium return or Security Market Line return (SML 
Return). 

 The fair price of the share is the present value of the future benefits (growing perpetuity) discounted at 
equilibrium return. 

   =
  

    
 = 

 

    
 =

 

 
 =Rs.25/- 

The share is worth is Rs.25/- but trading at Rs.20/-. Hence it is underpriced, buy it. 
 Alternatively, one can compare the returns to make the decision. If we buy the share at Rs.20/- the cash 

flows are as follows:  
Year Cash Flows 
0 (20) 
1-∞ 2 to    (g = 6%) 

The IRR or ROI    = 
         

             
 + g = 

 

  
 + 0.06 = 16% 

 When we purchase the share at Rs.20/- the expected return is 16%. But for this share based on its risk 
the required return is 14%. Since expected return exceeds required return the share is underpriced, buy 
it. 

  

SML Return Expected Return Actual Price Fair Price Underpriced/Overpriced 

Less More Less More Underpriced 

Same Same Same Same Perfectly priced 

More Less More Less Overpriced 
 

Question no 12:  
a) Assume: The risk-free interest rate is 9%. The expected return on the market portfolio is 18%. 
    If a security has a beta factor of (a) 1.4, (b) 1.0 or (c) 2.3, find out the expected return on any capital asset. 
b) The following data relate to two securities A and B 
     Particulars  ‘A’ ‘B’ 
     Expected Return 22% 17% 
     Beta Factor  1.5 0.7 
     Assume: The risk-free interest rate is 10%. The expected return on the market portfolio is 18%. Find out the 
required return and also comment on the pricing as undervalued or overvalued or otherwise? 

Solution: 

a) Calculation of expected return:  
We assume that the market has perfectly priced the security. Hence, the expected return = SML Return  
(Required Return)  
     i)    =             = 9% + 1.4(18% -9%) = 21.6% 
    ii)    =             = 9% + 1 (18% -9%) = 18% 
   iii)    =             = 9% + 2.3(18% -9%) = 29.7% 

b) Identification of underpricing/over pricing using CAPM:  
Step 1: Calculation of SML return (Required return) for two securities 
    A:    =             = 10% + 1.5(18% -10%) = 22% 
    B:    =             = 10% + 0.7 (18% -10%) = 15.6% 
Step 2: Underpricing of overpricing 
Security SML Return Expected Return Pricing 
    A  22%  22%   Perfect 
    B  15.6%  17%   Underpriced 
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Question no 13: An investor is seeking the price to pay for a security, whose standard deviation is 3%. The 
correlation coefficient for the security with the market is 0.8 and the market standard derivation is 2.2%. The 
return from government securities is 5.2% and from the market portfolio is 9.8%. The investor knows that, by 
calculating the required return, he can then determine the price to pay for the security. What is the required 
return on the security? What is the required return, if correlation coefficient is not given? 

Solution: 

Step 1: Calculation of Beta (𝛃)  

𝛃 = 
  

  
X     

𝛃 = 
 

   
X   = 1.09 times 

Step 2: Required Return (SML Return) (  ) 
   =                    = 10.21% 

Step 3: Required Return if correlation is not given 
When correlation is not given then the required return should be calculated using CML 

   =    
  

  
        

   =     
 

   
          

   = 11.47% 

Conclusion: CML requires 11.47% while SML only 10.21% because in CML we asked the risk premium for the 
entire security risk but in SML the premium can be required only for that portion of standard deviation which is 
correlated to market i.e. systematic risk. 

Question no 14: The rates of return are given below on the security of company X and market portfolio for 10 
periods: 

Period Return of Security X (%) Return on Market portfolio (%) 

1 20 22 

2 22 20 

3 25 18 

4 21 16 

5 18 20 

6 -5 8 

7 17 -6 

8 19 5 

9 -7 6 

10 20 11 

What is the beta of Security X? 

Solution: 

𝛃 = 
     

   
 

Period S (Security Return) M (Market Return) S –   M –   (  –  )
 

 (S –  )*( M –  ) 

1 20 22 5 10 100 50 
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2 22 20 7 8 64 56 

3 25 18 10 6 36 60 

4 21 16 6 4 16 24 

5 18 20 3 8 64 24 

6 -5 8 -20 -4 16 80 

7 17 -6 2 -18 324 -36 

8 19 5 4 -7 49 -28 

9 -7 6 -22 -6 36 132 

10 20 11 5 -1 1 -5 

Total 150 120   706 357 

 

Mean of Security ( ) = 
∑ 

 
= 

   

  
 = 15 

Mean of Security ( ) = 
∑ 

 
= 

   

  
 = 12 

     = 
∑(   )     

   
 

     = 
   

    
 = 

   

 
 = 39.67 

Standard deviation of Market portfolio (𝛔M) = √
∑      

   
  = √

   

    
 = √

   

 
 = 8.857 

𝛃 =
     

   
= 

     

        
= 0.506 times 

Notes: 

 Characteristics of a population can be understood through the entire population data or through a 
sample data. 

 Generally, we try to understand two main characteristics of a population, namely: 
o Mean 
o Standard Deviation 

 This mean and standard deviation (𝛔) can be classified into two types: 
o Population Mean & Population Standard Deviation 
o Sample Mean & Sample Standard Deviation 

 It is believed that population standard deviation will generally be more than sample standard deviation 
because sample may miscount extremes. To adjust for this we use denominator ‘n-1’ while calculating 
the sample standard deviation. 

 Moreover when sample mean is assumed as actual mean, then it makes as loose the degree of freedom 
of determining the last number of population because it automatically gets determined through sample 
mean. Hence, the independent data used is ‘n-1’. 

 Sample can be classified into two types: 
o Large Sample (>30) – ‘n’ 
o Small Sample (<30) – ‘n-1’ 
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Question no 15: An investment advisor has been monitoring the equity share of spicy foods ltd. (SFL) over the past 
one year. On the basis of his assessment of the fundamentals of the company and his expectations on the stock 
market conditions during the next six months, he has provided the following projections: 

Probability (%) Return from SFL Shares (%) Return on the market Index (%) 

10 10 12 

15 16 16 

20 20 18 

25 26 22 

20 30 24 

10 36 30 

You are required to calculate the following:  
a) The expected return and risk of the SFL Share. 
b) The expected return and risk of the market index. 
c) The beta coefficient of the SFL Share. 

Solution: 

Step 1: Preparation of Computation table 

Probab
ility 

Security 
Return (S) 

Market 
Return (M) 

(S –  ) (M –  ) P(S –  )2 P(M –  )2 P(S – 

 )(M –  ) 
0.10 10 12 -13.5 -8.5 18.225 7.225 11.475 

0.15 16 16 -7.5 -4.5 8.438 3.038 5.063 

0.20 20 18 -3.5 -2.5 2.450 1.250 1.750 

0.25 26 22 2.5 1.5 1.563 0.563 0.938 

0.20 30 24 6.5 3.5 8.450 2.450 4.550 

0.10 36 30 12.5 9.5 15.625 9.0.25 11.875 

Total 54.75 0.23.55 35.651 
 

Step 2: Standard Deviation of the Security (𝛔S)  

(𝛔S) = √∑         = √      = 7.4% 

Step 3: Standard Deviation of the Market portfolio (𝛔M)  

(𝛔M) = √∑         = √      = 4.85% 

Step 4: Calculation of Beta (𝛃)  

𝛃 = 
     

   
 

      = ∑  (   )     = 35.651 

𝛃 = 
     

   
 = 

      

       
 = 1.52 times 

Final Solution: 
a) Expected return of the Security SFL = 23.5% 
     Risk of SFL Share = 7.4% 
b) Expected return of the Market Index = 20.5% 
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     Risk of Market Index = 4.8% 
c) Beta = 1.52 times 

Working Note:  

1) Calculation of Weighted Average return of the security ( ) 

  = (0.10*10)+(0.15*16)+(0.20*20)+(0.25*26)+(0.20*30)+(0.10*36) = 23.5 

2) Calculation of Weighted Average return of the Market Portfolio( ) 

  = (0.10*12)+(0.15*16)+(0.20*18)+(0.25*22)+(0.20*24)+(0.10*30) = 20.5 

Additional: Let is the risk free return to be 10% 

Security Market Line (SML)    =            = 10% + 1.52 (20.5% -10%) = 10 + 15.96 = 25.96% 

Capital Market Line (CML)    =    
  

  
        = 10% +

   

    
 (20.5% -10%) = 10 + 16.06 = 26.02% 

 

 

25.96%        26.02%   

20.5%                         M 23.5%           20.5% 23.5% 

 

   10%              10% 

 

             Security Market Line      Capital Market Line 

Conclusion: 

 As per Markowitz both the share and the market portfolio are equally good because market portfolio 
gives low return for low risk and the share high return for high risk. This is true if we ignore the risk free 
market and have efficiency frontier purely consists of risky assets. 

 However as per CML and SML, the SFL share is not good because the required return which is 26.02% 
and 25.96% respectively is more than the expected return 23.5%. 

 In SML we want only 25.96% from the share but in CML we ask 26.02% because we require the risk 
premium for the entire risk in CML where as in SML we asked the premium for only systematic risk. 

Question no 16: The following table gives an analyst’s expected return on two shares for particular market return:  
Market Return Aggressive Share Defensive Share 
6%  2%   8% 
20%  30%   16% 
i) What are the betas of two shares? 
ii) What is the expected return on each share if the market return is equally likely to be 6% or 20%? 
iii) If the risk free rate is 7% and the market return is equally likely to be 6% or 20%. What is SML? 
iv) What are the alphas of the two shares? 

Solution: 

Facts: 
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Situation Market Aggressive Defensive 

Depression 6% 2% 8% 

Boom 20% 30% 16% 

Part 1: Calculation of Beta (𝛃)  

𝛃 = 
                        

                       
 

   = 
                        

                       
= 

    

    
 = 

  

  
 = 2 times 

   = 
                        

                       
= 

    

    
 = 

 

  
 = 0.57 times 

Part 2: Calculation of expected return 
Aggressive: 

Situation Probability Return Weighted Return 

Depression 0.5 2 1 

Boom 0.5 30 15 

Expected Return 16 
 

Defensive: 

Situation Probability Return Weighted Return 

Depression 0.5 8 4 

Boom 0.5 16 8 

Expected Return 12 
 

Part 3: Calculation of SML Return 
Step 1: Calculation of    Expected return of Market Portfolio 
   = (0.5*6) + (0.5*20) = 13% 
Step 2: Calculation of SML Return 
Aggressive:    =             = 7 + 2 (13 -7) = 19% 
Defensive:    =             = 7 + 0.57 (13 -7) = 10.42% 

Part 4: Jenson’s Alpha 
Jenson’s Alpha = Expected Return – SML Return 

Security Alpha Pricing 

Aggressive 16 – 19= -3 Overpriced 

Defensive 12 – 10.42 = 1.58 Underpriced 
 

Question no 17: The beta coefficient of target ltd. is 1.4. The company been maintaining 8% rate of growth in 
dividends and earnings. The last dividend paid was Rs.4 per share. Return on government securities is 10%. Return 
on market portfolio is 15%. The current market price of one share of Target Ltd. is Rs.36.  
i) What will be the equilibrium price per share of Target Ltd.? 
ii) Would you advise purchasing the share? 

Solution: 

Step 1: Calculation of Required Return (SML Return) 
   =             = 10% + 1.4 (15% - 10%) = 17% 
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Step 2: Calculation of Dividend at the end of year (D1)  
D1 = D0 (1+g) = 4 (1+0.8) = 4 (1.08) = 4.32 

Step 3: Calculation of equilibrium price 

   =
  

    
 = 

    

    
 =

    

 
 =Rs.48/- 

Conclusion: For the share of this risk class we believe it is worth Rs.48/- but it is trading at Rs.36/-. Hence share 
is underpriced, buy it. 

Alternatively, 

Year Cash Flow 
0 (36) 
1-∞ 4.32 - D∞ (g = 8%) 

The IRR of the investment (Ke) = [D1/P0] + g = (4.32/36) + 0.08 = 0.2 or 20% 

Conclusion: We expect a return of 20% from the share at a price of Rs.36/- but for the security we require 17% 
return. Since expected return greater than required return, the share is underprice. So, buy it. 

Question no 18: Vial enterprise has a beta of 1.5. The risk free rate is 7% and the expected return on the market 
portfolio is 14%. The company presently pays a dividend of Rs.2.50 per share and investors expected a growth in 
dividend of 12% p.a. for many years to come. Compute the required rate of return on the equity according to 
CAPM. What is the present market price of the equity share assuming the computed return as required return? 

Solution: 

Step 1: Calculation of required return (SML Return) 
   =             = 7% + 1.5 (14% - 7%) = 7% + 10.5% = 17.5% 

Step 2: Calculation of Share Value 

   =
       

    
 = 

            

       
 = 

          

   
 = 

   

   
 = Rs.50.9/- 

Portfolio Beta: 

 How individual securities can have 𝛔 and 𝛃, portfolio to can have 𝛔 and 𝛃. 

 p =√                          . However 𝛃 of portfolio is simply weighted average 𝛃 of 

individual securities. i.e.    =           
 We saw that portfolio risk is influenced by 3 factors: 

o Individual securities risk – Measured by 𝛔 or 𝛃 
o Proportion of the investment -         
o Co-moment – Correlation Coefficient 

 In portfolio 𝛃 formula there is no correlation of x and y. Is co-moment ignored? 
No, because 𝛃 has correlation between each security & Market and if there exist anymore correlation 
between x and Y, it is purely unsystematic risk for which we do not require premium. 

Question no 19: You are analyzing a portfolio consisting of 4 securities. Data are: 

Security Beta of Security Expected Return (%) Amount invested (Million) (Rs.) 

A 1.4 16 3.8 

B 0 6 5.2 
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C 0.7 10 6.1 

D 1.1 13 2.9 

Calculate portfolio return and beta and analyses the individual securities? Assume expected return on market 
portfolio to be 10%. 

Solution: 

Step 1: Calculation of portfolio return 

Security Value (Million Rs.) Proportion Return Weighted Return 

A 3.8 0.211 16 3.38 

B 5.2 0.289 6 1.73 

C 6.1 0.339 10 3.39 

D 2.9 0.161 13 2.09 

 18 1  10.59 

 

 

 

Step 2: Calculation of portfolio beta 

Security Value (Million Rs.) Proportion Beta Weighted Beta 

A 3.8 0.211 1.4 0.29 

B 5.2 0.289 0 0 

C 6.1 0.339 0.7 0.24 

D 2.9 0.161 1.1 0.18 

 18 1  0.71 
 

Step 3: SML return of portfolio 
   =             = 6% + 0.71 (10% - 6%) = 6% + 2.4% = 8.4% 

Conclusion: For this portfolio risk we should require return of 8.84% but the portfolio is expected to give 
10.59%. Hence, the portfolio is underpriced. Recommended to buy the portfolio. 

Step 4: Analysis of individual securities 

Security SML Return (RF+𝛃(RM-RF) Expected Return Pricing 

A 6% + 1.4 (10% - 6%) = 11.6% 16% Under pricing 

B 6% + 0 (10% - 6%) = 6% 6% Perfect Pricing 

C 6% + 0.7 (10% - 6%) = 8.8% 10% Underpricing 

D 6% + 1.1 (10% - 6%) = 10.4% 13% Underpricing 
 

Question no 20: You have Rs.500000 to invest in a stock portfolio. Your choices are stock A where you invest 
Rs.140000, stock B where you invest Rs.160000 and stock C and risk free asset where you invest the balance. 
Given the beta of stock A is 0.9, stock B 1.2 and that of stock C is 1.6 and the overall beta is that of the whole 
market, how much money you will invest in stock C and risk free asset? 

Solution: 

Security Value Proportion 

A 140000 0.28 
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B 160000 0.32 

C &   200000 0.40 

 500000 1.00 

Let proportion of A, B, C &   be  ,      &    
   =      +     +     
  1 = (0.28*0.9) + (0.32*1.2) + (  *1.6) 
   = 0.2275 
    = 0.4 - 0.2275 = 0.1725 

Check: 

Security Proportion Value 𝛃 Weighted 𝛃 

A 0.28 140000 0.9 0.252 

B 0.32 160000 1.2 0.384 

C 0.2275 113750 1.6 0.364 

RF 0.1725 86250 0 0 

 1 500000  1 

 

Question no 21: A stock has 𝛃 of 1.6 and expected return of 16%. Risk-free asset is currently earning 5%. 
a) What is the expected return of portfolio of two assets invested in equal proportion? 
b) If a portfolio of the two assets has a beta of 0.6, what are the portfolio weights? 
c) If the portfolio of the two assets has an expected return of 11%, what its beta? 
d) If a portfolio of the two assets has a beta of 3.2, what are the portfolio weights? How do you interpret the 
weights? 

Solution: 

Facts:  
𝛃 of Security = 1.6 
  = 16%  
   = 5% 
𝛃 of risk free asset = 0 

Part A: Portfolio return when amount invested equally in two assets 

Asset Proportion Return Weighted Return 

Security 0.5 16 8 

Risk free 0.5 5 2.5 

   10.5% 
 

Part B: Portfolio weights to achieve a portfolio beta of 0.6 
   =      +       
0.6 =        +      
   = 0.6/1.6 = 0.375 
    = 1 – 0.375 = 0.625 
Invest 37.5% in security and 62.5% in risk free asset to have a portfolio 𝛃 of 0.6. 

Part C: Portfolio 𝛃 when portfolio return is 11% 
   =      +       
11 =   *16 + (1 -   )*5 
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6 = 11   
   = 6/11 = 0.5455 
    = 1 – 0.5455 = 0.4545 
   =      = 0.5455*1.6 = 0.8728 times 

Part D: Portfolio weights when portfolio 𝛃is 3.2 
   =      +       
3.2 =          +        
   = 3.2/1.6 = 2 
    = 1 – 2 = -1 
Invest 200% of the wealth in the security by borrowing 100%. 

Question no 22:Mr. X is attempting to evaluate two possible portfolios, which contains the same set of five assets 
but in different proportions. He is particularly invested using beta to compute the risk of the portfolios. So he has 
gathered the following information: 

Stock Essar Shipping Clariant Vijaya Bank M&M BSAF 

Beta 1.3 0.7 1.25 1.1 0.90 

Portfolio A 10% 30% 10% 10% 40% 

Portfolio B 30% 10% 20% 20% 20% 

a) Calculate betas of portfolio A and B. 
b) Which portfolio is more risky? 
c) If Mr. X sells Essar shipping which portfolio is more risky? 
d) If Mr. X replaces Essar shipping with Clariant, which portfolio is more risky? 

Solution: 

Part A: Calculation of Portfolio Beta 

Security 𝛃 Proportion A  𝛃  Proportion B  𝛃  

Essar 1.3 0.10 0.13 0.30 0.39 

Clariant 0.7 0.30 0.21 0.10 0.07 

Vijaya Bank 1.25 0.10 0.13 0.20 0.25 

M&M 1.1 0.10 0.11 0.20 0.22 

BSAF 0.90 0.40 0.36 0.20 0.18 

   0.94  1.11 
 

Part B:  
Portfolio B is higher risky since it has higher beta. 

Part C: Calculation of Portfolio Beta if Essar is sold 
When Essar is sold, the stock becomes cash. Hence, we are moving our funds from an asset having 𝛃 of 1.32to 
an asset having 𝛃 of ‘0’ (i.e. cash-𝛃 of cash is 0)  
𝛃 of Portfolio A = 0.94 – 0.13 = 0.81 
𝛃 of Portfolio B = 1.11 – 0.39 = 0.72 
In this scenario portfolio A is more risky. 

Part D: Calculation of Portfolio Beta if Essar replaced with Clariant 
𝛃 of Portfolio A = 0.94 – 0.13 – 0.21 + (0.4*0.7) = 0.88 
𝛃 of Portfolio B = 1.11 – 0.39 – 0.07 + (0.4*0.7) = 0.93 
In this scenario Portfolio B is more risky. 
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Question no 23: P ltd. has an expected return of 22% and standard deviation of 40%. Q ltd. has an expected return 
of 24% and standard deviation of 38%. P has a beta of 0.86 and Q 1.24. The correlation between the returns of P 
and Q is 0.72. The standard deviation of the market return is 20%. 
a) Is investing in Q better than investing in P. 
b) If you invest 30% in Q and 70% in P, what is your expected rate of return and the portfolio standard deviation? 
c) What is the market portfolios expected rate of return and how much is the risk-free rate? 
d) What is the beta of portfolio if P’s weight is 70% and Q is 30%? 

Solution: 

Facts:  
Particulars  P Q 
Expected Return 22% 24% 
Standard Deviation 40% 38% 
Beta   0.86 1.24 

Correlation between P and Q = 0.72 
Standard Deviation of Market = 20% 

Part A: Q is better than P because it gives higher return for the lower risk. 

Part B: Calculation of Portfolio return and Portfolio risk 
Portfolio Return: 

Security Proportion Return Weighted Return 

P 0.70 22 15.40 

Q 0.30 24 7.20 

   22.60 
 

Portfolio Standard Deviation (Risk): 

portfolio = √                           

portfolio = √                                             

portfolio = √                  

portfolio = √        

portfolio = 37.05% 

Part C: Calculation of    and    
It is assumed that both the securities are properly priced in the market. Hence the required return= expected 
return i.e. Expected return = SML return 
Expected return of ‘P’ =             
22 =                - - - - - - - - - Eq.1 
Expected return of ‘q’ =             
24 =                 - - - - - - - - - Eq.2 
Eq.1 – Eq.2 
22 – 24 =                 –                 
      -2 = -0.38         

      = 
  

     
= 5.26 

Substitute in Eq.1 
22 =                 
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22 =    0.86*5.26 
   = 22 – 4.52 = 17.48  
   = 17.48 +5.26 = 22.74 
The return on Market portfolio is 22.74%, the risk free return in 17.48% and the market risk premium is 5.26% 

Part D: Calculation of portfolio Beta 

Security Proportion 𝛃 Weighted 𝛃 

P 0.70 0.86 0.602 

Q 0.30 1.24 0.372 

Portfolio Beta 0.974 
 

Levered Beta and Unlevered Beta: 

 Beta represents risk i.e. how much the company’s return varies in relation to the variation in the 
market. 

 Risk Can be classified into two types: 
o Business Risk 

 Nature of products/Services 
 Cost Structure 

o Financial Risk – Capital Structure 
 When there is a recession in the market the sales of the company get affected. How much it gets 

affected depends on the nature of the product/services of the company. If your product is discretionary 
impact is high and vice-versa. 

 If the sales decreases, the operating profit (EBIT) also decreases. How much percentage it decreases 
depends on the fixed cost in the cost structure. More fixed costs are used more the risk. 

 When the operating profit drops, obviously return to the shareholder also decreases but how much it 
decreases depends on debt proportion in capital structure. 

 Beta “𝛃” 
o Asset -    (Source Beta) 
o Securities – (Destination Beta) 

 Debt –   = 0 
 Equity –    

 Levered Beta –    

 Unlevered Beta –    
 The business risk is nothing but variability in company’s profit. Since the profit is shared by the 

securities, debt & security by way of interest & dividends, the variability in profit also will be attributable 
to the securities. 

 However, the debt security earn a constant interest irrespective of the business risk.  Hence debt beta is 
“0”. Hence, the entire asset beta is now is to be taken by securities. 

 If an equity shareholder is holding shares in an all equity company his risk is only business risk and his 
beta is called “Unlevered beta”. Beta Unlevered = Beta Asset 

 If he is a shareholder in a company which has borrowed, then he has business & financial risk. His beta 
is called as “Levered Beta”. 

 Obviously   >  . The relationship can be understood as follows: 

o No Tax   –    =    X 
   

 
 

o Tax given–   =    X 
         

 
 

 Why should we know the concept of levered & unlevered beta? 
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o Beta is required to calculate    
o    is required for two main purposes: 

 Share Valuation -    used as discount rate 
 Project Selection – IRR compared with WACC and to calculate WACC    is required. 

o Companies sometimes cannot use its 𝛃 for calculate it’s    in the following two cases: 
 Goes for public issue for the first time – Data not available to calculate 𝛃 
 Diversifies into unrelated business – Company’s 𝛃 is unrelated to the risk of the new 

project 
o In such case we should take the 𝛃 of another company having the related business which is 

called as “Proxy Beta” but we cannot 𝛃 as it is because the capital structures may differ. In such 
case we require the 𝛃 to be converted into unlevered 𝛃 that represent only business risk and 
reconvert into levered 𝛃 using this company’s capital structure. 

Question no 24: Two companies are identical in all respects except capital structure. One company AB ltd. has a 
debt equity ratio of 1:4 and its equity has a beta value of 1.1. The other company XY ltd. has a debt equity ratio of 
3:4. Income tax is 30%. Estimate beta value of XY ltd. given the above. 

Solution: 

Step 1: Calculation of unlevered 𝛃 of AB ltd.  
Debt: Equity = 1:4 

   =    X 
 

        
 

   =     X 
 

           
 = 0.94 

Step 2: Calculation of levered 𝛃 of XY ltd.  
Debt: Equity = 3:4 

   =    X 
        

 
 

   =      X 
           

 
 = 1.43 

Question no 25: Vinay Company’s WACC is 10% and its tax rate is 35%. Vinay company’s pre-tax cost of debt is 
10% and its debt-equity ratio is 1:1. The risk-free is 8% and the market risk premium is 7%. What is the beta of 
Vinay Company’s equity? 

Solution: 

Step 1: Calculation of    

Source Proportion Cost Weighted Cost 

Equity 0.5 6.75/0.5 = 13.5 6.75 (10-3.25) 

Debt 0.5 10 (1-0.35) = 6.5 3.25 

Weighted Average Cost of Capital 10 
 

Step 2: Calculation of levered 𝛃 
  =    + 𝛃 (   –  )  
    =   + 𝛃X   
7𝛃 = 13.5 – 8  
7𝛃 = 5.5 
𝛃 = 5.5/7 = 0.79 times 
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Step 3: Calculation of Unlevered 𝛃 
Debt: Equity = 1:1 

   =    X 
 

        
 

   =      X 
 

           
 = 0.48 

The business risk of Vinay Company has a beta of 0.48 times. Since the company has borrowed, the shareholder 
in addition to business risk will also have financial risk. Hence, the equity bet is 0.79 times. 

Concept of Proxy Beta: 

 Sometimes company cannot use its own beta for share valuation or project selection.  
 In such case, it will beta of other companies which is called as “PROXY BETA”. 
 While taking proxy beta the following points should be kept in mind: 

o We should only take the asset beta/unlevered beta of the other company because that only 
purely represents the business risk. 

o Even, the unlevered/asset beta taken should pertain to related business. 
o To even out extremes, the company should take proxy beta of more than one company in the 

related business and average it out. 
 

*Question no 26:  Excellent ltd. is a frozen food packaging company and is looking to diversify its activities into the 
electronics business. The business project it is considering has a return of 18% and excellent ltd. is trying to decide 
whether the project should be accepted or not. To help it decide it is going to use the CAPM. The company has to 
find a proxy beta for the projects and has the following information on three companies in the electronics 
business:  
a) Superior ltd: Equity beta of 1.33 financed by 50% and 50% equity. 
b) Admirable ltd: Admirable ltd. has an equity beta of 1.30, but it has just taken on a totally unrelated project, 
accounting for 20% of the company’s value that has an asset beta of 1.4. The company is financed by 40% debt 
and 60% equity. 
c) Meritorious ltd. equity beta of 1.05. Financed by 35% debt and 65% equity. 
Assume that all debt is risk-free and that corporate tax is at a rate of 35%. Excellent ltd. is financed by 30% debt 
and 70% equity. The return of risk-free securities stand at 10% and the return on the market portfolio stands at 
14%. Should the company accept the project? 

Solution: 

Step 1: Calculation of unlevered 𝛃 of related business: 
Step A: Calculation of    of Superior Ltd: 
Debt : Equity = 1:1 

   =    X 
 

        
 

   =      X 
 

           
 = 0.81 

Step B: Calculation of    of MeritoriousLtd: 
Debt : Equity = 0.35:0.65 

   =    X 
 

        
 

   =      X 
    

                 
 = 0.78 

Step C: Calculation of    of Admirable Ltd: 
Debt : Equity = 0.4:0.6 
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   =    X 
 

        
 

   =     X 
   

               
 = 0.91 

Step D: Calculation of    of Admirable Ltd related business: 

Business Proportion 𝛃 Weighted 𝛃 

Related 0.8 0.63/0.8 =0.79 0.63 (0.91-0.28) 

Unrelated 0.2 1.4 0.28 

Portfolio Beta 0.91 
 

Step 2: Calculation of Proxy Beta 
Proxy Beta = Average beta 

Proxy Beta = 
              

 
 = 0.79 times 

Step 3: Converting proxy beta to levered beta (Calculation of    of Excellent ltd.  
Debt: Equity = 0.3:0.7 

   =    X 
        

 
 

   =      X 
               

   
 = 1.01 

Step 4: Calculation of    
   =             = 10% + 1.01 (14% - 10%) = 10% + 4.04% = 14.04% 

Step 4: Calculation of    

Source Proportion Cost Weighted Cost 

Equity 0.7 14.04% 9.83 

Debt 0.3 10% (1-0.35) = 6.5% 1.95 

Weighted Cost of Capital 11.78% 

The IRR of the project is 18% while the cost of capital of the project is 11.78%. Thus the project can be accepted 
since it gives positive NPV. 

Question no 27: M/s V steels ltd. is planning for a diversification project in Automobile sector. Its current equity 
beta is 1.2, whereas the automobile sector has 1.6. Gearing of automobile sector is 30% debts, 70% equity. If 
expected market return is 25%, risk free debt is10% and taxation rate is taken as 30% and also that corporate debt 
is assumed to be risk free, compute suitable discount rate under the following situations:  
a) Project financed by equity only. 
b) By 30% debt and 70% equity. 
c) By 40% debt and 60% equity. 

Solution: 

Part A: Project is financed 100% by equity 
Step 1: Calculation of Unlevered Beta of Automobile sector 
Debt: Equity = 0.30:0.70 

   =    X 
 

        
 

   =     X 
    

                 
 = 1.23 

Step 2: Calculation of    
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Since it is 100% equity, the equity beta is unlevered beta. 
   =             = 10% + 1.23 (25% - 10%) = 10% + 18.45% = 28.45% 
Since it is all equity company WACC =    = 28.45% 

Part B: Project is financed by 30% debt and 70% equity 
The debt: equity is ratio is the same for the project and the automobile sector, we can take sector beta straight 
away as proxy beta. 
Step 1: Calculation of    
   =             = 10% + 1.6 (25% - 10%) = 10% + 24% = 34% 
Step 2: Calculation of WACC 

Source Proportion Cost Weighted Cost 

Equity 0.7 34% 23.8% 

Debt 0.3 10 (1-0.3) = 7% 2.1% 

Weighted Cost of Capital 25.9% 

 

Part C: Project is financed by 40% debt and 60% equity 
Step 1: Calculation of Unlevered Beta of Automobile sector 
  = 1.23 
Step 2: Converting to levered beta 
Debt: Equity = 0.4:0.6 

   =    X 
        

 
 

   =      X 
               

   
 = 1.80 

Step 3: Calculation of    
   =             = 10% + 1.80 (25% - 10%) = 10% + 27% = 37% 
Step 4: Calculation of WACC 

Source Proportion Cost Weighted Cost 

Equity 0.6 37% 22.2% 

Debt 0.4 10 (1-0.3) = 7% 2.8% 

Weighted Cost of Capital 25% 
 

Question no 28: Vishal enterprise is considering a shipping project for which it purposes to employ a debt-equity 
ratio of 2:1. Its pre-tax cost of debt will be 12% and its expected tax rate is 20%. There are three forms, A, B and C 
engaged wholly in shipping. Their tax rate is 35%. Their equity betas and debt-equity ratios are as follows:  
Company Equity Beta Debt-Equity Ratio 
A  1.40  2.0   
B  1.20  1.8 
C  1.10  1.5 
The risk-free rate is 8% and the expected return on market portfolio is 14%. What is the average asset beta of the 
three firms A, B and C.? And calculate the required rate of return of the company? 

Question no 29: Amit Company’s equity beta is 1.30. Its debt-equity ratio is 1.50 and its tax rate, m is 30%. What is 
Amit Company’s asset beta? 

Solution: 

Calculation of Asset Beta:  
Debt: Equity = 1.5:1 
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   =    X 
 

        
 

   =     X 
 

             
 = 0.634 times 

Question no 29: Omega Company’s beta is 1.4. The risk-free rate is 8% and the market risk premium is 7%. 
Omega’s debt-equity ratio is 0.8:1. Its pre-tax cost of debt is 12%. If the tax rate is 35%, what is its WACC? 

Solution: 

Step 1: Calculation of    
   =             = 8% + 1.4 * 7% = 8% + 9.8% = 17.8% 

Step 1: Calculation of WACC 
Debt: Equity = 0.8:1 
Source  Proportion Cost   Weighted Cost 
Equity  1/1.8  17.8%   9.79% 
Debt  0.8/1.8  12% (1-0.35) = 7.8% 3.47% 
       13.36% 

Question no 30: A project had an equity beta of 1.2 and was going to be financed by a combination of 30% debt 
and 70% equity. Assuming debt-beta to be zero, calculate the project required return taking risk-free rate of 
return to be 10% and return on market portfolio at 18%. 

Solution: 

Step 1: Calculation of    
   =             = 10% + 1.2 (18% - 10%) = 10% + 9.6% = 19.6% 

Step 1: Calculation of WACC 
Debt: Equity = 0.8:1 
Source  Proportion Cost  Weighted Cost 
Equity  0.7  19.6%  13.72% 
Debt  0.3  10%  3%  
      16.72% 

Question no 31: Company D has a beta value of 1.2. It is thinking of undertaking a project with a beta value of 1.7. 
If, when accepted, the project will comprise of 10% of the firm’s total worth, what will be the subsequent beta 
value of the company? 

Solution: 

 Company is nothing but portfolio of projects. 
 Each project will have its own beta and the beta of the company is portfolio beta. 
 This company D has now two projects namely: 

o Existing project with a beta of 1.2 
o New project with a beta of 1.7 

 The revised beta value of the company is as follows: 
Project Proportion β Weighted β 
Existing 0.9  1.2 1.08 
New 0.1  1.7 0.17 
      1.25 

Sharpe- Single Index Model: 
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 Learning Objectives: 
o Understanding β using regression analysis 
o Characteristic Market Line (CML)  
o Understanding correlation, regression and standard error 
o Analyzing security risk into systematic and unsystematic risk 
o Co-efficient of determination 
o Portfolio risk as per Sharpe-Single index model 

Question no 32:  

Year Jay Kay ltd Market Return on 
GOI Bond  Share Price DPS Index Dividend Yield 

2002 242 20 1812 4% 6% 

2003 279 25 1950 5% 5% 

2004 305 30 2258 6% 4% 

2005 322 35 2220 7% 5% 

Compute beta value of the company at the end of 2005. Also find out the Characteristic Market Line for this 
security and analyze the security variance into systematic and unsystematic risk? 

Solution: 

Step 1: Return from the security for the past 3 years:  

% Return from the security = 
                         –                     

                   
 

Year Computation Return 

2002-2003           

   
 

25.62% 

2003-2004           

   
 

20.07% 

2004-2005           

   
 

17.05% 

 

Step 2: Return from the market for the past 3 years:  

% Return from the security = 
                                  

                   
+ Dividend Yield 

Year Computation Return 

2002-2003          

    
     

12.62% 

2003-2004          

    
    21.79% 

2004-2005          

    
    5.32% 

 

Step 3: Summary of the above data: 

Year Security (Y) Market (X) 

1 25.62% 12.62% 

2 20.07% 21.79% 

3 17.05% 5.32% 
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Step 4: Calculation of β 

Year Market (X) Security (Y) x-  Y-  (x- )( Y- )        
1 12.62 25.62 -0.62 4.71 -2.92 0.3844 

2 21.79 20.07 8.55 -0.84 -7/18 73.10 

3 5.32 17.05 -7.92 -3.86 30.57 62.73 

 39.73 62.74   20.47 136.21 
 

  = 
     

 
 = 13.24 

  = 
     

 
 = 20.91 

β = 
            

   
 = 

∑          

 

√
     

 

  = 
∑          

 
     

 

 = 
∑          

     
 

β = 
     

      
  = 0.15 times 

 

Step 5: More formulae for calculating 𝜷 

𝜷 = 
∑       

∑ 
 
      

 

𝜷 = 
 ∑   ∑  ∑  

 ∑ 
 
  ∑   

 

Computation Table: 

Year X Y XY    
1 12.62 25.62 323.32 159.26 

2 21.79 20.07 437.33 474.80 

3 5.32 17.05 90.71 28.30 

Total 39.73 62.74 851.36 662.36 

Summary of Facts: 

∑  = 39.73; ∑  = 62.74;   = 13.24;   = 20.91; ∑   = 851.36; ∑   = 662.36; n=3 

𝜷 = 
∑       

∑ 
 
      

 = 
                      

                   
 = 0.15 times 

𝜷 = 
 ∑   ∑  ∑  

 ∑ 
 
  ∑   

 = 
                        

                   
 = 0.15 times 

Step 6: 𝜷 calculation using regression method 
𝜷 can be calculated using least squares method or regression equation method: 
∑  = nα + β∑  
∑   = α∑  + β∑   

62.74 = 3α + 39.73β             → ❶ 
851.36 = 39.73α + 662.36β → ❷ 
On solving equation 1 & 2, α = 18.93; β = 0.15 
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Notes – Calculation of 𝜷 using regression analysis: 

 Market return influences security’s return. Hence, market return is represented in X-axis and security return 
in Y-axis. 

 If the points on the graph naturally falls into a straight line, then we conclude that the correlation between 
the market and security return is perfect. 

 The linearity is expressed as an equation as follows: y=βx+α, where β is the slope and α is a constant 

                                                                        

Slope of the line 𝜷 = 
   

   
 = 2 or 

   

   
 = 2. This means, any two points in the line will have same slope. Hence 

𝜷 = 
                          

                        
 

 However, if the data is not perfectly correlated, then the points will be scattered. More they are scattered 
weaker the correlation. In this problem do not fit into straight line. In such case we should discover a 
straight line with a slope of β and constant α which runs exactly in the middle of the scattered points. This 
line can be discovered using regression equation. 
∑  = nα + β∑  
∑   = α∑  + β∑   

           
 By solving the above two lines, we can get β value as follows: 

∑  = nα + β∑           → ❶  
∑   = α∑  + β∑    → ❷ 
Multiple first equation by ‘∑ ’ and 2nd equation by ‘n’ 
∑ ∑  = nα∑  + β ∑          → ❶  
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Example:  

Year X Y 

1 1% 5% 

2 2% 7% 

3 3% 9% 

 

Data for the chart: 

Year         X-Values Y-Values 

 1               12.62 25.62 

 2               21.79 20.07 

 3               5.32 17.05 
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n∑   = nα∑  + nβ∑            → ❷ 
❷ - ❶, 
[n∑  ] – [∑ ∑ ] = [nα∑  + β ∑    ] – [nα∑  + nβ∑  ] 
[n∑  ] – [∑ ∑ ] = [nα∑  – nα∑ ] + [β ∑     – nβ∑  ] 
[n∑  ] – [∑ ∑ ] = β[ ∑     – nβ∑  ] 

𝜷 = 
 ∑   ∑  ∑  

 ∑ 
 
  ∑   

 

Characteristic Market Line – Sharpe-Single Index Model: 

 Since the points representing market return and JK ltd. Shares return were scattered, through regression we 
found out a representative line called line best fit that establishes the relationship between the market and 
the security return. 

 The equation of that line is referred to as Characteristic Market Line which is as follows: 
      =          +               
In this case   =             +   

 Even in the market return is “0” the security gives some return (it may be positive or negative) which is 
called as “α”.  

 In addition to α, the security gives β time’s market return. 
 What is then the error term? 

o Error term is nothing but the difference between the point on the regression line and the actual 
point in the graph.  

o  
                                                                                              

                   Characteristic Market Line = 0.15  +18.93 

o The line will be called as “line of best fit” when the total of error term is “0”. This means sometimes 
the actual points lies above the line and sometimes below it and the error gets evened out to make 
this line representative. 

o In this problem the error term is calculated as follows:  
Step 1: Calculation of    Characteristic Market line 
Year            

1  12.62 (0.15*12.62) + 18.93 = 20.82 
2  21.79 (0.15*21.79) + 18.93 = 22.20 
3  5.32 (0.15*5.32) + 18.93 = 19.73 
Step 2: Calculation of error term 
Year                       

1  25.62  20.82  4.80 
2  20.07  22.20  -2.13 
3  17.05  19.73  -2.67 
       0 

o This error term is referred to as standard error. 
 Hence,                    = Regressed Return +    =                 
 When, correlation is perfect the actual point and the regressed point will be same i.e. is always is “0”. When 

correlation is imperfect ∑   = 0 and in perfect correlation    & ∑   = 0 

Analyzing risk using Sharpe-Single Index Model: 

Step 1: Calculation of Variance of security return (JK ltd.’s return) 
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Year y-         
1 4.71 22.18 

2 -0.84 0.71 

3 -3.86 14.90 

  37.79 
 

Variance of security return (     = 
∑      

 
 = 

     

 
 = 12.60 

 

Step 2: Calculation of Variance of Market return 

Year x-         
1 -0.62 0.3844 

2 8.55 73.10 

3 -7.92 62.73 

  136.21 
 

Variance of security return (     = 
∑      

 
 = 

      

 
 = 45.40 

Step 3: Calculation of Variance of Error Term 

Year                 
  

1 4.80 4.80 23.04 

2 -2.13 -2.13 4.54 

3 -2.67 -2.67 7.13 

 0  34.71 
 

Variance of security return (   
   = 

∑       
 

 
 = 

     

 
 = 11.57 

Step 4: Analysis of security risk 
V =       +    

  
12.60 =      X       + 11.57 
12.60 =      + 11.57 

Notes-Analyzing risk using Sharpe-Single Index Model: 

 In Characteristic Market Line α and β are constant and   ,    and    are variables. 
 Variables will vary i.e. it will be having variance                    . The relationship between the 

security variance, market variance and error term variance is established through the following 
equation: 
V =       +    

  or V =        +    
  i.e. Total Risk = Systematic Risk + Unsystematic Risk 

 Security varies by 12.6%. Why it varies? 
Answer: Because the market varies, the security varies β times of the market. This portion of the 
security variance that can be explained by market variance is called as systematic risk. The balance 
variance of the security which cannot be explained is called as unsystematic risk. 

 Co-efficient of determination (CoD) = 
               

          
 = 

    

     
 = 0.08 or 8%; This means out of the total 

risk only 8% can be explained with reason and balance 92% remain unexplained i.e. the risk that is 
determinable due to change is only 8%. 
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Question no 33: The following details are given for X and Y companies stocks and the BSE Sensex for a period of 
one year. Calculate the systematic and unsystematic risk for the companies’ stocks. If equal amount of money is 
allocated for the stocks what would be the portfolio risk? 

Particulars X Stock Y Stock Sensex 

Average Return 0.15 0.25 0.06 

Variance of return 6.3 5.86 2.25 

𝜷 0.71 0.685  

Co-efficient of determination = 0.18. 

Solution: 

Step 1: Analyzing the variance of the security X return 
V =       +    

  i.e. Total risk = Systematic risk + Unsystematic Risk 
V =            +    

  
6.3 =       +    

  
   

  = 6.3 – 1.134 
   

  = 5.166 
Systematic risk = 1.134 and Unsystematic risk = 5.166 

Co-efficient of determination = 
               

          
 = 

     

   
 = 0.18 (Confirmed in the question) 

Alternatively, 

Co-efficient of determination = 
               

          
 

Systematic risk = Co-efficient of determination X Total Risk 
Systematic risk = 0.18 X 6.3 
Systematic risk = 1.134 
Unsystematic Risk = Total Risk – Systematic Risk 
Unsystematic Risk = 6.3 – 1.134 = 5.166 

Alternatively, 

Systematic risk = Co-efficient of determination X Total Risk 
Systematic risk = 0.18 X 6.3 
Systematic risk = 1.134 
Unsystematic Risk = Total Risk (1– Co-efficient of determination)  
Unsystematic Risk = 6.3 (1– 0.18) = 5.166 

Step 2: Analyzing the variance of the security Y return 
V =       +    

  i.e. Total risk = Systematic risk + Unsystematic Risk 
V =             +    

  
5.86 =       +    

  
   

  = 5.86 – 1.056 
   

  = 4.804 
Systematic risk = 1.056 and Unsystematic risk = 4.804 

Co-efficient of determination = 
               

          
 = 

     

    
 = 0.18 (Confirmed in the question) 

Alternatively, 
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Systematic risk = Co-efficient of determination X Total Risk 
Systematic risk = 0.18 X 5.86 
Systematic risk = 1.056 
Unsystematic Risk = Total Risk – Systematic Risk 
Unsystematic Risk = 5.86 – 1.056 = 4.804 

Alternatively, 

Systematic risk = Co-efficient of determination X Total Risk 
Systematic risk = 0.18 X 5.86 
Systematic risk = 1.056 
Unsystematic Risk = Total Risk (1– Co-efficient of determination)  
Unsystematic Risk = 5.86 (1– 0.18) = 4.804 

Step 3: Variance of a portfolio consisting of equal proportion of X and Y 
In Sharpe-Index the portfolio variance is calculated as follows:  
Variance of portfolio =         +      

  

Variance of portfolio =           
       

    
    

    
 ; this can be further understood as 

follows:  

Systematic Risk =   
     

Unsystematic Risk =   
                          

                        
In this problem, the portfolio variance is as follows: 
Systematic risk =                                =                = 1.095 
Unsystematic Risk =                      = 2.4925 
Total Risk = Systematic Risk + Unsystematic Risk = 1.095+2.4925 = 3.5875 

The portfolio variance is 3.5875 and the standard variation is 𝛔P = √       = 1.8941 

Notes – Some observations from the Sharpe-Single index Model: 

                          =       +   

 Expected return of a security (    =      ; in this there is no error term because the average of error 
term will be “0” because ∑   = 0 

 The security return is influenced by 4 input factors: 
o α – Constant 
o β – Constant 
o    – Variable 
o    – Variable 

 Any variable has two features: 

o Mean -                 
o Standard Deviation / Variance -          

  
 It can be statically proved that correlation between market return and the error term is “0”. If 

correlation exists, then the error is not random error. It is influenced by market and it becomes 
systematic risk. 

 It is empirically proved that there is no correlation between the error terms of two securities that is why 
in unsystematic correlation of portfolio the formula is  

=   
    

    
    

                 

=   
    

    
    

                  

=   
    

    
    

  

Sharp-Optimum Portfolio Construction: 
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Steps to construct optimum portfolio under Sharpe-Single Index Model: 

1. Calculate Reward (Return) to volatility (Risk) ratio 

2. Arrange the security in the descending order of that ratio 

3. Calculate cutoff point and identify the securities to be invested 

4. Calculate Zj 
5. Calculate the portfolio proportions 

Cut-off Point [C*] = 
      ∑        

 
         

   

        ∑   
  

         
 

Calculation of [Zj] =     
                     

Reward to Volatility ratio = 
     

 
 

 

Question no 34: Find out the cutoff point and optimal portfolio using the following data: 

Security Mean Return Excess Return 
(       

Beta Unsystematic 

risk (𝛔   ) 

Excess return to beta 

1 19 14 1 20 14 

2 23 18 1.5 30 12 

3 11 6 0.5 10 12 

4 25 20 2 40 10 

5 13 8 1 20 8 

6 9 4 0.5 50 8 

7 14 9 1.5 30 6 

The risk free rate less rate of interest is 5% and the market variance is 10. 

Solution: 

Step 1: Calculation of Input data for cutoff point 

1 2 3 4 5 6 

Security         𝜷         𝜷 / Unsystematic risk ∑      𝛃 /unsystematic risk ∑       

1 14 0.7 0.7 0.05 0.050 

2 12 0.9 1.6 0.075 0.125 

3 12 0.3 1.9 0.025 0.150 

4 10 1 2.9 0.1 0.250 

5 8 0.4 3.3 0.05 0.300 

6 8 0.04 3.34 0.005 0.305 

7 6 0.45 3.79 0.075 0.380 
 

Step 2: Calculation of Cutoff point 

Cut-off Point [C*] = 
      ∑        

 
         

   

        ∑   
  

         
 

Cut-off Point [C*] = 
                             

                               
 

Security Computation Cutoff Point 
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1 [10X0.7]/[1+(10X0.05)] 4.67 

2 [10X1.6]/[1+(10X0.125)] 7.11 

3 [10X1.9]/[1+(10X0.15)] 7.6 

4 [10X2.9]/[1+(10X0.25)] 8.29 

5 [10X3.3]/[1+(10X0.30)] 8.25 

6 [10X3.34]/[1+(10X0.305)] 8.25 

7 [10X3.79]/[1+(10X0.38)] 7.9 

The portfolio should consist of only 1, 2, 3 and 4 because beyond that the utility (Cutoff point) reduces. 

Step 3: Calculation of Zj 

Calculation of [Zj] =     
                     

Calculation of [Zj] =                                    

 

Security Computation Zj 

1 1/20 X (14 – 8.29) 0.2855 

2 1.5/30 X (12 – 8.29) 0.1855 

3 0.5/10 X (12 – 8.29) 0.1855 

4 2/40 X (10 – 8.29) 0.0855 

Total 0.742 
 

Step 4: Optimum portfolio return 

Security Computation Zj 

1 0.2855/0.742 38.48% 

2 0.1855/0.742 25% 

3 0.1855/0.742 25% 

4 0.0855/0.742 11.52% 

Total 100% 
 

Note: While calculating Zj, we used the formula 
 

                 
 

     

      but in Study Material the formula used 

is  
  

                 
 

     

      

Arbitrage pricing theory (APT): 

 Risk of a security is nothing but variability in security’s return.  
 The security return Varies due to two reasons: 

o Systematic Risk -       – Arises through macroeconomic factors and is measured through β 
and Market portfolio Variance 

o Unsystematic Risk -    
  – Company specific and random. Measured through variance of 

standard error 
 CAP States that unsystematic risk is can be diversified away and hence an investor should require 

premium for the systematic risk only. 
 Both CAPM and Sharpe-Single index model uses market index (Market portfolio) as proxy for measuring 

systematic risk. For example if β of a security is 2 times, it means, when the market return changes by 
1% [System changes by 1%], the security return changes by 2%.  
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 But APT says that, the real source of systematic risk is not the change in Market index, in fact it is what 
made index change i.e. Macroeconomic factors. 

 Some examples of risk due to Macro economic factors are: a. Business cycle risk-Measured through GDP 
change b. Interest rate risk c. Inflation risk d. Energy risk e. Foreign exchange risk etc., 

 When we say β of market index is 2 times, we presume that the security return has beta of 2 times for 
all the macro economic factors affecting the market index. This assumption is wrong because all the 
macro economic factors need not affect the company in the same way. 

 For example, there are two macro-economic factors say GDP and interest rates and there are two 
companies Airline and Power utility provider. Airline Company’s business heavily depends on GDP 
growth, hence more sensitive to that macro-economic factor. On the other hand utility provide is 
generally not that much affected by business cycles (GDP) and hence their cash flows are stable. Due to 
their stable cash flows, their present value is greatly affected by interest rate change. This it is provided 
that the beta of the two securities in relation to macro-economic factors is different even though they 
may have the same regressed beta in relation to market index. 

 In APT, we regress the security return to each Macro economic factors and find out beta for each such 
factor. This is popularly called as “Factor Beta” 

 In CAPM the required return is    =            . In APT it is calculates as follows:    =   
                    ; Where    = Risk free rate and   ,    etc. are factor risk premiums. 
etc., 

 How to find out factor risk premium? 
This is difficult exercise. We should identify a portfolio which has beta of 1 with respect to factor 1 and 
beta zero with respect to other factors. This portfolio will give us a return, from which when we deduct 
risk free rate, we get factor 1 risk premium. Similarly we can find out risk premium for other 
macroeconomic factors also. 

 A person can construct portfolio with target beta 1 for a particular factor and target beta zero for other 
factors with the help of combination of investment in Market securities (with positive and negative 
factor beta, risk free asset and short selling). 

Short Selling: 

 When the stock market is bearish (the prices of the shares are in declining trend), an investor naturally 
would like to sell shares now and then would like to buy later when its price falls. If he already has 
shares which he owns and later can purchase once again when the price falls. However if a person does 
not own shares but still wants to take advantage of bearish market can do so? In other words can he sell 
shares without having t and later buy it? Yes, this is what we mean by short sales. Short sales refer to 
the process of selling shares first and then buying it later. 

 Let us see how this happens. The investor orders his broker to sell shares of a company for him which 
he actually does not possess. The broker also executes his sell order. For the delivery of shares he either 
borrows shares from another client or delivers from his own portfolio. When the investor later buys the 
shares from open market, he gives it to the broker to square of the short position. In this process the 
following events also can happen. 

 The investor may want to have a short position for say 20 days at the end of which he the price to be 
lowest. But if suddenly the client from whom the broker has borrowed the shares to effect short sales 
insist that the shares be returned to him immediately, then the investor should close his short position 
prematurely, the situation is generally referred as short squeezed. 

 How short selling position can create a negative beta situation? In the below problem, the factor 1 beta 
(say GDP0 for a security C is 2 times. This means when GDP increases by 1%, the security’s increases by 
2%. For a person who invested in security C, he will be happy when GDP increases and vice-versa. 
However for the person who has short sold the shares and expecting to buy later, when GDP increases, 
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he suffers a loss because he has to purchase the security a higher price and vice-versa. So for the 
investor the security C beta is positive but for a short seller, it is negative. 

 Short selling is nothing but borrowing shares, selling it and raising money to make investment. It is 
alternative to borrowing money directly at risk free rate. 

 Borrowing money to make investment increase risk due to financial leverage, however finance using 
short selling in fact reduce as it created negative beta in the portfolio reducing its risk. 

 Using short selling, risk free asset, securities with negative factor beta and securities with positive factor 
beta, we can construct portfolio called zero risk portfolio. If such portfolio gives higher return than risk 
free asset, then CML ceases to be efficiency frontier. 

Question no 35: Assume that only two macroeconomic factors, factor 1 and factor 2, impact security returns. 
Investments A, B and C have the following sensitivities to these factors:  
Particulars  𝛃  𝛃  
A   1.75 0.25 
B   -1.00 2.00 
C   2.00 1.00 
We are given the expected risk premium is 4% on factor 1 and 8% on factor 2. According to the APT, what is the 
risk premium on each of the three stocks? Suppose we buy Rs.200000 of A and Rs.50000 of B and sell Rs.150000 
of C. What is the sensitivity of this portfolio to each of the two factors? What is the expected risk premium? 

Solution: 

Step 1: Calculation of Risk premium for each security 
                          
Security A      = 1.75*4%+0.25*8% = 9% 
Security B      = -1.00*4%+2.00*8% = 12% 
Security C      = 2.00*4%+1.00*8% = 16% 

Note: 

 For Security A, the risk premium required based on its sensitivity to macroeconomic factor is 9%. And 
similarly for B and C it is 12% and 16%. 

 To this risk premium if we have risk free rate    , we get    (required rate of return). 

Step 2: Factor Portfolio β 

Security Value Proportion 𝛃  Weighted  
𝛃  

𝛃  Weighted 𝛃  

A 200000 2 1.75 3.5 0.25 0.5 

B 50000 0.5 -1 -0.5 2 1 

C -150000 -1.5 2 -3 1 -1.5 

Total 100000 1  0  0 

The risk premium for this portfolio should be “0” because the portfolio is risk-free, since its beta is “0”. 

Question no 36: Mr. X owns a portfolio with the following characteristics: 

Investment Security A Security B Risk free Security 

Factor 1 0.50 1.50 0 

Factor 2 0.80 1.40 0 

Expected Return 15% 20% 10% 

It is assumed that the security’s returns are generated by two factor model: 
a) In what combination one should invest in A and B, that the overall portfolio is insensitive to changes in factor2? 
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b) In what combination one should invest in A, B and risk free security so that the overall portfolio is insensitive to 
changes in factor 2 and it has sensitivity of 1 to factor 1? 

Solution: 

Part 1: Investment in A and B to make factor 2 β as “0” 
Let    be proportion of A and 1-   be proportion of B.  
0.8X   + 1.4X       = 0 
0.8X   + 1.4           = 0 
1.4 – 0.6X   = 0 
   = 1.4/0.6 = 2.33 
   = 1-2.33 = -1.33 
For Factor 2 β to be “0”, construct a portfolio by selling 133% of the wealth of Security B and investing 233% in 
security A. 

Part 2: Investment in A, B and risk free to make factor 1 β as “1” and factor 2 β as “0” 
Let    be proportion of A and 1-   be proportion of B. 
0.5X   + 1.5   = 1 [ Factor 1] 
0.8X   + 1.4X   = 0 [ Factor 2] 
Solving the two equations we get,    = -2.8 and    = 1.6 
    = 1 -    -    = 1 –(-2.8)-1.6 = 2.2 
Invest 220% of wealth in risk free asset, 160% of wealth in security B by short selling 288% of wealth in security 
A. 

Question no 37: Mr. X owns a portfolio with the following characteristics: 

 Security A Security B Risk free Security 

Factor 1 Sensitivity 0.80 1.50 0 

Factor 2 Sensitivity 0.60 1.20 0 

Expected Return 15% 20% 10% 

It is assumed that the security’s returns are generated by two factor model:  
a) If Mr. X has Rs.100000 to invest and sells short Rs.50000 of security B and purchase Rs.150000 of security A, 
what is the sensitivity of Mr. X portfolio to the two factors? 
b) If Mr. X borrows Rs.100000 at the risk free rate and invests the amount he borrows along with the original 
amount of Rs.100000 in Security B in the same proportion as described in part (a), what is the sensitivity of the 
portfolio to the two factors?  

Solution: 

Part A: Factor β for the portfolio 

Security Value Proportion 𝛃  Weighted 𝛃  𝛃  Weighted 𝛃  

A 150000 1.5 0.80 1.2 0.60 0.9 

B -50000 -0.5 1.50 -0.75 1.20 -0.6 

RF 0 0 0 0 0 0 

Total 100000 1  0.45  0.3 

 

Part 2: Factor portfolio β with borrowings 

Security Value Proportion 𝛃  Weighted 𝛃  𝛃  Weighted 𝛃  

A 300000 3 0.80 2.4 0.60 1.8 
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B -100000 -1 1.50 -1.5 1.20 -1.2 

RF -100000 -1 0 0 0 0 

Total 100000 1  0.90  0.6 

 

Notes: 

 In part 1 & part 2 the portfolio is same but yet the β is different. Why? 
Part 1 is unlevered portfolio, while part 2 is levered portfolio with a debt equity ratio of 1:1. 

 The relationship between the levered & unlevered β can be establishes as follows: 

   =    X 
   

 
 

Factor 1    = 0.45X
   

 
 = 0.90 

Factor 2    = 0.30X
   

 
 = 0.60 

Question no 38: If the price of the bond in the beginning of the period is $100 and it is $105 at the end of the 
period. The coupon interest during the period is %7. US$ appreciates during the period by 3%. Find the ROI in 
terms of home currency? 

Solution: 

Let spot rate be $1= Rs.50/- 
Investment made = $100*Rs.50/- = Rs.5000/- 
Realization amount = ($105+$7)*Rs.51.50/- = Rs.5768/- 

Return = 
         

    
X100 = 15.36% 

Working note: Exchange rate after one year 
$1 = Rs.50X103% 
$1 = Rs.51.50/- 

Question no 39: The price of a bond just before a year of maturity is $5000. Its redemption value is $5250 at the 
end of the said period. Interest is $350 p.a. The dollar appreciates by 2% during the said period. Calculate the rate 
of return? 

Solution: 

Let spot rate be $1= Rs.50/- 
Investment made = $5000*Rs.50/- = Rs.250000/- 
Realization amount = ($5250+$350)*Rs.51/- = Rs.285600/- 

Return = 
             

      
X100 = 14.24% 

Working note: Exchange rate after one year 
$1 = Rs.50X102% 
$1 = Rs.51/- 

Co-efficient of Variation: 

 Standard deviation measures risk in absolute terms. Higher the standard deviation more the risk and 
vice-versa. 

 For example, standard deviation of Marks of two students and their expected marks are as follows: 

   = 3 &   = 15 ;     = 7 &   = 80 
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 In the above case based on standard deviation B seems to be risky but really A is risky because the three 
deviation is from a mean of 15 while 7 is from 80. 

 It is not only important how much it deviates, it is also important for how much mean it deviates. 
 Co-efficient of Variation is the relative measure. 

 Co-efficient of Variation = 
 

 
 = 

                  

                    
  

 In the above example co-efficient of variation is as follows: 

Of A = 
 

  
 = 0.20 

Of B = 
 

  
 = 0.08 

Question no 40: The owners of safety Ltd are risk averse. They want to choose the least risky of the alternatives. 
Data of four possible projects are as follows:  
Project  Expected Return (%) 𝛔 (%) 
A  12   2.9 
B  12.5   3.2 
C  13   3.5 
D  12.8   3 
a) What is least risky security in terms of standard deviation? 
b) Which is least risky in terms of coefficient of variation? 

Solution: 

Part A: In terms of standard deviation Security ‘A’ is the least risky project because of its lowest standard 
deviation (𝛔). 

Part B: Coefficient of variation 

Project Expected return (%) SD (𝛔) (%) Rank (SD) Coefficient of Variation Rank (CV) 

A 12 2.9 1 =2.9/12 = 0.24 2 

B 12.5 3.2 3 = 3.2/12.5 = 0.26 3 

C 13 3.5 4 = 3.5/13 = 0.27 4 

D 12.8 3 2 = 3/12.8 = 0.23 1 
 

Security ‘D’ is least risky in terms of co-efficient of variation. 

No. 17, 25, 29,34,38,42 home work. 
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VII. LEASING DECISIONS: 

Introduction to leasing: 

 Lease is a transaction between the lessor and lessee. 

 Lessor gives the asset to the lessee and lessee gets the right to use the asset through this lease 

transaction, for that the lessee pays the consideration called as “Lease Rental”. 

 Lease can be of two types: 

o Operating Lease 

o Financial Lease 

 Financial lease is the lease in which the substantial risk & rewards are transferred to the lessee, and 

the lease period will cover the effective life of the asset and lease rentals covers the entire cost of 

the asset (more than 90%). 

 In this chapter, there are two angles to the leasing decisions: 

o Lessor’s angle – Investment Decision 

o Lessee’s angle – Financing Decision 

 The lessee has two options to finance the asset: 

o Borrow & Buy – Principal repayment, interest after tax, tax savings on depreciation, salvage 

value after tax 

o Borrow asset – Lease rentals afar tax 

 For lessor it is all about an investment decision, he purchases the asset today by investing in money 

and give the asset to the lessee for use and charges the lease rental to recover the present value of 

the amount to be recovered with the required rate of return. 

Lessor’s problems: 

Question no 1: The following data are furnished by the Hypothetical Leasing Ltd. (HLL): 

Investment Cost Rs.500 lakhs 

Primary lease term 5 years 

Estimated residual value after the primary period Nil 

Pre-tax required rate of return 24 Percent 

The HLL seeks your help in determining the annual lease rentals under the following rental structures:  
(a) Equated  
(b) Stepped up (an annual increase of 15 percent)  
(c) Ballooned (annual rental of Rs.80 lakh for years 1 - 4) and  
(d) Deferred (2 years deferment period). 
You are required to compute the relevant annual rentals. 

Solution: 

Facts:  
Amount financed = Rs.500 Lakhs 
Term = 5 years 
Residual Value = Nil 
Pre-tax required rate of return (  ) = 24% 
Amount recoverable from lessee 
Cost of financed    = Rs.500 Lakhs 
Less: Tax on savings on depreciation = Rs.0/- 
Less: Salvage Value   = Rs.0/- 
Amount recoverable   = Rs.500/- Lakhs 
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Part A: Equated lease rentals (Assume in arrears)  
Let the lease rental be ‘x’. For the lessor to earn an IRR of 24%, the discounted lease rental should be equal to 
Rs.500 lakhs 

Year Cash Flow PVF@24% Discounted Cash flow 

1 X 0.8065 0.8065X 

2 X 0.6504 0.6504X 

3 X 0.5245 0.5245X 

4 X 0.4230 0.4230X 

5 X 0.3411 0.3411X 

Present value of the lease rentals 2.7454X 
 

2.7454X = Rs.500 lakhs 

X = 
   

      
 = Rs.182.12 Lakhs 

Alternatively, 

Lease rental = 
                  

                                            
 = 

     

      
 = Rs.182.12 lakhs 

Part B: Stepped up lease rental 

Year Cash Flow Pvf@24% Discounted Cash flow 

1 X 0.8065 0.8065X 

2 1.15X 0.6504 0.7480X 

3 1.3225X 0.5245 0.6937X 

4 1.5208X 0.4230 0.6433X 

5 1.7490X 0.3411 0.5966X 

Present value of the lease rentals 3.4881X 
 

3.4881X = Rs.500 lakhs 

X = 
   

      
 = Rs.143.34 Lakhs 

Lease rentals: 

Year Lease Rental (Rs. In Lakhs) 

1 143.34 

2 164.84 

3 189.57 

4 218.00 

5 250.70 
 

Part C: Ballooned lease rental 

Year Lease Rental Pvf@24% Discounted Lease rental 

1 80 0.8065 64.52 

2 80 0.6504 52.03 

3 80 0.5245 41.96 

4 80 0.4230 33.84 

Total 192.35 
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Discounted lease rental to be recovered in 5th year = 500 – 192.35 = 307.65 
Discounted lease rental = lease rental X PVF (24%, 5years)  

Lease rental = 
                       

               
 = 

      

      
 = 901.93 Lakhs  

Lease rentals: 

Year Lease Rental (Rs. In Lakhs) 

1 80 

2 80 

3 80 

4 80 

5 901.93 
 

Part D: Differed payment  

Year Cash Flow Pvf@24% Discounted Cash flow 

1 0 0.8065 0 

2 0 0.6504 0 

3 X 0.5245 0.6937X 

4 X 0.4230 0.6433X 

5 X 0.3411 0.5966X 

Present value of the lease rentals 1.2886X 
 

1.2886X = Rs.500 lakhs 

X = 
   

      
 = Rs.388.02 Lakhs 

Lease rentals: 

Year Lease Rental (Rs. In Lakhs) 

1 0 

2 0 

3 388.02 

4 388.02 

5 388.02 
 

Alternatively,  

The lease rental is a Mid-annuity between 3 to 5 years. 
Mid-annuity factor 3 to 5 years  = PVF (24%, 5 years) – PVF (24%, 3 years) 
    = 2.7454 – 1.4568 
    = 1.2886 

Lease rental = 
                  

                  
 = 

   

      
 = 388.02 lakhs 

Question no 2: Fair finance a leasing company, has been approached by a prospective customer intending to 
acquire a machine whose cash down price is Rs.300 Lakhs. The customer, in order to leverage his tax position, has 
requested a quote for a 3 year lease with rentals payable at the end of each year but in a diminishing manner such 
that they are in the ratio of 3:2:1. Depreciation can be assumed to be on straight line basis and the company's 
marginal tax rate is 35%. The target rate of return for Fair finance on the transaction is 10%. Calculate the lease 
rental to be quoted for the lease for 3 years. 
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Solution: 

Facts:  
Amount financed = Rs.300 Lakhs 
Term = 3 years 
Residual Value = Nil 
Required rate of return (  ) = 10% 
Step 1: Amount recoverable from lessee 
Cost of financed (Cash Outlay)  = Rs.300 Lakhs 

Less: Tax on savings on depreciation = Rs.87.04 Lakhs [
        

 
X35% X PVAF (10%, 3Y) = 35*2.4869]  

Less: Salvage Value   = Rs.0/- 
Net amount to be recovered  = Rs.212.96 Lakhs 

Step 2: Calculation of Lease rental to be fixed for the lessor to earn a target return of 10%  
Let the lease rental be ‘x’. For the lessor to earn an IRR of 10%, the discounted lease rental should be equal to 
Rs.212.96 lakhs 

Year Lease Rental Lease Rental after tax PVF@10% Discounted Lease Rental 

1 3X 1.95X 0.9091 1.7727X 

2 2X 1.3X 0.8264 1.0743X 

3 1X 0.65X 0.7513 0.4883X 

Present value of the lease rentals 3.3353X 
 

10% can be called as IRR only when the discounted lease renal is equal to the amount to be recovered from the 
lessee. 
3.3353X = Rs.212.96 lakhs 

X = 
      

      
 = Rs.63.85 Lakhs 

Lease rentals: 

Year Lease Rental (Rs. In Lakhs) 

1 =3*63.85=191.55 

2 =2*63.85=127.70 

3 =1*63.85=63.85 
 

Question no 3: Fair Finance Ltd. is a hire purchase and leasing company who have been approached by a local 
small scale business interested in acquisition of a machine through leasing. The price quoted by the manufacturer 
of the machine is Rs.300000. 10% Sales tax is extra. The proposed lessee desires to have a primary lease period of 
5 years. Fair Finance's target rate of return on the transaction is 8% post-tax on the outlay. They wish to fix annual 
lease rents which are to be payable in arrears at the end of each year. Their effective Income-tax rate is 50%. The 
Income-tax rate of depreciation on the machine is 25%. Calculate the annual lease rent to be charged by Fair 
Finance Ltd? 

Solution: 

Under Straight line method:  
Step 1: Cost of asset financed 
Price of the machine  = 300000 
Add: Sales tax  = 30000 
Cash outlay  = 330000 
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Step 2: Tax savings on depreciation 
Depreciation = 330000*25%  = 82500 
Tax savings p.a. = 82500*50%  = 41250 
Present value of tax savings  = 41250*PVAF (8%, 4Y) 
     = 41250X3.3120 
     = 136620 
Step 3: Amount recoverable from lessee:  
Cost of asset financed  = 330000 
less: Tax savings on depreciation = 136620 
Amount to be recovered = 193380 
 

Step 4: Fixation of lease rental 
Let the lease rental before tax be ‘x’.  
Lease rental after tax = X*50% = 0.5X 
Discounted lease rental after tax = lease rental after tax*PVAF (8%, 5y)  
Discounted lease rental after tax = 0.5X*3.9927 
Discounted lease rental after tax = 1.99635X 

To earn an IRR of 8%, discounted lease rental should be equal to amount to be recovered. 
Amount to be recovered  = 193380 
Present value of Lease rental = 1.99635X 

Lease rental =
      

       
 = Rs.96867/- 

Alternatively, depreciation can be provided using Written down value method. 
Under Written down value method:  
Step 1: Tax savings on depreciation 

Year Depreciation Lease Rental after tax PVF@8% Discounted Lease Rental 

1 82500 41250 0.9259 38193 

2 61875 30938 0.8x573 26523 

3 46406 23203 0.7938 18419 

4 34805 17403 0.7350 12791 

5 26104 13052 0.6806 8883 

5 78310(wn-1) 39155 0.6806 26649 

Total 330000   131457 

WN-1: Terminal depreciation  = cost of the asset – Accumulated depreciation 
     = 330000 – 251690 
     = 78310 

Step 3: Amount recoverable from lessee:  
Cost of asset financed  = 330000 
less: Tax savings on depreciation = 131457 
Amount to be recovered = 198543 
Step 4: Fixation of lease rental to earn 8% return (post-tax)  
Let the lease rental before tax be ‘x’.  
Lease rental after tax = X*50% = 0.5X 
Discounted lease rental after tax = lease rental after tax*PVAF (8%, 5Y)  
Discounted lease rental after tax = 0.5X*3.9927 
Discounted lease rental after tax = 1.99635X 
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For 8% to be IRR, discounted lease rental should be equal to amount to be recovered. 
Amount to be recovered  = 198453 
Present value of Lease rental = 1.99635X 

Lease rental =
      

       
 = Rs.99453/- 

Note: In exam, the problem should be done under Written down value method. 

Question no 4: Kuber Leasing Ltd. is in the process of making out a proposal to lease certain equipment to a user-
manufacturer. The cost of the equipment is expected to be Rs.10 lakhs and the primary period of lease to be 10 
years. Kuber Leasing is able to give you the following additional information:  
a) The machine can be depreciated fully over the 10 years on straight line basis (assume this to be acceptable for 
IT purposes)  
b) The current effective tax rate for Kuber Leasing is 40% and they expect to go down to 30% from the beginning 
of the 6th year of the lease. 
c) It is the normal objective of Kuber to make a 10% post-tax return in its lease pricing. 
d) Lease management fee of 1% of the value of the asset is usually collected from the lessees upon signing of the 
contract of lease, to cover the overhead costs related to processing of the proposal. 
e) Annual lease rents are collected at the beginning of every year. 
You are required to determine the equated annual rent to be charged for the proposal. 

Solution:  

Step 1: Tax savings on depreciation 

Depreciation  = 
                 

        
 = 

       

  
 = Rs.100000 p.a. 

Year Depreciation Tax Savings PVAF@10% Discounted Lease Rental 

1-5 100000 40000 3.7908 151632 

6-5 100000 30000 2.3537 70611 

Total  222243 

Step 2: Amount to be recovered from the lessee 
Cost of asset financed  = 1000000 
less: Tax savings on depreciation = 222243 
Amount to be recovered = 777757 

Step 3: Fixation of lease rental to earn 10% return (post-tax)  
Let the lease rental before tax be ‘x’.  

Year Lease Rental Tax on lease rental Lease Rental after tax PVF/AF Discounted Lease Rental 

0 X 0 X 1 X 

1 X 0.4X 0.6X 3.7908 2.27448X 

2 X 0.4X 0.6X 

3 X 0.4X 0.6X 

4 X 0.4X 0.6X 

5 X 0.4X 0.6X 

6 X 0.3X 0.7X 1.9682  
(5.759-
3.7908) 

1.37774X 

7 X 0.3X 0.7X 

8 X 0.3X 0.7X 

9 X 0.3X 0.7X 

10 0 0.3X -0.3X 0.3855 -0.11565X 

Total     4.53657X 
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To have 10% to be IRR, discounted lease rental should be equal to amount to be recovered. 
Amount to be recovered  = 777757 
Present value of Lease rental = 4.53657X 

Lease rental = 
      

       
 = Rs.171442/- 

Notes: 

 The lease rentals are received in advance while the tax on such rentals are assumed to be paid at the end of 
the year. 

 Lease management fee is collected to recover overhead cost related to lease processing. Hence it is just a 
reimbursement, neither income nor expense. Hence, ignored. 

Question no 5: Elite Builders a leading construction co., has been approached by a foreign embassy to build for 
them a block of 6 flats to be used as a guest houses. As per the terms of contract the foreign embassy would 
provide Elite builders the plans and the land costing of Rs.25 Lakhs. Elite Builders would build the flats at their 
own cost and lease them out to foreign embassy for rental chargeable on annual basis  and  at  the  end  of  15  
years  the  buildings  shall  be  transferred  to  the embassy for a nominal value of Rs.8 lakhs. Elite builders 
estimate the cost of construction as follows:  
a) Area per flat is 1000 Sq. Ft. 
b) Construction cost Rs.400 Sq. Ft.  
c) Registration and other charges is 2.5% of cost of construction. 
d) Elite builders will also incur Rs.4 Lakhs each in year 14 and 15 towards repairs. 
Elite builders propose to charges the lease rentals as follows:  
Year Rental 
1-5 Normal 
6-10 120% of Normal 
11-15 150% of Normal 
Elite builders present tax rate averages at 50%. The full cost of construction and registration will be written off in 
15 years and will be allowed for tax proposes. You are required to calculate the normal lease rental/ annum/ flat. 
Assumption: - 
a. Minimum desired return 10%. 
b. Rentals and repairs will arise on the last day of the year. 

c. Construction & registration and other cost will be incurred at time "0".  

Solution: 

Step 1: Cost of asset financed (Building construction cost)  
Particulars     Information 
No. of flats     6 
Area per sq. ft.     1000 sq. ft.  
Total Area     6000 sq. ft.  
Cost per sq. ft.     Rs.400 
Construction cost    Rs.2400000 
Registration cost (2.5% of construction cost) Rs.60000 
Total Cost     Rs.2460000 
Step 2: Tax savings on depreciation 

Per annum Depreciation  under SLM method (
       

  
) = 164000 

Tax shield on depreciation (164000*50%)   = 82000 
Annuity factor @ 10% for 15 years   = 7.6061 
Present value of tax savings    = 623700 
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Note: - While calculating SLM depreciation we didn’t reduce the salvage value (Rs.800000) because the problem 
requires to write off the full cost as depreciation over 15 years. 
 
 

Step 3: Salvage value after tax 
Salvage value      = Rs.800000 
Less: Book value of building at the end of 15 year = Rs.0 
Profit on sale of building     = Rs.800000 
Tax on profit (800000*50%)    = Rs.400000 
Salvage value after tax (8s00000-400000)  = Rs.400000 
PV of the salvage value [800000*PVF (10%, 5y)]  = Rs.95760 (400000*0.2394) 

Step 4: Repair cost 

Year Cash Flow Cash Flow after tax PVF@10% Discounted cash flow 

14 400000 200000 0.2633 52660 

15 400000 200000 0.2394 47880 

Total 100540 
 

Step 5: Amount to be recovered from lessee 

Year Particulars Type Present value of cash flow 

0 Initial outlay Outflow 2460000 

1-15 Tax savings on depreciation Inflow (623700) 

14-15 Repairs after tax Outflow 100540 

15 Salvage value Inflow (95760) 

Amount to be recovered 1841080 
 

Step 6: Fixation of lease rentals 
Let the lease rental be ‘X’ 

Year Lease Rental Lease Rental after tax Annuity factor Discounted lease rental 

1-5 X 0.5X 3.7908 1.8954X 

6-10 1.2X 0.6X 2.3538 1.41228X 

11-15 1.5X 0.75X 1.4615 1.096125X 

Present value of the lease rentals 4.403805X 
 

To have 10% IRR, discounted lease rental should be equal to amount to be recovered from lessee. 
4.403805X = 1841080 

X  = 
       

        
 = 418066 

Lease rental per flat per annum = 
      

 
 = 69678 

The lease rent structure is as follows:  
Year Lease Rent 
1-5 69678 
6-10 83614 
11-15 104517 

 

Lessee’s problems: 



SFM-Notes                                                                                    MT-EDUCARE 

 

Page | 159  
 

Question no 6: A company has 3 alternative sources of funds available to finance a machine that costs Rs.90000.  

Alternative 1 Lease the equipment: Annual lease payments is Rs.36000, Useful life is 3 years and term of lease is 

three years, residual value nil, income tax rate 50% and interest rate 10%. 

Alternative 2 Buy on installments: Down payment Rs.20000 and balance in 3 equal annual installments, interest at 

14% on declining balance. Useful life of the asset is 3 years with no residual value. 

Alternative 3 Borrow from banks: Repay principal at the end of 3rd year and interest to be paid @15% p.a. 

You are required to find out which alternative of financing the acquisition of the machine is the most desirable, 

assuming after tax cost of capital 10% and depreciation on straight line method. 

Solution: 

Alternative 1: Lease of the machine 

Lease rental   = Rs.36000 

Lease rental after tax  = 36000 (1-0.5) = Rs.18000 

Annuity factor @ 10%, 3years = 2.4868 

Discounted lease rental  = 18000*2.4868 = Rs.44762 

Alternative 2: Installments 

Step 1: Principle 

 Cost of asset – 90000 

o Down payment – 20000 

o Installments – 70000 

 P1 – 23333 

 P2 – 23333 

 P3  – 23334 

Step 2: Interest 

Year Interest Principal O/S Interest after tax 

1 =70000*14%=9800 =70000-23333=46667 =9800*50%=4900 

2 =46667*14%=6533 =46667-23333 =23334 =6533*50%=3267 

3 =23334*14%=3267 =23334-23334=0 =3267*50%=1634 
 

Step 3: Tax savings on depreciation 

Value of the asset  = 90000 

Residual value  = 0 

Method of depreciation = Straight line method 

Useful life  = 3 years 

Depreciation p.a. = 
     

 
 = 30000 

Tax savings p.a.  = 30000*50% = 15000  

Step 4: Calculation of discounted outflow under installment option 

Year Principal Interest 
after tax 

Tax savings on 
depreciation 

Net outflow PVF@10% Discounted 
cash flow 

0 20000 0 0 20000 1 20000 

1 23333 4900 (15000) 13233 0.9091 12030 
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2 23333 3267 (15000) 11600 0.8264 9586 

3 23334 1634 (15000) 9968 0.7513 7489 

Total  49105 
 

 Alternative 3: Borrow from bank 

Principle outstanding  = 90000 

Interest Rate   = 15% p.a.  

Interest amount (90000*15%) = 13500 

Less: tax @50%   = 6750 

Interest after tax  = 6750 p.a.  

Tax savings on depreciation  = 15000 p.a. 

Discounted outflow under loan option: 

Year Principal Interest 
after tax 

Tax savings on 
depreciation 

Net 
outflow/Inflow 

PVF@10% Discounted 
cash flow 

1 0 6750 (15000) (8250) 0.9091 (7500) 

2 0 6750 (15000) (8250) 0.8264 (6818) 

3 90000 6750 (15000) 81750 0.7513 61419 

Total  47101 
 

Lease option should be selected since it results in lowest cash outflow. 

Question no 7: Beta Ltd.  Is considering the acquisition of a personal computer costing Rs.50000. The effective life 

of the computer is expected to be five years. The company plans to acquire the same either by borrowing 

Rs.50000 from its bankers at 15% interest per annum or by lease. The company wishes to know the lease rentals 

to be paid annually which will match the loan option. The following further information is provided to you:  

a) The principal amount of the loan will be paid in five annual equal installments. 

b) Interest, lease rentals and principal repayment are to be paid on the last day of each year. 

c) The full cost of the computer will be written off over the effective life of computer on a straight-line basis and 

the same will be allowed for tax purposes. 

d) The company's effective tax rate is 40% and the after tax cost of capital is 9%. 

e) The computer will be sold for Rs.1700 at the end of the 5th year; the commission on such sales is 9% on the 

sale value and the same will be paid. 

You are required to compute the annual lease rentals payable by Beta Ltd. which will result in indifference to the 

loan option? 

The relevant discount factors are as follows:  

Year   1 2 3 4 5 

Discount factor  0.92 0.84 0.77 0.71 0.65 

Solution: 

Alternative 1: Loan option 

Step 1: Principle repayment 

Principle payment = 
     

 
 = 10000 p.a.  

Step 2: Interest after tax 

 Years 
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 1 2 3 4 5 

Opening balance of principal 50000 40000 30000 20000 10000 

Interest 7500 6000 4500 3000 1500 

Interest after tax 4500 3600 2700 1800 9000 

 

Step 3: Tax savings on depreciation 

Total value of the asset  = 50000 

Salvage value   = 0 (given in the question)  

Useful life of the asset  = 5 years 

Method of depreciation  = Straight line method 

Therefore depreciation p.a. = 
     

 
 = 10000 p.a.  

Tax savings on depreciation p.a. = 10000*40% = 4000 

Step 4: Salvage value after tax 

Salvage value  = 1700 

Less: Commission = 153 

Net salvage value = 1547 

Book value  = 0 

Profit on sale of asset = 1547 

Tax @ 40%  = 619 

Salvage Value after tax = 928 

Step 5: Final summary or discounted outsole under loan option 

Year PVF@9% Principal Interest after 
tax 

Tax savings 
on 

depreciation 

Net cash flow Discounted 
cash flow 

1 0.92 10000 4500 (4000) 10500 9660 

2 0.84 10000 3600 (4000) 9600 8064 

3 0.77 10000 2700 (4000) 8700 6699 

4 0.71 10000 1800 (4000) 7800 5538 

5 0.65 10000 900 (4000) 6900 4485 

Present value before salvage value 34446 

Present value of the salvage value (928*0.65) 603 

Present value under loan option 33843 

 

Alterative 2: Lease option 

Let indifference lease rental be ‘X’. 

Lease rental after tax  = 0.6X 

Annuity facto @9% for 5 years = 3.89 

Discounted lease rental after tax = 0.6X*3.89 = 2.334X 

For the company to be indifferent between two options, the discounted lease rental should be equal to loan 

option. Therefore,  

2.334X = 33,843 

X = 
     

     
 = 14500 
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Lease rental decision:  

Particulars  Option 

Less than 14500  Lease 

= 14500   Indifferent 

Greater than 14500 Loan 

Question no 8: M/s Gama & Co. is planning of installing a power saving machine and are considering buying or 

leasing alternative.  The machine is subject to straight line method of depreciation. Gama & Co. can raise debt at 

14% payable in five equal annual instalments of Rs. 1,78,858 each, at the beginning of the year. In case of leasing, 

the company would be required to pay an annual end of year rent of 25% of the cost of machine for 5 years. The 

Company is in 40% tax bracket. The salvage value is estimated at Rs. 24998 at the end of 5 years. Evaluate the two 

alternatives and advise the company by considering after tax cost of debt concept under both alternatives. P.V. 

factors 0.9225, 0.8510, 0.7851, 0.7242 and 0.6681 respectively for 1 to 5 years. 

Solution: 

Calculation of Loan amount 

Loan amount = EMI X Annuity factor immediate [AF (14%, 4 years) +1] 

  = 178858X3.9137 

  = 700000 

Since, we borrowed to buy the machine the cost of the machine also should be Rs.700000/-. 

Alternative 1:  

Step 1: Segregation of EMI and Calculation of interest after tax 

Year Opening Balance Interest Principal Closing Balance Interest after tax 

0 700000 0 178858 521142 0 

1 521142 72960 105898 415244 43776 

2 415244 58134 120724 294520 34880 

3 294520 41233 137625 156985 24740 

4 156985 21965 156893 0 13179 
 

Step 2: Tax savings on depreciation (SLM Method)  

Depreciation p.a. = 
                               

                        
 

   = 
            

 
 = 135000 

Tax savings p.a.  = 135000*40% = 54000 

Step 3: Salvage value after tax 

Salvage value   = 25000 

(-) Book value of the asset = 25000 

Profit/loss on sale of asset = 0 

Tax on profit/loss  = 0 

Salvage value after tax  = 25000 – 0 = 25000 

Step 4: Discounted cash flow under loan option 

Year Principal Interest after Tax savings on Net cash flow PVF@8.4% Discounted 
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tax depreciation cash flow 

0 178858 0 0 178858 1 178858 

1 105898 43776 (54000) 95674 0.9225 88259 

2 120724 34880 (54000) 101604 0.8510 86465 

3 137625 24740 (54000) 108635 0.7851 85077 

4 156895 13179 (54000) 116070 0.7242 84061 

5 0 0 (54000) (54000) 0.6681 (36077) 

5 Salvage value after tax (25000*0.6681) (16703) 

 Discounted cash flow 469940 

 

Alterative 2: Lease option 

Lease rental  = 25% of cost of the asset 

   = 700000*25% 

   = 175000 

Lease rental after tax = 175000 (1-0.04) 

   = 105000 

Annuity factor  = PVAF (8.4%, 5Y) 

    = 3.9509 

Discounted lease rental = 105000*3.9509 

    = 414845 

Lease option should be selected since its outflow is lowest. 

Notes: 

 Borrow & Buy option has four cash flows: 

o Present value of principal repayment 

o Present value of interest payments after tax 

o Present value of depreciation tax savings 

o Present value of salvage value after tax 

 If the borrowing cost as discounting rate the Present value of principal & interest payments is nothing 

but the loan amount or the cost of the asset. 

 When we use interest after tax, then discount using after tax borrowing cost and if it is interest before 

tax discount using before tax borrowing cost. 

Question no 9: A company has received three proposals from leasing companies for the acquisition of an asset on 

lease costing Rs.150000.  

Option 1: The terms of offer envisaged payment of rentals for 96 months. During the first 72 months the lease 

rental were to be paid @ Rs.30 p.m. per Rs.1000 and during the remaining 24 months @ Rs.5 p.m. per Rs.1000. 

On the expiry of lease period, the Lessor has offered to sell the assets at 50% of the original cost. 

Option II: Another offer envisaged lease agreement for a period of 72 months during which lease rentals were to 

be paid as follows: Your lease rentals per Rs.1000 p.m. 

Years 1 2 3 4 5 6 

(Rs.) 35 30 26 24 22 20 

At end of lease period the asset is proposed to be abandoned. 

Option II: Under this offer a lease agreement is proposed to be signed for a period of 60 months wherein an initial 
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lease deposit to the extent of 15% will be made at the time of signing of agreement. Lease rentals of Rs.35 per 

Rs.1000 per month will have to be paid for period of 60 months and on the expiry of leasing agreement, the assets 

shall be sold against the initial deposit and the asset is expected to last for a further period of three years. You  are  

required  to  evaluate  the  proposals  keeping  in  view  the  following parameters: 

a.. Depreciation@25% 

b. Discounting rate@15% 

c. Tax rate applicable@40% 

The monthly and yearly discounting factors @ 15% discount rate are as follows: 

Year Monthly Discounting factor Yearly Discounting factor 

1 0.923 0.869 

2 0.795 0.756 

3 0.685 0.658 

4 0.590 0.572 

5 0.509 0.497 

6 0.438 0.432 

7 0.377 0.376 

8 0.325 0.327 

9 0.280 0.284 

10 0.241 0.247 

11 0.208 0.215 

12 0.179 0.187 

Solution: 

Option 1:  

Primary lease period: 72 months; Secondary lease period: 24 Months 

 Primary Secondary 

Lease Rental p.m./1000 30 5 

Lease Rental p.m. =150000/1000*30 = 4500 =150000/1000*5 = 750 

Lease Rental p.a. 54000 9000 
  

Year Lease Rental Special PVF Discounted 
Cash outflow 

Tax Savings 
on LR@40% 

Year end PVF Discounted 
Cash inflow 

1 54000 0.923 49842 21600 0.869 18770 

2 54000 0.795 42930 21600 0.756 16330 

3 54000 0.685 36990 21600 0.658 14213 

4 54000 0.590 31860 21600 0.572 12355 

5 54000 0.509 27486 21600 0.497 10735 

6 54000 0.438 23652 21600 0.432 9331 

7 9000 0.377 3393 3600 0.376 1354 

8 9000 0.325 2925 3600 0.327 1177 

Total 219078   84265 
 

Net outflow:  

Discounted outflow = 219078 

Less: Discounted inflow = 84265 

Net Discounted outflow = 134813 

Note: It is not clear as whether the company would like to purchase the machine at the end of the lease period. 
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Therefore it is assumed that the offer made by the lessor shall have no impact in the computation of lease 

rental. 

Option 2: 

Year LR 
p.m./1

000 

LR Special 
PVF 

Discount
ed cash 
outflow 

Tax 
savings on 
LR@40% 

Year 
end 
PVF 

Discounted 
cash inflow 

1 35 =150000/1000*35*12 = 63000 0.923 58149 25200 0.869 21899 

2 30 =150000/1000*30*12 = 54000 0.795 42930 21600 0.756 16330 

3 26 =150000/1000*26*12 = 46800 0.685 32058 18720 0.658 12318 

4 24 =150000/1000*24*12 = 43200 0.590 25488 17280 0.572 9884 

5 22 =150000/1000*22*12 = 39600 0.509 20156 15840 0.497 7872 

6 20 =150000/1000*20*12 = 36000 0.438 15768 14400 0.432 6221 

Total 194549   74524 
 

Net outflow:  

Discounted outflow = 194539 

Less: Discounted inflow = 74524 

Net Discounted outflow = 120025 

 

Option 3:  

Step 1: Calculation of tax savings on deprecation 

Initial deposit made with the lessor = 15%X150000 

      = 22500 

At the end of 5th year, this deposit amount is waived by the lessee in exchange for the ownership of the asset. 

Hence, the cost of acquisition is Rs.22500/-. 

Year Opening 
Balance 

Depreciation Accumulated 
depreciation 

closing Balance Tax Savings 

6 22500 =22500*25%=5625 5625 16875 2250 

7 16875 =16875*25%=4219 9844 12656 1688 

8 12656 =12656*25%=3164 13008 9492 1266 
 

Step 2: Terminal Depreciation tax savings 

Cost of the asset  = 22500 

Accumulated Depreciation = 13008 

Terminal depreciation  = 9492 

Tax savings on (9492*40%) = 3797 

Step 3: Calculation of discounted cash flows 

Year Cash Flow Special PV F Discounted 
Cash outflow 

Tax Savings 
on @40% 

Year end PVF Discounted 
Cash inflow 

0 22500 1 22500 0 1 0 

1 63000 0.923 58149 25200 0.869 21899 

2 63000 0.795 50085 25200 0.756 19051 
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3 63000 0.685 43155 25200 0.658 16582 

4 63000 0.590 37170 25200 0.572 14414 

5 63000 0.509 32067 25200 0.497 12524 

6 0 0.438 0 2250 0.432 972 

7 0 0.377 0 1688 0.376 635 

8 0 0.325 0 1266 0.327 414 

8 0 0.325 0 3797 0.327 1242 

Total 243126   87733 
   

Net outflow:  

Discounted outflow = 243126 

Less: Discounted inflow = 87733 

Net Discounted outflow = 155393 

Summary:  

Particulars  I  II  III 

Discounted Cash Flow 134813  120025  155393 

Option II should be selected since the outflow is lowest. 

Notes: 

 Present value factor for 10%, 1 year is 0.9091. This means Rs.1/- received at the end of 1st year is today 

0.9091. This PV factor is called a ‘Year-end PV factor’. 

 If the cash flows are year-end cash flows it is appropriate to use the above PV factor. However, some 

cash flows occur uniformly throughout the year. For these cash flows we should average PV factor 

which is more representative regarding the time. 

 In this problem, the lease rentals are paid on monthly basis. Hence, we use average present value factor 

for discounting it and tax savings on lease rentals/depreciation arises at the end of year. Hence, we use 

year-end PV factor. 

 It is not certain whether the lessee will take the asset at 50% of cost at the end of the lease term. 

Hence, the number is ignited. 

 Option 1 and Option 3 has 8 years life and Option 2 has 6 years life and hence life disparity exists. Still 

we didn’t use EAC because there is no intention to lease or use the asset repeatedly. 

*Question no 10: Ageit Charter has been asked to operate a very light aircraft plane for a mining company 

exploring north and west of Maastricht. Ageit will have a firm one-year contract with the mining company and 

expects that the contract will be renewed for the five-year duration of the exploration program. If the mining 

company renews at year 1, it will commit to use the plane for four more years. Ageit Charter has the following 

choices:  

• Buy the plane for €500000. 

• Take a one-year operating lease for the plane. The lease rate is €118000, paid in advance. 

• Arrange a five-year, non-cancelable financial lease at a rate of €75000 per year, paid in advance. 

How would you advise Bart Ageit, the charter company's CEO? 

Assume five-year, straight-line depreciation for tax purposes. The company's tax rate is 35 percent. The weighted-

average cost of capital for the very light aircraft plane business is 14 percent, but Ageit can borrow at 9 percent. 

The expected inflation rate is 4 percent. 

Ms. Ageit thinks the plane will be worth €300, 000 after five years. But if the contract with the mining company is 
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not renewed (there is a 20 percent probability of this outcome at year 1), the plane will have to be sold on short 

notice for €400, 000. 

If Ageit Charter takes the five-year financial lease and the mining company cancels at year 1, Ageit can sublet the 

plane that is, rent it out to another user. Make additional assumptions as necessary. 

Solution: 

Option 1: Borrow and buy 

Step 1: Present value of tax savings on depreciation 

Particulars Computation Amount 

5 Years =100000X35%XAF (5Y, 5.85%) 148030 

1 Year =100000X35%XAF (1Y, 5.85%) 33070 

Expected 0.8X148030+0.2X33070 125040 
 

Step 2: Present value of the salvage value after tax 

Particulars Computation Amount 

5 Year =30000X65%XPVF (5Y, 14%) 101277 

1 Year = 400000XPVF(1Y,145) 350877 

Expected 0.8X101277+0.2X350877 151197 
 

Step 3: Discounted cash flow under loan option 

 

 

Option 2: Financial lease option 

Present value of lease rental after tax: 

Particulars Computation Amount 

5 Years =75000X65%XAF(4Y,5.85%)+75000 218255 

1 Year = 75000X65%X1 48750 

Expected 0.8X218255+0.2X48750 184354 
 

Option 3: Operating lease option 

Step 1: 5 Years 

Year Lease Rental Lease Rental after 
tax 

PVF@14% Discounted Cash 
flow 

0 118000 76700 1 76700 

1 122720 79768 0.8772 69972 

2 127629 82958 0.7695 63836 

3 132734 86277 0.6750 58237 

4 138043 89728 0.5921 53128 

Discounted Cash Flow 321873 

Particulars Type Discounted Cash Flow 

Present value of loan payments Outflow 500000 

Present value of tax savings on depreciation Inflow (125040) 

Present value of salvage value Inflow (151197) 

Net Discounted Cash flow  223763 
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Step 2: 1 Year 

1 Year  = 118000X65%X1 = 76700 

Expected lease rental after tax = 0.8X321873+0.2X76700 = 272838 

Finance lease results in least outflow. Hence, should be selected. 

Notes: 

 The borrowing cost before tax is 9%. Hence, the borrowing cost after tax is 5.85% [9 %( 1-0.35)]. 

 The WACC given is always presumed to be after tax. 

 The cash flows in this problem are classified into two types: 

o Those cash flows affected by light aircraft business – Salvage value & Operating lease rentals – 

Discounted  at WACC 14% 

o Those cash flows not affected by light aircraft business – Principal, interest payments & 

depreciation in loan option and financial lease payments – Discounted at borrowing cost 

(5.85%) 

 We depreciated full cost of the asset (even though salvage value is given) because if we depreciate after 

reducing the salvage value it becomes difficult to select the discount rate because the salvage value has 

light aircraft business risk while the original cost does not have. 

 There is 80% chance of contract getting renewed and 20% getting cancelled. Hence, in all cash flows 

estimations we calculated expected cash flows (weighted average cash flows) 

 The lease rentals are paid in advance and it is assumed that tax savings on lease rentals paid also is 

enjoyed in advance. 

 Operating lease rental is negotiated every year and hence we assume an increase of 4% (Inflation rate) 

in each year. 

 If the mining company’s contract is canceled and financial lease has been taken, it is assumed that the 

aircraft can be sublet for 75000 resulting in zero net cash flow for 2-5 years. 

Methods for leasing decision and about discounting rate: 

 There are 4 methods of analyzing lease decisions: 

o Present value analysis method (PVA) 

o Net Advantage of Lessing (NAL)/NPV method  

o IRR Method 

o Bower – Herrenger – Williamson Method 

 All problems done earlier are under PVA method where we compare discounted cash flow under lease 

option & discounted cash flow under loan option and select the lowest. 

 The discount rate to be used for calculating discounted cash flow can be analyzed as follows: 

o Only borrowing interest given – Discount the cash flows at borrowing cost after tax 

o Borrowing & WACC given 

 Option 1 – Use borrowing rate to calculate interest cash flows and WACC to discount all 

the cash flows – In this case we cannot say that the discounted principle and interest 

payments equals the loan amount/cost of the asset. 

 Option 2 

 Financing Cash Flows – Arised due to way of financing the asset – The cash 

flows are principal payment, interest after tax and lease rental after tax – 

Discount using borrowing cost after tax – The present value of the principle and 

interest after tax will be cost of asset. 
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 Operating Cash Flows – Arises due to asset itself – The cash flows are 

depreciation tax savings and salvage value after tax – Discount using WACC 

 Net advantage of leasing method (NAL): 

Particulars Type Amount 

Cost of asset Inflow  XXXX 

Less: Present value of lease rentals Outflow (XXXX) 

Less: Present value of tax savings on depreciation Outflow (XXXX) 

Less: Present value of salvage value after tax Outflow (XXXX) 

NAL/NPV  XXXX 

   If NAL is positive, select lease option else select loan option.  

o While selecting lease option we need not the asset invest in today there by saving initial outlay. 

Hence, cost of asset is an inflow (implicit inflow). Alternatively, instead of loan option instead of 

loan option if we select loan option, we avoid principle and interest payment whose present 

value is the cost of the asset. Hence, it is inflow. 

o Due of lease option we have to pay lease rentals, we lose depreciation tax savings and the 

salvage value. Hence these are outflows due to lease option. 

1. IRR Method: 

Year Cash Flow Type 

0 Cost of the asset Inflow 

1 Lease rental after tax + savings on depreciation Outflow 

2 Lease rental after tax + savings on depreciation Outflow 

3 Lease rental after tax + savings on depreciation Outflow 

 Salvage value after the tax  Outflow 

 

o The IRR of the above cash flows is cost of capital and compare this with borrowing cost after tax 

and select that option which is ever is lower. 

2. B – H – W Method: 

o Financial Advantage due to leasing – EMI-Lease Rental 

o Operating disadvantage due to leasing – Tax Savings on loan option-Tax savings on lease option 

+ Savage value after tax 

o If the financial advantage exceed operational disadvantage select lease option else select loan 

option. 
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VIII. SPECIAL CONCEPTS IN CAPITAL BUDGETING: 

Introduction: In this concept we will discuss the following areas: 

1. Sensitivity analysis 

2. Capital Rationing – Idle fund situation 

3. Inflation in Capital Budgeting 

4. Overseas Capital Budgeting 

5. Life disparity Problem 

6. Abandonment & Life Disparity 

7. Timing Disparity (Modified NPV & Modified IRR) 

8. Base Case NPV and Adjusted NPV 

9. Long term fund approach (vs.) equity share holders approach 

Inflation in Capital Budgeting: 

 Capital budgeting exercise involves estimation of cash flows, selection of discounting rate and 

calculation of NPV which leads to selection of project. 

 The cash flows can be estimated in 2 ways: 

o Future cash flows estimated at current purchasing power – Called as Real Cash Flows  

o Future cash flows estimated at respective years purchasing power – Called as Money Cash 

flows/Nominal Cash Flows 

 There are 3 types of rates: 

o Money Rate/Nominal rate of interest – Compensates for Inflation & Risk 

o Real rate – Real rates for only risk 

o Inflation Rate – Real rates for only inflation 

 There are 3 types of cash flows: 

o Money Cash flow – Loaded with risk & Inflation 

o Real Cash flow – Loaded only with risk 

o Discounted Cash flow – No risk & No inflation 

 The relationship between the above 3 cash flows can be understood as follows: 

Discounted Cash Flow 

 
 

    
 

                     
 

    
 Real Cash Flow 

     
 

    
 

Monetary Cash Flow 

By discounting Money Cash Flow with inflation rate, inflation is taken out what remains is only real risk. 

Hence, it becomes real cash flow. By discounting real cash flow with real rate, risk also is taken out and 

the cash flow now becomes discounted cash flow. Alternatively, when money cash flow is discounted 

with money rate both inflation and risk are taken out resulting in discounted cash flow. 

 
 

    
 = 

 

    
 X  

    
 

1+MR = (1+RR) (1+IR) 

MR = [(1+RR) (1+IR)]-1 



SFM-Notes                                                                                    MT-EDUCARE 

 

Page | 171  
 

Question no 1: PQR Company is examining an investment proposal requiring an initial outflow of Rs.8 lakhs and 

expected inflow in real terms (i.e. today's purchasing power) is Rs.280000 per year for the next 4 years. The 

company's out of pocket monetary cost of capital is 9% and inflation is expected to be 3.2% p.a. over the next four 

years. 

(i) Compute the company's real (net of inflation) cost of capital. 

(ii) What is the present value of cash inflows if real cost of capital is taken into consideration? 

(iii) Compute nominal cash inflow from real cash inflows and also calculate present value on the basis of nominal 

cash inflows. 

Solution: 

Step 1: Calculation of real rate of interest 

Real Rate (RR) = 
    

    
 – 1 

  = 
      

       
 – 1 

  = 5.62% 

Step 2: Calculation of NPV 

Year Cash Flow PVF@5.62% Discounted Cash flow 

1-4 280000 3.4955 978732 

Present value of Cash Inflows 978732 

Less: Present value of Cash outflow 800000 

Net present value 178732 
 

Step 3: calculation of NPV by converting the cash flow into nominal cash flow and discounting at money rate 

Year Cash Flow PVF@9% Discounted Cash Flow 

1 =280000*          = 288960 0.9174 265092 

2 =280000*          = 298207 0.8417 251000 

3 =280000*          = 307749 0.7722 237643 

4 =280000*          = 317597 0.7084 224985 

Present value of Cash Inflows 978720 

Less: Present value of Cash outflow 800000 

Net present value 178720 

 

Question no 2: In the end of year 2009, Ms. Diana. Marketing head of Z Ltd discussed her idea of introducing a 

new cosmetic product in the market with Mr. Cable, CEO of the company from the year 2010.It is proposed that 

the product would be directly purchased from outside suppliers and sold in the market through the company's 

chain stores in specialized containers. Initial capital investment required for packing machine shall be Rs 1million 

to be made in the year 2009 itself. Further this capital investment will have a ten year operating life and five year 

life for tax purpose. In addition to capital investment inventory amounting to Rs 0.5 million need to be purchased 

in 2009. The purchased inventory will be sold for cash one year after the purchase for Rs 1million at 2009 prices 

and replaced immediately. Other operating cost excluding depreciation is expected to be Rs 200000 per year at 

2009 prices. It is expected that 6% inflation is expected in the country and it is expected that inventory cost; - sale- 

price and operating costs are expected to increase as per inflation rate. You as a financial consultant is required to 
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determine whether project should be accepted or not. Main assumption for analysis are as follows:  

1. Cost of capital is 12%. 

2. Tax rate is 34%. 

3. The residual value of investments is Nil. 

4. Depreciation is on SLM basis from the year of purchase. 

Overseas Capital Budgeting: 

 When companies invest in projects in foreign currency, naturally the cash flows from those investments 

will be in foreign currency. 

 When we calculate NPV of those projects, it will be in foreign currency. However the shares of this 

company will be trading in home currency. 

 To know the impact of project NPV on the share value, we should have the NPV in home foreign 

currency. 

 How foreign currency NPV should be converted into home currency NPV is the subject method of 

discussion. 

 There are two approaches: 

o Home Currency Approach 

 Convert foreign currency cash flows into home currency cash flows 

 For Spot cash flows use spot rate and for future cash flows use IRPT forward rate 

 Discount the home currency cash flows using the home currency cost of capital and 

find NPV 

o Foreign Currency Approach 

 Discount foreign currency cash flows using foreign currency cost of capital and calculate 

NPV in foreign currency 

 Convert the foreign currency NPV into home currency using spot rate 

Question no 3: An American firm is evaluating an investment proposal in Holland. The project cost is 1.5 million 

NLG (Netherlands guilders). The interest rate in Holland and USA are respectively 6% and 5%. The spot rate is NLG 

= 0.5$. Cost of capital in USA = 16% and the NLG discount rate is 17.1%. The Cash flows for the 5 years project are 

as follows. 

Years 1 2 3 4 5 

Cash Flow (in’000) 400 450 510 575 650 

Evaluate under both approaches and advise whether the project should be taken up. 

Solution: 

Home Currency Approach: 

Year Conversion rate of 1 NLG NLG Cash 
Flows in K 

Cash flow in $ PVF@16% Discounted $ Cash 
flow in K 

1 =0.5(1.05)/(1.06)=0.4953 400 =400*0.4953=198.12 0.8621 170.80 

2 =0.5       /       =0.4906 450 =450*0.4906=220.77 0.7432 164.08 

3 =0.5       /       =0.4860 510 =510*0.4860=247.86 0.6407 158.08 

4 =0.5       /       =0.4814 575 =575*0.4814=276.81 0.5523 152.88 

5 =0.5       /       =0.4769 650 =650*0.4769=309.99 0.4761 147.57 

Present value of the cash flows in home currency ($) 794.15 

Less: Cash outflow in home currency ($) (1500*0.5) 750 
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Net present value in home currency ($) 44.15 
 

Foreign Currency Approach: 

Year Cash Flow in K (NLG) PVF@17.1% Discounted Cash flow in K (NLG) 

1 400 0.8540 341.600 

2 450 0.7293 328.185 

3 510 0.6223 317.628 

4 575 0.5318 305.785 

5 650 0.4542 295.230 

Present Value of the Cash flow in foreign Currency (NLG) 1588.430 

Less: Cash Outlay in foreign Currency (NLG) 1500 

Net present value in foreign currency (NLG) 88.430 

Spot Rate 0.5$ 

Net present value in home currency ($) (88.430/0.5) 44.215 
 

Notes: 

 Understanding the links between the interest rates given in the question 

 Imagine  US Holland 

Inflation Rate 5% 6% 

Money Rate 16% 17.1% 

Real Rate (RR) = 
    

    
 – 1 

Project Risk = 
      

      
 – 1 

 Project Risk = 10.48% 

 MR (Holland) = [(1+RR) (1+IR)] – 1 

    = [(1.1048) (1.06)] – 1 

    = 17.1% 

o The US interest rate of 5% compensates for US inflation and the country’s risk while the 16% 

cost of capital for the project done in US compensates for the US inflation, the country’s risk 

and the project’s specific risk. 

o While the 5% compensates for the inflation rate and country’s risk, the premium for the project 

risk is 10.48%. 

o If the same project is done in Holland, the risk of the project is same but the inflation & country 

risk changes i.e. it increases from 5% to 6%. 

o Therefore, the discount rate also of the project in Holland increases from 16% to 17.1% due to 

change place. This is called “International Fischer’s effect”.  

Question no 4: A Ltd., an India based MNC is evaluating an overseas investment proposal. It is considering a 

project of building a plant in United Kingdom. The proposal would initially cost 50 million pounds and is expected 

to generate the following cash flows, over its 4 years life. 

Years 1 2 3 4 

Cash flow in million (£) 20 30 20 10 

The current spot rate 1£ = Rs.70, Risk free rate in India is 10%, in United Kingdom is 6%. The companies cost of 

capital is 20%. Will the project be undertaken? 

Solution: 
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Home Currency Approach: 

Year Conversion rate of 1 £ £ Cash Flow 
in million 

Cash flow in Rs. PVF@20% Discounted Rs. 
Cash flow in 

Million 

1 =70(1.1)/(1.06)=72.64 20 =20*72.64=1452.80 0.833 1210.18 

2 =70      /       =75.38 30 =30*75.38=2261.40 0.694 1569.41 

3 =70      /       =78.23 20 =20*78.23=1564.60 0.579 905.90 

4 =70      /       =81.18 10 =10*81.18=811.80 0.482 391.29 

Present value of the cash flows in home currency (Rs.) 4077.22 

Less: Cash outflow in home currency (Rs,) (50*70) 3500 

Net present value in home currency (Rs.) 577.22 
 

Foreign Currency Approach: 

  Particulars US Holland 

Inflation Rate 10% 6% 

Money Rate 20% ? 

Real Rate (RR) = 
    

    
 – 1 

Project Risk = 
      

      
 – 1 

Project Risk = 9.09% 

MR   = [(1+RR) (1+IR)] – 1 

   = [(1.0909) (1.06)] – 1 

   = 15.63% 

Year Cash Flow in £ (Million)  PVF@15.63% Discounted Cash flow in £ (Million) 

1 20 0.865 17.30 

2 30 0.748 22.44 

3 20 0.647 12.94 

4 10 0.559 5.59 

Present Value of the Cash flow in foreign Currency (£) 58.27 

Less: Cash Outlay in foreign Currency (£) 50 

Net present value in foreign currency (£) 18.27 

Spot Rate Rs.70/- 

Net present value in home currency (Rs.) (18.27*70) 578.90 
 

Question no 5: You have been engaged to evaluate an investment project overseas in a country called East Africa. 

The project involves an initial cost of East African dollar 2.5 crores (EA $) and it is expected to earn post tax cash 

flows as follows:  

Years  1 2 3 4 

Cash Flow in (EA $ lacs) 75 95 125 135 

Further, the following information is available:  

(a) The expected inflation rate in East Africa is 3% per year. 

(b) Real interest rate of India as well East Africa is same and will remain same during the currency of project. 

(c) Current spot rate is EA $ 2 per Re.1. 
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(d) Risk free rate of interest in East Africa is 7% and in India 9%. 

(e) Required return from the project is 16%. 

Solution: 

Step 1: Calculation of inflation rate of India 

Particulars India EA 

Risk Free Rate (MR) 9% 7% 

Inflation Rate (IR) 4.93% 3% 

Real Rate 3.88% 3.88% 
 

Real Rate (RR) = 
    

    
 – 1 

Country Risk = 
      

      
 – 1 

Country Risk = 3.88% 

IR (India) = 
    

    
 – 1 

  = 
      

        
 – 1 

  = 4.93% 

Step 2: Exchange rates using purchasing power parity 

India Inflation rate = 4.93%; East Africa Inflation rate is = 3% 

Year Rs. EA$ Exchange Rate (EA$/Rs.) 

0 1 2 2 

1 1X(1.0493) 2X(1.03) 1.9632 

2 1X          2X        1.9271 

3 1X          1X          1.8917 

4 1X          1X          1.8569 
 

Step 3: Exchange rate using Interest rate parity theory 

India interest rate = 9%; East Africa Interest rate is = 7% 

Year Rs. EA$ Exchange Rate (EA$/Rs.) 

0 1 2 2 

1 1X(1.009) 2X(1.07) 1.9632 

2 1X        2X        1.9273 

3 1X        1X        1.8919 

4 1X        1X        1.8572 
 

Conclusion: The forwards using Interest parity theorem or purchasing power parity theorem or same because 

the real interests of the both countries are same, the difference in interest rates is purely due to inflation. 

Step 4: Calculation of NPV in Home Currency 

Year Cash Flow 
in EA$ 

Exchange Rate 
(EA$/Rs.) 

Cash Flow in Rs. Discounting 
Factor (16%) 

Discounted Cash flow (Rs.) 

0 (250) 2 =250/2=(125) 1 (125) 
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1 75 1.9632 =75/1.9632=38.203 0.862 32.934 

2 95 1.9273 =95/1.9271=49.297 0.743 36.628 

3 125 1.8919 =125/1.8917=66.078 0.641 42.356 

4 135 1.8572 =135/1.8569=72.702 0.552 40.132 

Net present value in home currency (Rs.) 27.046 
 

Step 5: Calculation of cost of capital in East Africa:  

Particulars  India US 

Inflation Rate  9% 7% 

Money Rate  16% ? 

Real Rate (RR) = 
    

    
 – 1 

Project Risk = 
      

      
 – 1 

Project Risk = 6.42% 

MR (East Africa) = [(1+RR) (1+IR)] – 1 

   = [(1.0642) (1.07)] – 1 

   = 13.87% 

Step 6: Calculation of NPV in Foreign Currency Approach 

Year Cash Flow in EA$ Discounting Factor (13.87%) Discounted Cash 
flow (REA $) 

0 (250) 1 (250) 

1 75 0.878 65.85 

2 95 0.771 73.245 

3 125 0.677 84.625 

4 135 0.595 80.325 

Net present value in foreign currency (EA $) 54.045 

Spot Rate (EA $) (1/2) Rs.0.5/- 

Net present value in home currency (Rs.) 27.0225 
 

Notes: 

 In India if the project is done we require 16% to compensate 3 items: 

o Project’s risk – 6.42% 

o Country’s Risk – 3.88%  Country’s risk free rate – 9% 

o Inflation Rate – 4.93% 

 The same project done in East Africa has only 13.87% Cost of Capital because of its low inflation rate. 

The country risk and project risk are same the only difference is inflation rate. 

Capital Rationing: 

 Capital Rationing is a situation where in we have no. of good projects to accept but could not accept all 

due to non-availability of capital. 

 Here the limited capital should be rationed (allocated) judiciously to earn maximum NPV. 

 For this purpose, the projects should be ranked. The rank should not base on NPV but should be based 

on profitability Index (PI). Profitability Index = 
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 For example capital available is 100 crores 

Particulars  A B C 

Investment  (50) (50) 100 

Discounted Inflow 80 80 150 

Ranking based on NPV II II I (X)  

Profitability Index 1.6 1.6 1.5 

Ranking based on PI I I II 

Had we allocated based on NPV rankings we would have given the 100 crores to C and earning 50 

crores NPV but when we give based on PI ranking we do project A & B earning 50 crores. Hence, PI 

ranking is superior. 

 Suppose in the above example the capital available is 150 crores. How to do the capital rationing? 

 There are 2 scenarios: 

o Projects are divisible – We can accept a project in part and earn proportionate NPV 

o Projects are indivisible – Either accept the project in full or reject in full, partial acceptance not 

possible 

 When projects are divisible, the capital rationing is done as follows: 

Project  Capital  Proportion NPV 

A  50  100%  30 

B  50  100%  30 

C  50  50%  25 

       85 

 Capital rationing when projects are indivisible: In this case we should see the possible combinations 

within the available 150 crores and select the best. 

Combination  NPV 

A – B   60 (30+30)  

A – C   80 (30+50)  

B – C   80 (30+50)  

We should select either A & C or B & C as they have highest NPV. 

 In case of combination of A & B, the project use up only 100 crores leaving 50 crore capital idle. There 

are 2 options in dealing with unused capital: 

o Return the capital to fund providers 

o Invest the capital in some risk free asset if it is not possible to return 

 Additional Points: 

o When a project has a PI less than 1 or a negative NPV then it will not participate in capital 

rationing raking. It will be rejected outright. 

o When a project can be postponed to next year when capital is unlimited then also do not bring 

the project into capital rationing ranking. Do the project in the next year. 

 Assumptions in Capital Rationing: 

o The projects available have to be selected at the current date itself. If the project is not 

acquired due to lack of funds it is not going to be acquired in foreseeable future once again. 

o Idle fund invested is for foreseeable future. It cannot be withdrawn and invested in any other 

projects. 
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Question no 6: venture Ltd. has Rs.30 Lacs available for investment in capital projects. It has the option of making 

investment in projects 1, 2, 3 and 4.  Each project is entirely independent and has an equal life of 5 years. The 

expected present values of cash flow from the projects are as follows:  

Projects Initial Outlay (Rs.) Present Value of Cash Flow 

1 800000 1000000 

2 1500000 1900000 

3 700000 1140000 

4 1300000 2000000 

Winch of the above investment should be undertaken. Assume that the cost of capital is 12% and risk free interest 

rate is 10% per annum. Given compounded sum of Re.1 at 10% in 5 years is Rs.1.611 and discount factor of Re.1 

at 12% rate for 5 years is 0.567. 

Solution: 

Step 1: Capital rationing table 

Project Discounted Cash outflow Discounted Cash inflow NPV PI Rank 

1 800000 1000000 200000 1.25 IV 

2 1500000 1900000 400000 1.27 III 

3 700000 1140000 440000 1.63 I 

4 1300000 2000000 700000 1.54 II 
 

Step 2: Rationing 30 lacs capital assuming the projects to be indivisible 

Combination 1: 

Project Outlay NPV 

3 700000 440000 

4 1300000 700000 

1 800000 200000 

Idle Fund 200000 (17313) 

Total 1322687 
 

Combination 2: 

Project Outlay NPV 

1 800000 200000 

2 1500000 400000 

3 700000 440000 

Total 1040000 
 

Combination 3: 

Project Outlay NPV 

4 1300000 700000 

2 1500000 400000 

Idle Fund 200000 (17313) 

Total 1082687 
 

Combination 1 should be selected as its NPV is highest. 

Working Note: NPV of Idle fund 
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The idle fund is going to be deposited in a risk free asset at a return of 10% for 5 years.  

The maturity value is = 200000X        

    = 200000X1.611 

    = 322200 

Year Cash Flow PVF@12% Discounted Cash flow 

0 (200000) 1 (200000) 

5 (322200) 0.567 182687 

NPV of Idle fund (17313) 
 

Notes:  

 The idle fund Rs.200000/- has cost of capital of 12% but when invested in risk free asset gives an IRR of 

10%. Since, the IRR less than cost of capital the NPV is negative. 

 The best option is to return the money back to fund providers and avoid 12% cost. IF it is not possible 

then invest at 10%. Never keep the money UN invested because it results in -12% earnings. 

Timing Disparity: 

Question no 7: Consider the two projects described below: 

Year 0 1 2 3 4 

Project X (Rs.000s) -110 31 40 50 70 

Project Y (Rs.000s) -110 71 40 40 20 

Calculate the NPV and IRR of both the projects and rank them if cost of capital is 10%. Do you find any conflicts in 

the ranking? If so how to resolve conflicts in NPV and IRR analysis? Supposing the project manager feels that 

reinvestment of intermediary cash flows are possible at (a) 14% and (b) 20% for both the projects, what shall be 

the NPV and the IRR? 

Solution: 

Step 1: Computation of NPV of both the projects 

Year Cash Flow X Cash Flow Y PVF@10% Discounted Cash Flow X Discounted Cash Flow Y 

1 31000 71000 0.9091 28182 64546 

2 40000 40000 0.8264 33056 33056 

3 50000 40000 0.7513 37565 30052 

4 70000 20000 0.6830 47810 13660 

Discounted Cash inflow 146613 141314 

Discounted Cash outflow 110000 110000 

Net present value 36613 31314 

Internal Rate of Return 22% 26% 
 

 It is evident that NPV selects ‘X’ and IRR selects ‘Y’. Hence there exists a conflict in ranking. 

Working Note: Calculation of IRR of both the projects 

Project X:  

Calculation of using approximate formula:  

Approximate IRR = 
      

                        
 

     

                 
 = 24.3% 
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Calculation of IRR using interpolation method:  

Suppose Guess rate to be 24%: 

Year Cash Flow PVF@24% DCF PVF@22% DCF 

1 31000 0.8065 25002 0.8197 25411 

2 40000 0.6504 26016 0.6719 26876 

3 50000 0.5245 26225 0.5507 27535 

4 70000 0.4230 29610 0.4514 31598 

Preset value of the cash flows 106853  111420 
 

22% 111420 

24% 106853 

2% 4567 

? 1420 

IRR = 22%+0.62% = 22.62% 

The IRR of the project is 22% (approximately) 

Project Y:  

Calculation of using approximate formula:  

Approximate IRR = 
      

                        
 

     

                 
 = 22.15% 

Calculation of IRR using interpolation method:  

Suppose Guess rate to be 23%: 

Year Cash Flow PVF@23% DCF PVF@26% DCF 

1 71000 0.813 57723 0.7937 56353 

2 40000 0.661 26440 0.6299 25196 

3 40000 0.5374 21496 0.4999 19996 

4 20000 0.4369 8738 0.3968 7936 

Preset value of the cash flows 114397  109481 
 

23% 114397 

26% 109481 

3% 4916 

? 4397 

IRR = 23%+0.68% = 25.68% 

The IRR of the project is 26% (approximately) 

Understanding the reason for conflict:  

 The conflict in ranking due to reinvestment assumptions of NPV and IRR. 

 NPV assumes that the intermediary funds of the project are reinvested at cost of capital rate, while IRR 

assumes such reinvestment rate to be at IRR rate. 

 Proof that NPV assumes NPV assumes Cost of Capital as reinvestment rate: 

Project X: 

Year Cash Flow Future Value factor Future Value Cash Flow 

1 31000         = 1.331 41262 

2 40000         = 1.21 48400 

3 50000         = 1.10 55000 
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4 70000         = 1 70000 

Total of future cash flows 214661 
 

 

Year Cash Flow PVF@10% Discounted Cash Flow 

0 (110000) 1 (110000) 

4 214661 0.6830 146613 

NPV 36613 
 

Thus to get our original amount as 36613, we should have reinvested the project cash flows at cost of 

capital rate in this sum.  

 Similarly, for the project ‘X’ to earn an IRR of 22% the project cash flows should have been reinvested at 

a reinvestment rate of 22% (IRR). For this refer realized YTM discussion in bond valuation. 

 How reinvestment rate affects the project selection? 

o From the above problem the following observation can be made: 

Total Cash Flow  X: 191000 Y: 171000 

Timing   X: Later  Y: Earlier 

o Suppose we assume a reinvestment rate as low as 0%, in this case project ‘X’ will be preferred 

since this project gives us the highest cash flow in hand at the end of 4 years. In another 

extreme rate, say an interest of 100%, we would like to go for project ‘Y’, since it gives us the 

cash flows earlier there by giving a chance for high interest. 

o Thus NPV assumes a low interest rate (cost of capital) which made it select project ‘X’ while IRR 

assumed a high reinvestment rate and selected project ‘Y’. 

 How to resolve the conflict? 

o The reinvestment rate assumption of IRR is very unrealistic. Project ‘X’ may give 22% return but 

it is impossible to consistently find projects that gives the same 22% return. 

o NPV’s reinvestment rate is more realistic. When we receive cash flows, we obviously use them 

to service the fund providers there by saving cost of capital which means the money is invested 

at cost of capital. 

o However, if there arises an investment opportunity which gives a higher return a say 14%, then 

rather than servicing the fund provider we can reinvest the money in that project at 14%. For 

Example, Walter says, f r>   value can be maximized by retention and investment rather than 

dividend and distribution. 

o In the above case the reinvestment is neither cost of capital (10%) nor IRR (22% or 26%). With 

this reinvestment rate when we calculate NPV and IRR it is called Modified NPV and Modified 

IRR. 

Modified NPV and Modified IRR for Project ‘X’ when reinvestment rate is 14%:  

Step 1: Reinvestment Table 

Year Cash Flow Future Value Factor@14% Future Value 

1 31000         = 1.4815 45927 

2 40000         = 1.2996 51984 

3 50000         = 1.14 57000 

4 70000         = 1 70000 

Future Value of Cash flows 224911 
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Step 2: Calculation of Modified NPV 

Year Cash Flow PVF@10% DCF 

0 (110000) 1 (110000) 

4 224911 0.6830 153614 

Modified NPV 43614 
 

Step 3: Modified IRR 

Year Cash Flow  

 0 110000 

 4 224911 

Discounted Cash flow = Future Value X PVF (r%, 4Y)  

110000   = 224911 X 
 

      
  

         = 
      

      
 

         = 2.0446 

         = √      
 

 

1+r   = 1.1958 

r   = 0.1958 or 19.58% 

Modified NPV and Modified IRR for Project ‘Y’ when reinvestment rate is 14%:  

Step 1: Reinvestment Table 

Year Cash Flow Future Value Factor@14% Future Value 

1 71000         = 1.4815 105187 

2 40000         = 1.2996 51984 

3 40000         = 1.14 45600 

4 20000         = 1. 20000 

Future Value of Cash flows 222771 

Step 2: Calculation of Modified NPV 

Year Cash Flow PVF@10% DCF 

0 (110000) 1 (110000) 

4 222771 0.6830 152153 

Modified NPV 42153 
 

Step 3: Modified IRR 

Year Cash Flow  

 0 110000 

 4 222771 

Discounted Cash flow = Future Value X PVF (r%, 4Y)  

110000   = 222771 X 
 

      
  

         = 
      

      
 

         = 2.0252 
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         = √      
 

 

1+r   = 1.1929 

r   = 0.1929 or 19.29% 

Conclusion:  

Particulars  X Y 

Modified NPV  43614 42153 

Modified IRR  19.59% 19.29% 

Both NPV and IRR selects project ‘X’. Hence, the conflict is resolved. The reason for no conflict is common 

reinvestment assumption. 

Sensitivity Analysis: 

Question no 8: Butcher Ltd. is considering whether to set up a division in order to manufacture a new product, the 

Azam. The following statement has been prepared, showing the projected "profitability" per unit of the new 

product: 

Particulars Rs. Rs. 

Selling Price  22.00 

Material (3kg@1.50 per kg) 4.50  

Labour (2 hours@Rs.2.50 per hour) 5.00  

Overheads 11.50 21.00 

Profit per unit  1.00 

A feasibility study, recently undertaken at a cost of Rs.50000, suggests that a selling price of Rs.22 per unit should 

be set. At this price, it is expected that 10000 units would be sold each year. Demand for the product is expected 

to cease after 5 years. Direct Labour and materials costs would be incurred only for the duration of the product 

life.  

Overheads per unit have been calculated as follows: 

 

Notes: 

a) Azam would be manufactured in a factory rented specially for the purpose. Annual rental would be Rs.8000 

payable only for as long as the factory was occupied. 

b) A manager would be employed to supervise production of Azam at a salary of Rs.7000 per annum. The 

manager is at present employed by the company but is due to retire in the near future on an annual pension of 

Rs.2000.If he continued to be employed his pension would not be paid during the period of employment. His 

subsequent pension rights would not be affected. 

c) Manufacture of the Azam would require a specialized machine costing Rs.250000. The machine would be 

capable of producing Azam for an indefinite period, although due to its specialized nature it would not have any 

resale or scrap value when the production of Azam ceased. It is the policy of Butcher Ltd. to provide depreciation 

Particulars Rs. 

Variable Overheads 2.50 

Rent (See note a below) 0.80 

Manager’s Salary (See note b) 0.70 

Depreciation ( See note c) 5.00 

Head Office Cost (see note d) 2.50 

 11.50 
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on all fixed assets using the straight line method. The annual charge of Rs.50000 for the new machine is based on 

a life of 5 years equal to the period during which Azams are expected to be produced. 

d) Butcher Ltd. allocates it head office fixed costs to all products at the rate of Rs.1.25 per direct labour hour. Total 

head office fixed costs would not be affected by the introduction of the Azam to the company's range of products. 

The required return of Butcher Ltd. for all new projects is estimated at 5% per annum in real terms, and you may 

assume that all costs and prices given above will remain constant in real terms. All cash flows would arise at the 

end of each year, with exception of the cost of the machine. 

Required:  

(a) Prepare NPV calculations, based on the estimates provided, to show whether Butcher Ltd. should proceed with 

manufacture of the Azam. 

(b) Prepare a statement showing how sensitive the NPV of manufacturing Azan is to errors of estimation in each 

of the three factors: Product Life, annual sales volume and material cost per Azam. 

Solution: 

Part A: Calculation of NPV of this project 

Particulars Rs. Rs. 

Selling Price  22 

Less: Material 4.50  

          Labour 5.00  

          Variable Cost 2.50 12 

Contribution  10 

Units  10000 

Total Contribution  100000 

Less: Fixed Cost   

          Rent 8000  

          Manager’s Salary 5000 (7000-2000) 13000 

Profit Cash Inflow  87000 
 

NPV:  

Benefits   = 87000 p.a.  

Annuity factor @5% for 5 years = 4.3294 

Discounted Cash inflow  = 376658 

Discounted Cash outflow = 250000 

Net Present Value  = 126658 

Recommended to accept the project since the NPV is positive. 

Part B: Sensitivity Analysis 

Sensitivity of the product to its life:  

The current life of the project is 5 years. If the economical life decreases, NPV also decreases. At some period it 

should have zero NPV which is called as discounted payback period. It is calculated as follows: 

Year Cash Flows PVF@5% DCF Cumulative DCF 

1 87000 0.9524 82859 82859 

2 87000 0.9070 78909 161768 

3 87000 0.8638 75151 236919 

4 87000 0.8227 71575 308494 
 



SFM-Notes                                                                                    MT-EDUCARE 

 

Page | 185  
 

Discounted Payback period = 3 + 
             

     
 

    = 3+0.18 

    = 3.18 Years 

From the projected 5 years life we can tolerate a drop in life up to 3.18 years. The percentage drop is:  

= 
      

 
 = 

    

 
 = 36.4%. 

As long as the drop is within the above the range the project selection will not be affected. 

Sensitivity of the NPV to the change in volume:  

Net present value (to be) = 0 

Discounted cash outflow = 25000 

Discounted cash inflow (to be) = 25000 

Annuity factor (5%, 5years) = 4.3295 

Annual cash inflow  = 
      

      
 = 57743 

Therefore profit   = 57743 

Add: Fixed Cost   = 13000 

Contribution   = 70743 

Contribution per unit  = 10 

No. of units   = 7074.3 = 7075 approximately 

% of drop in sales volume possible = 
          

     
 = 

    

     
 = 29.25% 

The maximum drop in volume that can be tolerated from the current level of 10000 units 2925 units and the % 

of drop is 29.25%. 

Sensitivity to Raw Material Cost:  

Net present value (to be) = 0 

Discounted cash outflow = 25000 

Discounted cash inflow (to be) = 25000 

Annuity factor (5%, 5years) = 4.3295 

Annual cash inflow  = 
      

      
 = 57743 

Therefore profit   = 57743 

Add: Fixed Cost   = 13000 

Contribution   = 70743 

Sales value (10000X22)  = 220000 

Less: Contribution  = (70743)  

Variable cost   = 149257 

Less: Labour (10000X5)  = (50000)  

Less: Variable OH (10000X2.5) = (25000)  

Material Cost   = 74257 

Material cost per unit  = 
     

     
 = 7.4257 

Original Estimate  = 4.50 
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Increase in cost   = 2.9257 

% of Increase   = 
      

    
 X100 = 65.02% 

The maximum price rise that can be tolerated is 65.02%. 

Long term fund approach (vs.) equity share holders approach: 

 Any project requires investment which is generally financed by debt and equity. 

 The status of the debenture holder is the subject matter of discussion in these two approaches. 

  

Total funds approach Equity shareholders approach 

Here both debt & equity are considered as 
owners of the project. To put it simply we can call 
this as “We approach”. 

Here only equity shareholders are considered as 
owners and debt is considered as an outsider. It 
can be called as “I approach”. 

While writing the initial outlay consider the entire 
outlay. 

While writing the initial outlay consider only 
that part financed by Equity shareholders. 

Interest payment & principal repayments should 
not be treated as outflow. Since they are paid to 
owners and not to outsiders i.e. the status is 
same as dividend (appropriation) 

These should be treated as outflows because 
they are paid to outsiders. The status is similar 
to rent, salaries etc. (Expense) 

Use overall cost of capital (WACC) for 
discounting. 

Use cost of equity for discounting (  ) 

 

 This concept is applied in “Base case NPV and Adjusted NPV, Equity valuation using free cash flow 

models and share valuation using economic value added (EVA).” Further it helps us to understand ROE 

(Return on equity) and ROCE (Return on capital employed).  

Question no 9: Find out the cash flow for investing decision: 

Sales 400 

Cost 270 

PBIT 130 

I 30 

PBT 100 

Tax 40 

PAT 60 

Find out the cash flow for investing decision. 

Solution: 

Particulars Wrong Method (Rs.) Correct Method (Rs.) 

PBIT 130000 130000 

Less: Interest (30000) (30000) 

PBT 100000 100000 

Less: Tax @40% (40000) (40000) 

PAT 60000 60000 

Add: Interest 30000 18000 [30000*(1-0.4)] 

Cash flow after tax 90000 78000 
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Notes: 

 In long term funds approach interest in not an outflow but an appropriation. 

 In PAT of 60000, the interest is wrongly reduced as outflow. Hence, add it back. 

 When we add back interest do no add the entire interest, add only interest after tax [I (1-t)]. 

 Why should we add only interest after tax [I (1-t)]? 

Answer: If Interest is ignored because it is a financing cash flow, the tax shield on interest also should be 

ignored because it also coming from the way of financing and not from the investment. 

I – I*T = I (1 – t) 

 Tax shield on interest is really enjoyed, then why that benefit is ignored? 

Answer: This is consider while calculating WACC. 

 In the above problem, the project gives every year to its fund providers Rs.78000/-. When we discount 

this using WACC which consists of    and    after tax, then we have reduced the expected dividend, 

interest payments and the tax shield and the balance left is discounted cash inflow which is the amount 

available to repay the principal (cost of project). If this is more, the entire surplus is enjoyed by equity 

shareholders which is called NPV which increases the share price. 

Question no 10: Project outlay = 200 crores. Debt equity ratio = 3: 1. Cost of debt before tax 15%. Cash inflow 

each year = Rs.40 crores. Life of the project = 15 years, Salvage value of the project is nil. Ignore taxation.  

Calculate project IRR and equity RR on the assumption that the debt is paid in 15 years period in equal instalments 

i.e., EAI (Equity Annuity Installments)? 

Solution: 

Facts:  

Investment = 200 Crores 

Debt: Equity = 3:1 

Debt  = 150 Crores 

Equity  = 50 Crores 

Cash flow (1-15) = 40 Crores 

Debt is paid in EAIs over 15 years at an interest of 15%. 

Part 1: Project IRR (IRR under total funds approach):  

Step 1: Cash flows 

Year Cash Flow 

0 (200 Crores)  

1 – 15 40 Crores 

Step 2: Calculation of IRR 

At IRR discounted cash inflow should equal to discounted cash outflow. 

Discounted Cash inflow = Discounted Cash Outflow 

Cash Flow X AF (r%, 15Y) = 200 

40 X AF(r%, 15Y) = 200 

AF(r%, 15Y)  = 
   

  
 

AF(r%, 15Y)  = 5 
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18% 5.0916 

19% 4.8759 

1% 0.2157 

? 0.0916 

?  = 
      

      
 = 0.42% 

Project IRR = 18.42% 

Part 2: Equity IRR (IRR Calculated using equity shareholders approach)  

Step 1: calculation of EMI 

EMI = 
    

            
 = 

         

      
 = 25.65 Crores 

Step 2: Cash flows under equity approach 

particulars Cash Flow 

0  (50) Crores 

1 – 15  =40 - 25.65 = 14.35 Crores 

Step 3: Calculation of IRR 

At IRR discounted cash inflow should equal to discounted cash outflow. 

Discounted Cash inflow = Discounted Cash Outflow 

Cash Flow X AF (r%, 15Y) = 50 

14.35 X AF(r%, 15Y) = 50 

AF(r%, 15Y)  = 
  

     
 

AF(r%, 15Y)  = 3.4843 

 

28% 3.4834 

27% 3.6010 

Equity IRR = 28% (Approximately) 

Notes: 

 When we calculate IRR from cash flows arising out of total fund approach it is called as Project IRR and 

equity fund approach it is called as Equity IRR. 

 Project IRR should understood as ROCE (Return on Capital Employed) and Equity IRR as ROE (Return on 

equity). 

 In this problem the project earns 18.42% but the shareholder takes home 28%. How they can more 

than the source return (project return)? 

Answer: It is due to financial leverage. Even though the project 18.42%, the debt-provider can take only 

15% out of it and the margin 3.42% is the additional return the shareholder earns apart from the 

project return of 18.42% 

 The relationship between ROE and ROCE is shown through the following formula: 

ROE = ROCE + 
 

 
 [ROCE – ROE] 

         = 18.42% + 
 

 
 [18.42% – 15%] 

         = 18.42% + 3*3.42% 

         = 28.68% 
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 Project can be selected if NPV is positive or IRR greater than cost of capital. 

 If we take project IRR, then compare with WACC and if we consider equity IRR compare with   . 

 In dividend policy we compare ‘r’ with    in Waltor’s approach. Where ‘r’ means return on equity or 

equity IRR. 

 Moreover in Waltor’s model is return on equity is return on capital employed because the only source 

of financing assumed is the retained earnings where   =   . 

Base Case NPV and Adjusted NPV: 

Question no 11: ABC Corp. is planning an investment in a European country. The local government has offered 

ABC a subsidized loan of $12 million for a term of 3 years. The loan will carry an interest rate of 3 percent 

annually. ABC's current borrowing rate is 8 percent. The Company's marginal tax rate is 30 percent. ABC will pay 

interest only during the three years and the entire principal amount is repaid at the end of 3 years. The 

investment project has a base NPV of negative $600,000.Should ABC invest in the project? 

Solution: 

Calculation of tax savings on interest paid: 

Year Interest Tax Savings PVF@3% Discounted Cash inflow 

1 120L X 3%=3.6 108000 0.9709 104857 

2 120L X 3%=3.6 108000 0.9426 101801 

3 120L X 3%=3.6 108000 0.915 98831 

    305489 
 

Base Case NPV  = (600000)  

Add: Tax Savings = 305489 

Adjusted NPV  = (294511)  

It is suggested that ABC corporation should not invest in the project as adjusted NPV is negative. 

Question no 12: Grow more Fertilizers Limited is considering a capital project requiring an outlay of Rs.15 million. 

It is expected to generate a net cash inflow of Rs.3.75 million for 6 years. The opportunity cost of capital is 18 

percent. Grow more Fertilizers can raise a term loan of Rs.10 million for the project. The term loan will carry an 

interest rate of 16 per cent and would be repayable in 5 equal annual instalments, the first installment falling due 

at the end of the second year. The balance amount required for the project can be raised by issuing equity. The 

issue cost is expected to be 8 per cent. The tax rate for the company is 5O per cent. 

i) What is the base case NPV? 

ii) What is adjusted net present value? 

Solution: 

Facts:  

Fund required = 150 lakhs 

Debt  = 100 Lakhs 

Equity  = 50 lakhs 

Flotation cost = 8% 

Cost of equity = 18% 

Interest rate = 16% 

Principal repaid in 5 equal installments from the end of 2nd year for 5 years. 
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Step 1: Base case NPV 

It is the NPV calculated assuming the project to be all equity. 

Discounted Cash inflow = Cash flow X PVAF (r%, NY) 

    = 37.5 lakhs X PVAF (18%, 6Y) 

    = 37.5 lakhs X 3.4976 

    = 131.16 lakhs 

Discounted Cash outflow= 150 lacks 

Base case NPV  = Discounted inflow – Discounted Outflow 

    = 131.16 lakhs – 150 lakhs 

    = (18.84) lakhs 

Step 2: Flotation cost 

Issue cost = 50 lakhs X 
 

  
 = (4.35) lakhs 

Step 3: Tax savings on interest 

Year Interest Tax Savings PVF@16% Discounted Cash 
flow 

1 =100LX16% = 16L =16X50% = 8L 0.8621 689680 

2 =100LX16% = 16L =16X50% = 8L 0.7432 594560 

3 =80LX16% = 12.8L =12.8X50% = 6.4L 0.6407 410048 

4 =60LX16% = 9.6L =9.6X50% = 4.8L 0.5523 265104 

5 =40LX16% = 6.4L =6.4X50% = 3.2L 0.4761 152352 

6 =20LX16% = 3.2L =3.2X50% = 1.6L 0.4104 65664 

    2177408 
 

Step 4: Adjusted NPV 

Base case NPV   = (18.84) lakhs 

less: Issue Expenses  = (4.35) lakhs 

Add: tax savings on interest = 21.77 lakhs 

Adjusted NPV   = (1.42) lakhs 

Notes: 

 When we use WACC for discounting, we discount all the cash flows of the project using    and   . 

 However the cash flows of the project are purely having equity shareholder’s risk and the appropriate 

discount rate should be   . By using WACC we are undermining the risk. 

 First we assume the project to be all equity and calculate the NPV using    discount rate. This NPV is 

called as Base Case NPV. 

 This base case NPV is then adjusted for financing cash flows like tax savings on interest, flotation cost 

etc. The resulting NPV is called as Adjusted NPV. 

 The advantage of this method is that it shows from where the NPV comes. For example,, in this problem 

the NPV of (1.42) comes from 3 sources: 

o Investment – (18.84) 

o Issue Cost – (4.35) 

o Tax savings – 21.77 

If management can negotiate better the issue cost with brokers and save around 2 lakhs the NPV can be 

made positive. This data we get only due to the above method of calculating NPV. 
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Life Disparity: 

Question no 13: Photolysis Ltd uses a 10% discount rate for project appraisal. It is considering purchasing a 

machine which, when it comes to the end of its economic life, is expected to be replaced by an identical machine 

and so on, continuously. The machine has a maximum life of three years but, as its productivity declines with age, 

it could be replaced after either just one or two years. The financial details are as follows (all figures in Rs.'000). 

Years 0 1 2 3 

Outlay -1000    

Revenues  +900 +800 +700 

Cost  -400 -350 -350 

Scrap Value  +650 +400 +150 

What is the appropriate replacement cycle? 

Solution: 

Year PVF Option 1 Option 2 Option 3 

CF DCF CF DCF CF DCF 

0 1 (1000) (1000) (1000) (1000) (1000) (1000) 

1 0.9091 1150 (900+650-
400) 

1045 500 (900-400) 455 500 (900-400) 455 

2 0.8264 0 0 850 (800+400-
350) 

702 450 (800-350) 372 

3 0.7513 0 0 0 0 500(700+150-
300) 

376 

NPV 45  157  203 

Annuity factor 0.9091  1.7355  2.4868 

EAB 49  90  82 
 

Replace once in 2 years since the EAB is highest in that option. 

*Question no 14: Demeter Ltd. owns a machine of type DK which could be used in production for two more years 

at most. The machine originally cost Rs.45000 five years ago. Its realizable value is currently Rs.8000 (because a 

special opportunity for sale has arisen), but it would be zero at all subsequent times.  If the machine were to be 

used for two more years, it would require a major overhaul at a cost of Rs.9000 at the end of one year. A new 

model of the machine is now being marketed. It costs Rs.40000 and has a maximum life of ten years, provided 

that special maintenance is undertaken at a cost of Rs.10000 after five years, and at a cost of Rs.20000 after eight 

years. The new model would have no realizable value at any time. Assume that no other new model is expected to 

become available in the foreseeable future, and that no changes are expected in cost or demand for output of the 

machine. Demeter's cost of capital is 15% per annum. 

Required: Prepare calculations to show whether Demeter's existing machine should be replaced now, or after one 

or two years. 

Solution: 

Term Matrix: 

Replace old 
machine/Use new 
machine 

5 years 8 Years 10 Years 
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Now 5 years 8 years 10 years 
An year later 6 years 9 years 11 years 
Two years later 7 years 10 years 12 years 
 

Step 1: Replacement of old machine immediately 

Year Events PVF CF DCF ∑     Project 
Life 

AF EAC 

0 Initial 
Outlay 

1 32000 
(40000-8000) 

32000 32000 5 Years 3.3522 9546 

5 Overhaul 0.4972 10000 4972 36972 8 Years 4.4873 8239 

8 Overhaul 2 0.3269 20000 6538 43510 10 Years 5.0188 8669 
 

Step 2: Replacement of old machine after one year 

Year Events PVF CF DCF ∑     Project Life AF EAC 

1 New 
Machine 

0.8696 40000 34784 34784 6 = 1+5 3.7845 9191 

6 Overhaul 0.4323 10000 4323 39107 9 = 1+8 4.7716 8196 

9 Overhaul 2 0.2843 20000 5686 44793 11 = 1+10 5.2337 8559 
 

Step 3: Replacement of old machine after two years 

Year Events PVF CF DCF ∑     Project Life AF EAC 

1 Overhaul of 
old 

machine 

0.8696 9000 7826 7826 Not 
Applicable 

Not 
Applica

ble 

Not 
Applic
able 

2 New 
Machine 

0.7561 40000 30244 38070 7 = 2+5 4.1604 9151 

7 Overhaul 0.3759 10000 3759 41829 10 = 2+8 5.0188 8334 

10 Overhaul 2 0.2472 20000 4944 46773 12 = 2+10 5.4206 8629 
 

Final Summary: 

Replace old 
machine/Use new 
machine 

5 years 8 Years 10 Years 

Now 9546 8239 8689 
An year later 9191 8196 8559 
Two years later 9151 8334 8629 
 

Conclusion: Replace old machine in a year’s time and use new machine for 8 years 

 

 

 

Abandonment: 
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Question no 15: Motherland Company Ltd plans to invest Rs.250000 in a project for which the following returns 

and abandonment values are predicted. Its cost of capital is 18% per annum. Advise the company. 

Year Return (Cash flow) Abandonment value 

1 40000 225000 

2 60000 180000 

3 100000 160000 

4 100000 150000 

5 100000 125000 

6 100000 nil 
 

Solution: 

Step 1: Abandonment at present value terms 

Year PVF@18% Abandonment Value Abandonment at present Value 

1 0.8474 225000 190670 

2 0.7181 180000 129260 

3 0.6086 160000 97380 

4 0.5158 150000 77370 

5 0.4371 125000 54640 

6 0.3704 0 0 
 

Step 2: Selecting the optimal project holing period 

Year PVF CF DCF ∑     Abandonment at PV Discounted 
Cash inflow 

NPV 

1 0.8474 40000 33900 33900 190670 224570 (25430) 

2 0.7181 60000 43090 76990 129260 206250 (43750) 

3 0.6086 100000 60860 137850 97380 235230 (14770) 

4 0.5158 100000 51580 189430 77370 266800 16800 

5 0.4377 100000 43710 233140 54640 287780 37780 

6 0.3704 100000 37040 270180 0 270180 20180 
 

Conclusion: Recommended to do the project for 5 years and abandon since for this option NPV is highest. 

Notes: 

 Each option has different life i.e. doing project for 2 years and abandoning it is an option with 2 years 

life having an NPV of (43750) and doing a project for 4 years and then abandoning is an option with 4 

years life, whose NPV is 16800. There exists life disparity. Shouldn’t we use EAB (Equated Annual 

Benefit)? 

Answer: Using EAB inherently assumes that the option has repetition feature. If it is not there, then use 

only NPV. 

 In this problem, when we abandon the project say at the end of 2nd year, we do not intent to repeat it. 

Hence, EAB is not used. 

 

IX. CAPITAL BUDGETING UNDER UNCERTAINITY: 
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Introduction: In this concept we will discuss the following areas: 

 Risk adjusted Discount rate approach (RAD Approach) 

 Certainty equivalence approach 

 Normal Distribution and Capital Budgeting 

 Simulation and Capital Budgeting 

 Real Options in Capital Budgeting (Without involving Derivatives) 

 Decision tree approach for Capital budgeting 

 Hiller’s Model in discount rare selection 

Real options in Capital Budgeting: 

Question no 1: Pancea Drug Company is considering a new drug, which would be sold over the counter without 

any prescription. To develop the drug and to market it on a regional basis will cost Rs.120 Lakhs over the next 2 

years, as 60 Lacs in each year. Expected cash inflows associated with the project for the next 6 years are as 

follows: 

Year Cash flow in lakhs 

3 10 

4 20 

5 40 

6 40 

7 30 

8 10 

If the project is successful, at the end of year 5 the company will have the option to invest an additional Rs.100 

Lacs to secure a national market. The probability of success is 0.60, if not successful, the company will not invest 

at all. If successful, the cash inflow will be better by Rs.60 Lacs per annum in each of the years through year 10. 

That is the project will be elongated by 2 more years than scheduled. The chance of better cash inflow by Rs.60 

Lacs is 0.50 with other 0.50 for a cash inflow better only by Rs.40 lacs. In both cases, the life will be elongated by 2 

years. The company's cost of capital is 14%. 

A) What is the NPV of the initial project lasting for 6 years after 2 years? Is it acceptable? 

B) What is the worth of the project if we take account of the option to expand? Is the project acceptable? 

Solution: 

Part A:  

Step 1: Calculation of Discounted Cash inflow 

Year PVF@14% Cash Flow Discounted Cash inflow 

3 0.6750 10 6.75 

4 0.5921 20 11.84 

5 0.5194 40 20.78 

6 0.4556 40 18.22 

7 0.3996 30 11.99 

8 0.3506 10 3.51 

Discounted Cash inflow 73.09 
 

 

Step 2: Calculation of Discounted Cash Outflow 
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Year PVF@14% Cash Flow Discounted Cash outflow 

1 0.8772 60 52.63 

2 0.7695 60 46.17 

Discounted Cash outflow 98.80 
 

Step 3: Calculation of NPV 

Net present value = Discounted Cash inflow – Discounted Cash outflow 

    = 73.09 – 98.80 

     = (25.71)  

Conclusion: It is not acceptable on accounting negative NPV. 

Part B:  

Step 1: Valuation of expansion option 

Cash Inflow 60L 40L 
Annuity factor @14% for 6-10 years 1.7832 1.7832 
Discounted Cash inflow 106.99 71.33 
Probability 0.5 0.5 
Expected Discounted Cash inflow 53.50 35.67 
Total expected discounted cash inflow 53.50+35.67 = 89.17 
Discounted Cash flow at the end of year 5 0.5194X100 51.94 
Net present value of the project 89.17 – 51.94 = 37.23 
 

The company may go for expansion or may not go expansion. If it goes for expansion, the NPV is 37.23. If not it 

is 0. The probability of expanding is 0.6 and not expanding is 0.4. 

Expected NPV of expansion option = 0.6X37.23 + 0.4X0 

      = 22.34 

Step 2: Value of the project with expansion option 

Net present value of the project   = (25.71)  

Expected NPV of expansion option  = 22.34 

Worth of the project with expansion option = (3.37)  

Since the NPV is negative, reject the project. 

Question no 2: The Pretty Company is considering a new location. If it constructs an office and 100 cages, the cost 

will be Rs.100000 and the project is likely to produce net cash flows of Rs.17000 per year for 15 years, after which 

the leasehold on the land expires and there will be no residual value. The company's required return is 18%. If the 

location proves favorable, pretty will be able to expand by another 100 cages at the end of 4 years. The cost per 

cage would be Rs.200. With the new cages, incremental net cash flows of Rs.17000 per year for years 5 through 

15 would be expected. The company believes there is a 50-50 chance that the location will prove to be a favorable 

one. 

a. Is the initial project acceptable? 

b. What is the value of the option? The worth of the project with the option? Is it acceptable? 

Solution: 

 

Part A: Calculation of NPV of initial project 
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Cash Inflow p.a. 17000 
Annuity factor@18% for 1 – 15 Years 5.0915 
Discounted Cash inflows 86556 
Discounted Cash Outflow 100000 
Net present value (13444) 
As a standalone project this should be rejected. 

Part B:  

Step 1: Calculation of expected NPV of expansion option 

Cash Inflow on expansion project for 5 – 15 years 17000 
Annuity factor@18% for 5 – 15 Years 2.4014 
Discounted Cash inflows 40824 
Discounted Cash Outflow in year (100X200X0.5158) 10316 
Net present value 30508 
Probability of location proving favorable 0.50 
Expected NPV 15254 
 

Step 2: Value of the project with expansion option 

Value of the project (13444) 
Value of the expansion option 15254 
Value of the project with expansion option 1810 
It is recommended to accept this project because of its options. 

Decision tree approach for capital budgeting: 

Question no 3: A firm has an investment proposal, requiring an outlay of Rs.40000. The investment proposal is 

expected to have 2 years economic life with no salvage value. In year 1 there is a 0.4 probability that cash inflow 

after tax will be Rs.25000 and 0.6 probability that cash inflow after tax will be Rs.30000. The probabilities assigned 

to cash inflow after tax for the year II are as follows: 

Cash flow Year 1 Rs.25000 Probability Rs.30000 Probability 

Cash flow Year 2 Rs.12000 0.2 Rs.20000 0.4 

Rs.16000 0.3 Rs.25000 0.5 

Rs.22000 0.5 Rs.30000 0.1 

The firm uses a 10% discount rate for this type of investment. 

Required:  

a. Construct a decision tree for the proposed investment project. 

b. What net present value will be project yield if worst outcome is realized? What is the probability of 

    occurrence of this NPV? 

c. What will be the best and the probability of that occurrence? 

d. Will the project be accepted? (10% discount factor 1 year 0.909 and 2 year 0.826) 

 

 

 

Solution: 
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Part A: Calculation of the possible NPVs 

Option 1:  

Year Cash Flow PVF@10% Discounted Cash flow 

1 25000 0.909 22725 

2 12000 0.826 9912 

Discounted Cash inflow 32637 

Less: Cash outlay 40000 

Net present value (7363) 
 

Option 2:  

Net present value of option 1    = (7363)  

Add: Present value of increased cash inflow in 2nd year 

         (16000 – 12000) X 0.826    = 3304 

Net present value     = (4059)  

Option 3:  

Net present value of option 2    = (4059)  

Add: Present value of increased cash inflow in 2nd year 

         (22000 – 16000) X 0.826    = 4956 

Net present value     = 897 

Option 4:  

Year Cash Flow PVF@10% Discounted Cash flow 

1 30000 0.909 27270 

2 20000 0.826 16520 

Discounted Cash inflow 43790 

Less: Cash outlay 40000 

Net present value 3790 
 

Option 5:  

Net present value of option 4    = 3790  

Add: Present value of increased cash inflow in 2nd year 

         (25000 – 20000) X 0.826    = 4130 

Net present value     = 7920 

Option 6:  

Net present value of option 2    = 7920  

Add: Present value of increased cash inflow in 2nd year 

         (25000 – 20000) X 0.826    = 4130 

Net present value     = 12050 

Notes: 

 There are 2 types of probabilities: 

o Cumulative probability – Events are linked by “or” – Add the probability of the events 

o Joint probability – Events are linked by “and” - multiply the probability of the events 

 For example, to have a NPV of -7355, two events should simultaneously happen i.e. first year cash flow 

should be 25000 and second year cash flow should be 12000. Since the probabilities are joint we have 

multiplied. 
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 Probability of negative NPV is 0.20 (0.08+0.12). It means our NPV should be either -7355 or -4049. 

Hence, the probabilities are added. 

 

Question no 4: A company is considering a project involving the outlay of Rs.300000 which it estimates will 

generates cash flows over its two-year life with the probabilities shown below. 

Year 1 Cash Flow Probability 

100000 0.25 

200000 0.50 

300000 0.25 

 1.00 
 

Cash flow in Year 1 is Probability Year 2 cash flow will be 

100000 0.25 0 

0.50 100000 

0.25 200000 

 1.00  

200000 0.25 100000 

0.50 200000 

0.25 300000 

 1.00  

300000 0.25 200000 

0.50 300000 

0.25 350000 

 1.00  

All cash flows should be treated as being received at the end of the year. The company has a choice of 

undertaking this project at either of two sites (A or B) whose costs are identical and are included in the above 

outlay. In terms of the technology of the project itself, the location will have no effect on the outcome. If the 
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company choose site B, it has the facility to abandon the project at the end of the first year and to sell the site to 

an interested purchaser for Rs.150000. This facility is not available at site ‘A’ .The company's investment criterion 

for this of project is 10% DCF.  Its policy would be to abandon the project on site B and to sell the site at the end of 

the year 1 if its expected future cash flows for year 2 were less than the disposal value. 

Required:  

a) Calculate the NPV of the project on site A. 

b) (i) Explain, based on the data given, the specific circumstances  in which the company would abandon the 

         project on site B. 

    (ii)  Calculate the NPV of the project on site  B taking  account of the abandonment facility. 

c) Calculate the financial effect of the facility for abandoning the project on site B stating whether it is positive 

    or negative. 

Solution: 

 

Working Notes: 

WN – 1: Expected Year 2 cash flow if year 1 cash flow is 1 lakh 

Expected year 2 cash flow = 0.25X0 + 100000X0.50 + 200000X0.25 = 100000 

This Year 2 cash flow occurs in 2nd year end. If we discount by 1 year we bring the expected year 2 cash flow in 

year 1 terms = 100000*0.9091 = 90910 = 0.9091 lakhs 

WN – 2: Expected Year 2 cash flow if year 1 cash flow is 2 lakh 

Expected year 2 cash flow = 0.25X100000 + 200000X0.50 + 300000X0.25 = 200000 

Expected year 2 cash flow in year 1 terms = 200000X0.9091 = 181820 = 1.81 lakhs 
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WN – 3: Expected Year 2 cash flow if year 1 cash flow is 3 lakh 

Expected year 2 cash flow = 0.25X200000 + 300000X0.50 + 350000X0.25 = 287500 

Expected year 2 cash flow in year 1 terms = 287500X0.9091 = 261366 = 2.61 lakhs 

WN – 4: Expected cash flow at the end of 1st year (Site A)  

Expected year 1 cash flow  

 = 0.25 X (100000 + 90910) + 0. 50 X (200000 + 181820) + 0.25 X (300000 + 261366) = 378478 

Discounted Cash inflow = 378478X0.9091 = 344074 = 3.44 lakhs 

WN – 5: NPV of the project in Site ‘A’ 

Expected discounted inflow  = 344074 

Less: Discounted outflow  = 300000 

Net present value   = 44074 = 0.44 lakhs 

Why site ‘A’ and site ‘B’ has different NPVs? 

Answer: In site “A” it is standalone project and in Site ‘B’ it is a project along with an option to abandon. The 

value of abandonment option can be calculated as follows:  

Abandonment value    = 150000 

Less: Expected cash flow from continuation = 90910 

Extra Benefit     = 59090 

Present value of extra benefit   = 59090*0.9091 = 53719 

This value can be obtained only when Year 1 cash flow is 1 lakh whose probability is 0.25. Hence, the expected 

value of abandonment option is 13430 (0.25*53719). 

Value of the project   = 44074 

Add: Abandonment value  = 13430 

Value of the project with option  = 57504 

An option can have ‘0’ or positive value but can never have negative value. Because, if situation is unfavorable 

the holder will not exercise this option. 

*Question no 4: Big Oil Company is wondering whether to drill for oil in high sea. The prospects are as follows: 

Depth of 
oil well 

Total Cost (Rs. In 
million) 

Cumulative probability 
of finding oil 

Present value oil well if 
found (Rs. In millions) 

1000 2 0.5 5 

2000 2.5 0.6 4.5 

3000 3 0.7 4 

Draw a decision tree showing the successive drilling decision to be made by the company. How should it be 

prepared to drill? 

Solution: 

Working notes:  

WN – 1: Probability of finding oil on second drill 

Cumulative probability of finding the oil after two drills = 0.6 – Probability of finding the oil in first drill (0.5) = 0.1 

Probability of finding the oil in second drill  = 0.10  

To find the oil in second drill two events should have happened namely, not finding in first drill and finding in 

second drill. Thus 0.10 is joint probability. 
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Therefore, 0.10 = 0.50 X Probability of finding the oil in second drill 

Probability of finding the oil in second drill = 
    

    
 = 0.20 

WN – 2: Probability of finding oil on third drill 

Cumulative probability of finding the oil in 3 drills = 0.7 – Cumulative Probability of finding in 2 drills (0.6) = 0.1 

Probability of finding the oil in third drill  = 0.10  

To find the oil in third drill three events should have happened namely, not finding in first drill, not finding in 

second drill and finding in third drill. Thus 0.10 is joint probability. 

Therefore, 0.10 = 0.50 X 0.80 X Probability of finding the oil in third drill 

Probability of finding the oil in third drill = 
    

         
 = 0.25 

 

Conclusion: It is recommended to drill for oil because the NPV is positive and the strategy is to drill up to 3000 

feet as seen in various decision boxes. 

Normal Distribution and Capital budgeting: 

Question no 5: A Local Department is considering the renovation of its department. The renovation will cost the 

firm Rs.10 Lakhs. Its incremental cash flow is very sensitive to the economic conditions. 

Event Probability of event Incremental CF (Rs. In lacs) 

A – Super Economic Boom 0.1 8 

B – Mild Economic Expansion 0.2 5 

C – Normal Economic Expansion 0.4 4 

D – Mild Recession 0.2 3 

E – Serve Recession 0.1 2 
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The firm thinks that the probability distribution of possible incremental cash flow exists for each of the 4 years 

during which department will be functioning. The firms cost of capital is 10%. 

i. What is the expected annual incremental Cash Flow? 

ii. What is the Project's expected NPV? 

iii. If the project's Standard Deviation is Rs.1.80 Lakhs, What is the Project's risk/rupee of expected return? 

iv. What is the probability that the project will have a negative NPV? 

Solution: 

Part A: Expected incremental Cash inflow 

Event Probability Incremental Cash flow Expected incremental Cash flow 

A 0.1 8 0.8 

B 0.2 5 1 

C 0.4 4 1.6 

D 0.2 3 0.6 

E 0.1 2 0.2 

Total 1  4.2 

The Expected Incremental Cash flow per annum = 4.2 lakhs 

Part B: Expected NPV 

Expected annuity inflow  = 4.2 lakhs 

Annuity factor@10%, 4 yeas = 3.1699 

Expected discounted inflow = 13.31 lakhs 

Less: Discounted outflow = 10.00 lakhs 

Expected NPV   = 3.31 lakhs 

Part C: Co-efficient of variation 

Co- efficient of variation = 
                  

    
 = 

    

    
 X100 = 54.38% 

Part D: Probability of having a negative NPV 

 

                    ?       0               = 3.31L (0.50)  

Z = 
    

 
 = 

      

    
 = -1.84 

NT (Z) = NT (1.84) = 0.4671; this means there is 46.71 chance of earning an NPV between ‘0’ and ‘3.31 lakhs’. 

Probability of negative NPV = 0.50 – 0.4671 = 0.0329 or 3.29% 
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Part E: Probability of earning an NPV above 2 lakhs 

 
                ?            2               = 3.31L (0.50) 

 

Z = 
    

 
 = 

      

    
 = -0.73 

NT (Z) = NT (0.73) = 0.2673; this means there is a 26.73% of chance of earning NPV between 2 lakhs and 3.31 

lakhs. 

Probability of NPV above 2 lakhs = 0.2673 + 0.5 = 0.7673 or 76.73% 

Simulation and Capital budgeting: 

 Simulation means making the decision based on chance. Ex: Coin toss, picking a paper from a basket  

 Steps in solving problem under simulation concept: 

o Random Number Coding – Allot the random numbers to the probabilities (Random numbers 

should be in same set viz., all one digit numbers or all two digit numbers etc.,) 

o Fitting of Random Numbers – Pick random numbers and make decision 

Question no 6: PQR & Co. is evaluating the installation of a new automatic machine in order to reduce the labour 

costs. The new machine can also meet the demand for greater capacity needed to meet increase in demand for 

the product and hence resulting in increase in profits for at least three years. However, due to uncertainty in the 

expected demand for the product, the cash flows cannot be accurately estimated. The following probabilities have 

been assigned in this reference. 

Year 1 Year 2 Year 3 

CF (Rs.) Probability CF (Rs.) Probability CF (Rs.) Probability 

10000 0.3 10000 0.1 10000 0.3 

15000 0.4 20000 0.2 20000 0.5 

20000 0.3 40000 0.3 30000 0.2 

0 0 30000 0.4 0 0 

The new machine is having a cost of Rs.70000 and the scrap value of the old machine is estimated to be Rs.28000. 

Evaluate the proposal given that the discount factor is 15%. Also analyze the risk inherent in this situation by 

simulating the NPV values. Random numbers for 5 sets of cash flows are given here under. On the basis of 

simulation exercise, also find out the expected NPV and the probability that the NPV of the proposal will be less 

than 0. 

Random Numbers 

Year Set 1 Set 2 Set 3 Set 4 Set 5 

1 4 7 6 5 0 

2 2 4 8 0 1 

3 7 9 4 0 3 
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Solution: 

Step 1: Random Number Coding 

Year 1: 

Cash Flow Probability  ∑            Random Numbers 

10000 0.3 0.3 0-2 

15000 0.4 0.7 3-6 

20000 0.3 1.0 7-9 
 

Year 2: 

Cash Flow Probability  ∑            Random Numbers 

10000 0.1 0.1 0 

20000 0.2 0.3 1-2 

40000 0.3 0.6 3-5 

30000 0.4 1.0 6-9 
 

Year 3: 

Cash Flow Probability  ∑            Random Numbers 

10000 0.3 0.3 0-2 

20000 0.5 0.8 3-7 

30000 0.2 1.0 8-9 
 

Step 2: Fitting of Random Numbers 

Year Set 1 Set 2 Set 3 Set 4 Set 5 

Random 
No. 

Cash 
Flow 

Random 
No. 

Cash 
Flow 

Random 
No. 

Cash 
Flow 

Random 
No. 

Cash 
Flow 

Random 
No. 

Cash 
Flow 

1 4 15000 7 20000 6 15000 5 15000 0 10000 

2 2 20000 4 40000 8 30000 0 10000 1 20000 

3 7 20000 9 30000 4 20000 0 10000 3 20000 
 

Step 3: NPV Calculation 

Year PVF@ 
15% 

Set 1 Set 2 Set 3 Set 4 Set 5 

CF DCF CF DCF CF DCF CF DCF CF DCF 

1 0.8696 15000 13044 20000 17392 15000 13044 15000 13044 10000 8696 

2 0.7561 20000 15122 40000 30244 30000 22683 10000 7561 20000 15122 

3 0.6575 20000 13150 30000 19725 20000 13150 10000 6575 20000 13150 

PV of the Cash Inflows 41316 67361 48877 27180 36968 

Less: PV of Cash outflow 
(70000 – 28000) 

42000 42000 42000 42000 42000 

Net Present Value (684) 25361 6877 (14820) (5032) 
 

Step 4: Summary 

Simulation Run Net Present Value 

1 (684) 
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2 25361 

3 6877 

4 (14820) 

5 (5032) 
 

Expected NPV = Average NPV 

   = 
                         

 
 = 

     

 
 = 2340 

‘3’ out of ‘5’ simulation runs we had negative NPV. Hence, we can conclude that the probability of negative NPV 

is 
 

 
 or 6%. 

Risk adjusted Discount rate approach (RAD Approach): 

 Discount rate represents ‘risk’ and ‘risk’ is nothing but uncertainty in cash flows. 

 All cash flows are not subjected to the same level of uncertainty. For example, depreciation tax savings 

is certain while sales inflow is uncertain, salvage value is uncertain while guaranteed salvage value is 

certain. 

 We can generalize and say that cash flows that are volume driven are uncertain compared to 

committed cash flows. 

 Since, each cash flow has different risk it is inappropriate to discount all the cash flows using same 

discount rate. Risk free cash flow should be discounted at risk free rate and risky cash flow at risk 

adjusted discount rate. 

Question no 7: A firm is considering a proposal to buy a machine for Rs.30000. The expected Cash Flow after taxes 

from the Machine for a period of 3 consecutive years are Rs.20000 each. After the expiry of the useful life of the 

machine, the seller has guaranteed its repurchase at Rs.2000. The firm's cost of capital is 10% and the risk 

adjusting discount rate is 18%. Should the Company accept the proposal? 

Solution: 

Year Events Type Cash Flow Discount Rate AF/PVF Discounted Cash inflow 

1-3 Cash Inflow Uncertain 20000 18% 2.1743 43486 

3 Salvage Value Certain 2000 10% 0.7513 1503 

Present value of the cash inflows 44989 

Present value of the cash outflows 30000 

Net Present Value 14989 
 

Strategy: Accept the proposal 

Question no 8: Determine the Risk Adjusted Net Present Value of the following projects: 

 A B C 

Net Cash outlays (Rs.) 100000 120000 210000 

Project Life 5 Years 5 Years 5 Years 

Annual Cash inflow (Rs. 30000 42000 70000 

Co-efficient of Variation 0.4 0.8 1.2 

The company selects the risk-adjusted rate of discount on the basis of the co-efficient of variation: 
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Co-efficient of Variation Risk-adjusted rate of return Present value factor 1-5 years at 
risk adjusted rate of discount 

0.0 10% 3.791 

0.4 12% 3.605 

0.8 14% 3.433 

1.2 16% 3.274 

1.6 18% 3.127 

2.0 22% 2.864 

More than 2.0 25% 2.689 
 

Solution: 

Particulars A B C 

Annual Cash Inflow 30000 42000 70000 

Annuity Factor (at the relevant RAD rates) 3.605 3.433 3.274 

Present Value of Cash flows 108150 144186 229180 

Less: Cash Outflow 100000 120000 210000 

RAD NPV 8150 24186 19180 
 

If it is accept/reject decision then all 3 can be accepted since they positive NPV. If it is mutually exclusive then 

select project B having highest NPV. 

Hiller’s Model: 

Question no 9: The staff of Heman Manufacturing has estimated the following net cash flows and probabilities for 

a new manufacturing process: 

Net Cash Flows 

Year Pr = 0.2 Pr = 0.6 Pr = 0.2 

0 (€100000) (€100000) (€100000) 

1-5 €20000 €30000 €40000 

5 0 €20000 €30000 

Heman's required rate of return for an average-risk project is 10 %. 
(a) Assume that the project has average risk. Find the project's expected NPV. 
(b) Find the best-case and worst-case NPVs. What is the probability of occurrence of the worst case if the cash 
flows are perfectly dependent (perfectly positively correlated) over time? If they are independent over time? 
(c) Assume that all the cash flows are perfectly positively correlated; that is, there are only three possible cash 
flow streams over time: (1) the worst, (2) the most likely, or base, case, and (3) the best case, with probabilities of 
0.2, 0.6, and 0.2,respectively. Find the expected NPV, its standard deviation, and its coefficient of variation. 
(d) The coefficient of variation of Heman's average project is in the range of 0.8 to 1.0. If the coefficient of 
variation of a project being evaluated is greater than 1.0, 2 percentage points are added to the firma required rate 
of return. Similarly, if the coefficient of variation is less than 0.8,1 percentage point is deducted from the required 
rate of return. What is the projects required rate of return? Should Heman accept or reject the project? 

Solution: 
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Part A: 

Step 1: Expected Annual Cash flow 

Probability Cash Flow Expected Cash flow 

0.2 20000 4000 

0.6 30000 18000 

0.2 40000 8000 

Expected Annual inflow 30000 
 

Step 2: Expected Salvage Value 

Probability Salvage Value Expected Salvage Value 

0.2 0 4000 

0.6 20000 12000 

0.2 30000 6000 

Expected Annual inflow 18000 
 

Step 3: Expected NPV @ 10% 

Year Cash Flow PVF/AF @ 10% Discounted Cash Flow 

1-5 30000 3.7908 113724 

5 18000 0.6209 11176 

Present Value of the Cash inflow 124900 

Less: Present Value of the Cash outflow 100000 

Expected Net Present Value 24900 
 

Part B: 

Step 1: Best Case NPV and Worst Case NPV 

Year CF – Best CF – Worst PVF/AF DCF – Best DCF – Worst 

1 – 5 40000 20000 3.7908 151632 75816 

5 30000 0 0.6209 18627 0 

Present Value of the Cash inflow 170259 75816 

Less: Present Value of the Cash outflow 100000 100000 

Net Present Value 70259 (24184) 
 

Step 2: Probability of Best Case NPV 

CF Correlated 1st Year Probability 0.2 

CF Independent Joint Probability        0.00032 
 

Step 3: Probability of Worst Case NPV 

CF Correlated 1st Year Probability 0.2 

CF Independent Joint Probability        0.00032 
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Part C: 

Step 1: 𝛔 and    Annual Cash Flows and Salvage Value 

Annual Cash Flows 

Probability CF CF -                

0.2 20000 (10000) 200 lacs 

0.6 30000 0 0 

0.2 40000 10000 200 lacs 

Variance 400 lacs 

Standard Variation √         6325 

Salvage Value 

Probability CF CF -                

0.2 0 (18000) 648 lacs 

0.6 20000 2000 24 lacs 

0.2 30000 12000 288 lacs 

Variance 960 lacs 

Standard Variation √         9798 
 

Step 2: Calculation of Standard deviation of NPV 

Year 𝛔 PVF/AF@10% DC𝛔   𝛔  
1 6325 0.9091 5750 33062500 

2 6325 0.8264 5227 27321529 

3 6325 0.7513 4752 22581504 

4 6325 0.6830 4320 18662400 

5 6325 0.6209 3927 15421329 

5 9798 0.6209 6084 37015056 

Present Value of 𝛔 30060 154064318 
 

Standard Deviation of NPV if the cash flows are perfectly correlated over time = D𝛔 = 30060 

Standard Deviation of NPV if the cash flows are uncorrelated i.e. independent over time = √     = √          

= 12412  

Step 3: Calculation of Co-efficient of Variation when the project cash flows are dependent over time 

Co- efficient of variation = 
                  

    
 = 

     

     
 = 1.21 times 

Part D:  

Step 1: Determination of the discount rate 

The risk-return table for this company is as follows: 

Co-efficient of Determination Nature Discount Rate  

0.8 – 1 Average risk project 10% 

Below 0.8 Low risk project 10% - 1% = 9% 

Above 1 High Risk project 10%+2%=12% 

This project whose cash flows are dependent has co-efficient of variation of 1.21 times. Hence, should be 

discounted @ 12%. 



SFM-Notes                                                                                    MT-EDUCARE 

 

Page | 209  
 

Step 2: Expected NPV of the project using RAD Approach 

Year Cash Flow PVF/AF @ 12% Discounted Cash Flow 

1-5 30000 3.6048 108144 

5 18000 0.5674 10213 

Present Value of the Cash inflow 118357 

Less: Present Value of the Cash outflow 100000 

Expected Net Present Value 18357 
 

Question no 10: Skylark airways is planning to acquire light commercial aircraft for flying class clients at an 

investment of Rs 50 lacs. The expected cash flow after tax for the next three years is as follows: 

Year 1 Year 2 Year 3 

CFAT Probability CFAT Probability CFAT Probability 

1400000 0.1 1500000 0.1 1800000 0.2 

1800000 0.2 2000000 0.3 2500000 0.5 

2500000 0.4 3200000 0.4 3500000 0.2 

4000000 0.3 4500000 0.2 4800000 0.1 

 

The company wishes to take into consideration all possible risk factors relating to airline operation. The company 

wants to know:  

(a) The expected NPV of this venture at a risk free rate of 6%. 

(b) Standard deviation from expected NPV assuming that (a) Cash flows are independent over time (b) Cash 

      flows are dependent over time. 

(c) What is the probability of best case NPV and worst case NPV in both the cases? 

Solution: 

Step 1: Expected Cash flow Year 1 

Cash Flow Probability Expected Cash flow 

1400000 0.1 140000 

1800000 0.2 360000 

2500000 0.4 1000000 

4000000 0.3 1200000 

Expected Cash inflow 2700000 
 

Step 2: Expected Cash flow Year 2 

Cash Flow Probability Expected Cash flow 

1500000 0.1 150000 

2000000 0.3 600000 

3200000 0.4 1280000 

4500000 0.2 900000 

Expected Cash inflow 2930000 
 

Step 3: Expected Cash flow Year 3 

Cash Flow Probability Expected Cash flow 

1800000 0.2 360000 
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2500000 0.5 1250000 

3500000 0.2 700000 

4800000 0.1 480000 

Expected Cash inflow 2790000 
 

Step 4: Expected NPV @ 6% 

Year Cash Flow PVF/AF @ 6% Discounted Cash Flow 

1 2700000 0.9434 2547000 

2 2930000 0.8900 2607000 

3 2790000 0.8396 2343000 

Present Value of the Cash inflow 7497000 

Less: Present Value of the Cash outflow 5000000 

Expected Net Present Value 2497000 
 

Step 5: 𝛔 and    Annual Cash Flows and Salvage Value 

Year 1 Cash Flow 

Probability CF CF -     (       )
 

 

0.1 1400000 (1300000) 1690000 lacs 

0.2 1800000 (900000) 1620000 lacs 

0.4 2500000 (200000) 160000 lacs 

0.3 4000000 1300000 5070000 lacs 

Variance 8540000 lacs 

Standard Variation √             9.24 lacs 

Year 2 Cash Flow 

Probability CF CF -                

0.1 1500000 (1430000) 2044900 lacs 

0.3 2000000 (930000) 2594700 lacs 

0.4 3200000 (270000) 291600 lacs 

0.2 4500000 1570000 4929800 lacs 

Variance 9861000 lacs 

Standard Variation √             9.93 lacs 

Year 3 Cash Flow 

Probability CF CF -                

0.2 1800000 (990000) 1960200 lacs 

0.5 2500000 (290000) 420500 lacs 

0.2 3500000 710000 1008200 lacs 

0.1 4800000 2010000 4040100 lacs 

Variance 7429000 lacs 

Standard Variation √             8.62 lacs 
 

Step 6: Calculation of Standard deviation of NPV 

Year 𝛔 PVF/AF@6% DC𝛔   𝛔  
1 924000 0.9434 871702 759864376804 

2 993000 0.8900 883770 781049412900 

3 862000 0.8396 723735 523792350225 

Present Value of 𝛔 2479207 2064706139929 
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If the cash flows are dependent over time i.e. correlated then the 𝛔 of NPV = D𝛔 = 2479207 

If the cash flows are uncorrelated i.e. independent over time then the 𝛔 of NPV = D𝛔 = 2479207 = √     = 

√              = 723735 

Step 7: Probability of Best Case NPV 

CF are dependent 1st Year Probability 0.3 

CF are Independent Joint Probability (0.3 X 0.2 X 0.1) 0.006 
 

Step 8: Probability of Worst Case NPV 

CF Correlated 1st Year Probability 0.1 

CF are Independent Joint Probability (0.1 X 0.1 X 0.2) 0.002 
 

Question no 11: XY Ltd has under its consideration a project with an initial investment of Rs 100000. Three 

probable cash inflow scenarios with their probabilities of occurrence have been estimated as below: 

Annual Cash Flow 20000 30000 40000 

Probability 0.1 0.7 0.2 

The project life is 5 years and the desired rate of return is 20%. The estimated terminal values for the project 

assets under the three probability alternatives respectively are Rs 0, 20000 and 30000. 

You are required to: 

(a) Find the probable NPV 

(b) Find worst case and best case NPV and 

(c) State  the  probability  occurrence  of  the  worst  case,  if the  cash  flows  are perfectly correlated over time. 

Solution: 

Certainty Equivalence Approach: 

Question no 12: A Company is examining 2 mutually exclusive investment proposals. The management of the 

company uses certainty equivalence to evaluate new investment proposals. From the following information 

pertaining to these projects, advice the company as to which project should be taken up. 

Year Proposal Investment A Cash Flow CE Investment B Cash Flow CE 

0 (25000) 1 (25000) 1 

1 15000 0.8 9000 0.9 

2 15000 0.7 18000 0.8 

3 15000 0.6 12000 0.7 

4 15000 0.5 16000 0.4 

The firm’s cost of capital is 12% and risk free borrowing rate is 6%. 

Solution: 

Proposal A: 

Year PVF@6% Cash Flow CE    Cash Flow Discounted Cash Flow 

0 1 (25000) 1 (25000) (25000) 

1 0.9434 15000 0.8 12000 11321 

2 0.8900 15000 0.7 10500 9345 

3 0.8396 15000 0.6 9000 7556 
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4 0.7921 15000 0.5 7500 5941 

Net Present Value 9163 
 

Proposal B: 

Year PVF@6% Cash Flow CE    Cash Flow Discounted Cash Flow 

0 1 (25000) 1 (25000) (25000) 

1 0.9434 9000 0.9 8100 7642 

2 0.8900 18000 0.8 14400 12816 

3 0.8396 12000 0.7 8400 7053 

4 0.7921 16000 0.4 6400 5069 

Net Present Value 7580 
 

Strategy: Choose Proposal A since it has highest NPV. 
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X. DERIVATIVES – OPTIONS: 

 Derivatives are contracts whose value derives through underlying asset. 

 In the market there are three important derivative instruments which are 

o Options – Exchange traded derivatives (Standardized) 

o Futures – Exchange traded derivatives (Standardized) 

o Swaps – Over the counter derivatives (peer to peer) 

Learning objectives of Derivatives – Options: 

1. Basics in Options 
2. Option Strategies 
3. Understanding the concepts of “Short Selling” and “Continuous Compounding” 
4. Theoretical boundaries for an European Call Option and Put Options – Maximum and Minimum values 

of Call Option and Put Option 
5. Put – Call Parity Equation and Arbitrage 
6. Option Valuation Models 

o Binomial Model 
o Risk neutralization Model 
o Two period binomial Model 
o Black Scholes Model 

7. Discussion of all the above concepts once again for a dividend paying stock 
8. Discussion of all the above concepts once again for an American option 

 

Part 1: Basics in Options 

 

Call Option: 
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 ‘A’ (Holder of the option) gets the right (optional) to buy the shares of X ltd from ‘B’ (Writer of Option) at an 

agreed price (Strike Price or Exercise price) after 3 months (Term or Maturity). For the option ‘A’ should pay 

consideration (Premium) to ‘B’. 

 In the above example ‘A’ is purchasing two assets ‘share’ and ‘option’. ‘Option’ is purchased today itself. 

The premium is paid today itself and ‘A’ gets the right to purchase the share at ‘strike price or exercise 

price’. 

 There are 3 types of share prices: 

o Spot Price – Rs.75 

o Strike Price – Rs.100 

o Future Spot price (FSP) 

 Situation 1 – Rs.110 

 Situation 2 – Rs.90 

 Definitions: 

o Spot price is the price at which the shares can be purchased or sold today. 

o Strike price is the price agreed today for a transaction to take place on maturity date (3 months). 

o Future Spot price or Maturity Spot price is the price at which the share is actual trading on the 

maturity date. 

 Exercise or Lapse: 

Situation Future Spot Price (FSP) Strike price (X) Decision 

1 110 100 Exercise 

2 90 100 Lapse 

 Exercise or Lapse: 

o FSP > X – Call Option Exercised 

o FSP < X – Call Option Lapsed 

Put Option: 
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 ‘A’ (Holder of the option) gets the right (optional) to sell the shares of X ltd to ‘B’ (Writer of Option) at an 

agreed price (Strike Price or Exercise price) after 3 months (Term or Maturity). For the option ‘A’ should pay 

consideration (Premium) for option to ‘B’. 

 In the above example ‘A’ is purchasing the asset ‘option’. ‘Option’ is purchased today itself. The premium is 

paid today itself and ‘A’ gets the right to sell the share at ‘strike price or exercise price’ on Maturity date. 

 There are 3 types of share prices: 

o Spot Price – Rs.75 

o Strike Price – Rs.100 

o Future Spot price (FSP) 

 Situation 1 – Rs.110 

 Situation 2 – Rs.90 

 Definitions: 

o Spot price is the price at which the shares can be purchased or sold today. 

o Strike price is the price agreed today for a transaction to take place on maturity date (3 months). 

o Future Spot price or Maturity Spot price is the price at which the share is actual trading on the 

maturity date. 

 Exercise or Lapse: 

Situation Future Spot Price (FSP) Strike price (X) Decision 

1 110 100 Lapse 

2 90 100 Exercise 

 Exercise or Lapse: 

o FSP > X – Put Option Lapsed 

o FSP < X – Put Option Exercised 

Summary of Call Option and Put Option: 

 Call Option gives its holder a right to buy an underlying asset at an agreed strike price/exercise price on 

maturity date. The writer of call option has the obligation to sell if the holder exercises his right. 

 Put Option gives its holder a right to sell an underlying asset at an agreed strike price/exercise price on 

maturity date. The writer of option has the obligation to buy if the holder exercises his right. 

 For getting the right the holder pays the writer “Premium” as consideration. This premium is popularly 

called as “Option Value or Option price”. 

 Rights and Obligation: 
 

Option Holder Writer 

Call Option Right to Buy Obligation to Sell 

Put Option Right to Sell Option to Buy 
 

 Comments of FSP vs. Exercise Price: 
 

Situation Call Option Put Option 

FSP > X Exercise : In the money Lapse : Out of the money 

FSP < X Lapse : Out of the money Exercise : In the money 

FSP = X At the money At the money 
 

In the money: Worth of Paying, Out of the money: Not worth of Paying 
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 Sentiments of Holder: 
 

Option Holder 

Call Option Bullish (Expects increase in price) 

Put Option Bearish (Expects decrease in price) 
 

 Sentiments of Writer: 
 

Option Writer 

Call Option Bearish (Expects decrease in price) 

Put Option Bullish (Expects increase in price) 
 

 Sentiments of Holder and Writer: 
 

Option Holder Writer 

Call Option Bullish (Expects increase in price) Bearish (Expects decrease in price) 

Put Option Bearish (Expects decrease in price) Bullish (Expects increase in price) 
 

 Classification – Maturity Base: 

o European option – Can be exercised only on the date of maturity. 

o American Option – Can be exercised any time before the date of maturity. It can also be exercised 

on the date of maturity. 

Question no 1: From the following find whether the holder of call option would exercise his right on the expiry 

date? 

Sr.No. Strike Price Actual Future Price Action 

1 190 210 Exercise 

2 200 190 Lapse 

3 370 400 Exercise 

4 400 450 Exercise 

5 460 460 Exercise/Lapse 

Question no 2: From the following find whether the holder of put option would exercise his right on the expiry 

date? 

Sr.No. Strike Price Actual Future Price Action 

1 270 240 Exercise 

2 360 300 Exercise 

3 450 400 Exercise 

4 190 201 Lapse 

5 200 205 Lapse 

Question no 3: From the following find whether the holder of put option would exercise his right on the expiry 

date? 

Sr.No. Strike Price Expected of 
Future Price 

Choose the 
Option 

Actual 
Future Spot 

Action to 
be taken 

1 100 120 Call Option 120 Exercise 

2 180 160 Put Option 160 Exercise 

3 100 120 Call Option 130 Exercise 

4 135 120 Put Option 137 Lapse 

5 140 175 Call Option 135 Lapse 
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Question no 4: Consider the following information: 
Future Spot Price Rs.50 – Rs.90 with an interval of Rs.5  
Strike Price Rs.70; Premium Rs.5 paid on call option 
  a. Find out the payoff for the holder of call option 
  b. Find out the payoff for the writer of call option 
Ignore Time Value of Money. 

Solution: 

Future Spot Price Value of Call Option Premium Payoff – Holder Payoff – Writer 

50 0 5 -5 5 

55 0 5 -5 5 

60 0 5 -5 5 

65 0 5 -5 5 

70 0 5 -5 5 

75 5 5 0 0 

80 10 5 5 -5 

85 15 5 10 -10 

90 20 5 15 -15 

Payoff = Net profit/Net loss from the option 

Notes: 

  

             

 The Future Spot Price (FSP) at which the payoff to the holder and writer is “zero” is called Breakeven FSP. 
 Breakeven FSP = Strike Price + Premium = 70 + 5 = 75 
 Situations: 

o FSP < BEFSP – Writer has profit and holder has loss – The maximum profit to the writer and loss to 
the holder is “Premium” 

o FSP = BEFSP – Both has “zero” pay off 
o FSP > BEFSP – Holder had profit and writer has loss – Holder’s profit is unlimited and Writer’s loss 

is unlimited 
 Prima facie it seems that the Holder is at advantage in the option contract. However, the disadvantage 

suffered by the Writer will be adequately compensated by appropriate premium. If the chance of Writer 
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suffering a big loss exist due to the nature of share price movement, obviously Writer will charge more 
(excess) premium. 

 How the appropriate premium should be calculated will be the major discussion in this chapter. 

Question no 5: Consider the following information: 
Future Spot Price Rs.50 – Rs.25 with an interval of Rs.5  
Strike Price Rs.30; Premium Rs.2 received on put option 
  a. Find out the payoff for the holder of put option 
  b. Find out the payoff for the writer of put option 
Ignore Time Value of Money. 

Solution: 

Future Spot Price Value of Put Option Premium Payoff – Holder Payoff – Writer 

25 5 2 3 -3 

30 0 2 -2 2 

35 0 2 -2 2 

40 0 2 -2 2 

45 0 2 -2 2 

50 0 2 -2 2 

Notes: 

  

 
 

 The Breakeven FSP for a put option = Strike Price – Premium = 30 – 2 = 28 
 Situations: 

o FSP > Breakeven FSP – Holder incurs loss and Writer makes profit – The maximum loss to the 
holder and the profit to the Writer is “Premium” 

o FSP = Breakeven FSP – Payoff is “zero” for the Holder and the Writer 
o FSP < Breakeven FSP – Holder makes profit and Writer incurs loss – The maximum profit to the 

Holder is Breakeven FSP and maximum loss to the writer is Breakeven FSP. 
 How maximum profit is only Breakeven FSP? 

Answer: In this problem the share is trading at “zero” rupees, the holder will exercise put option at 
Rs.30/- strike price and earn Rs.28/- after paying Rs.2/- premium. He can never earn for that the share 
should be trading at negative prices which is not existed.  
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Question no 6: Jennifer Capriati is considering writing a 30-day option on Video Sonics Corporation Ltd, which is 
currently trading at Rs.60 per share. The exercise price will also be Rs.60 per share, and the premium received on 
the option will be Rs.3.75. At what common share prices will she make money, at what price will she begin to lose 
money, and at what prices will she lose Rs.5 and Rs.10 on each option that is written? 

Solution: 

Call Writing: 
Breakeven FSP = Strike Price + Premium = 60 + 3.75 = 63.75 

FSP Value of Call Option Premium Payoff 

63.25 -3.75 3.75 0 

68.25 -8.75 3.75 -5 

73.25 -13.75 3.75 -10 

Jennifer will make money when FSP less than 63.75 and will lose money when FSP crosses 63.75. 
Put Writing: 
Breakeven FSP = Strike Price - Premium = 60 – 3.75 = 56.25 

FSP Value of Call Option Premium Payoff 

56.25 -3.75 3.75 0 

51.25 -8.75 3.75 5 

46.25 -13.75 3.75 10 

Jennifer will lose money when FSP less than 56.25 and will make money when FSP crosses 56.25. 

Part 2: Options Strategies 

Learning Objectives: 

1. Long Straddle 
2. Short Straddle 
3. Long Strangle 
4. Short Strangle 
5. Bull Spread with Call Option 
6. Bull Spread with Put Option 
7. Bear Spread with Call Option 
8. Bear Spread with Put Option 
9. Butterfly Spread 

1. Long Straddle: 

 Straddle is a strategy where a person holds Call Option and Put Option on the same underlying asset 

for the same maturity period at the same strike price/exercise price. 

 If he holds the above call and put option his position is called Long Straddle. If he writes the above 

call and put option his position is called as Short Straddle. 

 Overview of Straddle: 

 

 

 

 

Question no 7: Consider a call and a put option on the same underlying stock. Both options have an exercise price 
of Rs.75. The call costs Rs.5, and the put costs Rs.4.If you buy both the call and the put, what is the position 
called? Complete the following table showing the value and payoff at expiration. 

Particulars Call Option Put Option 

Underlying Assets Same Same 

Strike Price Same Same 

Term Same Same 
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Stock price of Expiration Position Value of Expiration Payoff at Expiration 

Rs.50   

Rs.65   

Rs.70   

Rs.75   

Rs.80   

Rs.85   

Rs.90   

Solution: 

FSP Call Option Put Option Straddle Position Value of Expiration 
(Call Value + Put Value) 

Payoff at 
Expiration Val

ue 
Prem
ium 

Pay
off 

Val
ue 

Premi
um 

Pay
off 

Payoff 

50 0 -5 -5 25 -4 21 16 25 16 

65 0 -5 -5 10 -4 6 1 10 1 

70 0 -5 -5 5 -4 1 -4 5 -4 

75 0 -5 -5 0 -4 -4 -9 0 -9 

80 5 -5 0 0 -4 -4 -4 5 -4 

85 10 -5 5 0 -4 -4 1 10 1 

90 15 -5 10 0 -4 -4 6 15 6 
 

Situation Status 

FSP < 66 [75 – 9] Profit due to put holding 

FSP > 84 [75 + 9] Profit due to call Option 

FSP =  66 to 84 Loss: Maximum Rs.9/- 
 

Long Straddle Diagrammatic Representation: 
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2. Short Straddle: 

Question no 8: Mr. A wrote a call of strike price of Rs.80 for a premium of Rs.5. The expiration period is 3 months. 
He had also written on the same day a put for the same stock at a strike price of Rs.80 for a premium of 4. 
Compute the position value and payoff for the writer for the future spot prices of Rs.65 - 95 with an interval of 
Rs.5. 

Solution: 

FSP Call Option Put Option Straddle Position Value of Expiration 
(Call Value + Put Value) 

Payoff at 
Expiration Val

ue 
Prem
ium 

Pay
off 

Val
ue 

Premi
um 

Pay
off 

Payoff 

65 0 5 5 -15 4 -11 -6 -15 -6 

70 0 5 5 -10 4 -6 -1 -10 -1 

75 0 5 5 -5 4 -1 4 -5 4 

80 0 5 5 0 4 4 9 0 9 

85 -5 5 0 0 4 4 4 -5 4 

90 -10 5 -5 0 4 4 -1 -10 -1 

95 -15 5 -10 0 4 4 -6 -15 -6 
 

Situation Status 

FSP < 71 [80 – 9] Loss due to Put writing 

FSP > 89 [80 + 9] Loss due to Call writing 

FSP =  66 to 84 Profit: Maximum Rs.9/- 
 

Short Straddle Diagrammatic Representation: 

 

3. Long Strangle: 

Question no 9: Consider a situation of holding Call and a Put on the same underlying stock with a same expiration 
period of 90 days. 

Strike Price of a call Rs.100 

Strike Price of a Put Rs.90 

Premium of Call Rs.20 

Premium of Put Rs.12 



SFM-Notes                                                                                    MT-EDUCARE 

 

Page | 222  
 

Compute the payoff and position value for the holder from the given prices on future spot of Rs.50 - Rs.150 with 
an interval of Rs.10. 

Solution: 

FSP Call Option Put Option Long 
Strangle 
Payoff 

Asked in Question 

Val
ue 

Prem
ium 

Pay
off 

Val
ue 

Premi
um 

Pay
off 

Position Value of Expiration 
(Call Value + Put Value) 

Payoff at 
Expiration 

50 0 -20 -20 40 -12 28 8 40 8 

60 0 -20 -20 30 -12 18 -2 30 -2 

70 0 -20 -20 20 -12 8 -12 20 -12 

80 0 -20 -20 10 -12 -2 -22 10 -22 

90 0 -20 -20 0 -12 -12 -32 0 -32 

100 0 -20 -20 0 -12 -12 -32 0 -32 

110 10 -20 -10 0 -12 -12 -22 10 -22 

120 20 -20 0 0 -12 -12 -12 20 -12 

130 30 -20 10 0 -12 -12 -2 30 -2 

140 40 -20 20 0 -12 -12 8 40 8 

150 50 -20 30 0 -12 -12 18 50 18 
 

Situation Status 

FSP < 58 [90 – 20 – 12] Profit due to Put writing 

FSP > 132 [100 + 20 + 12] Profit due to Call writing 

FSP =  58 to 132 Loss: Maximum Rs.32/- when FSP is 90 to 100 
 

Long Strangle Diagrammatic Representation: 

 

4. Short Strangle: 

Question no 10: Consider a situation of writing a call as well as a Put for the same underlying stock.  

Strike Price of a call Rs.100 

Strike Price of a Put Rs.90 

Premium of Call Rs.20 

Premium of Put Rs.12 
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Draw a chart from the view point of a writer from the given prices on future spot of Rs.50 – Rs.150 with an 
interval of Rs.10. Comment on the strategy. 

Solution: 

FSP Call Option Put Option Short 
Strangle 
Payoff 

Position Value of Expiration 
(Call Value + Put Value) 

Payoff at 
Expiration Val

ue 
Prem
ium 

Pay
off 

Val
ue 

Premi
um 

Pay
off 

50 0 20 20 -40 12 -28 -8 -40 -8 

60 0 20 20 -30 12 -18 2 -30 2 

70 0 20 20 -20 12 -8 12 -20 12 

80 0 20 20 -10 12 2 22 -10 22 

90 0 20 20 0 12 12 32 0 32 

100 0 20 20 0 12 12 32 0 32 

110 -10 20 10 0 12 12 22 -10 22 

120 -20 20 0 0 12 12 12 -20 12 

130 -30 20 -10 0 12 12 2 -30 2 

140 -40 20 -20 0 12 12 -8 -40 -8 

150 -50 20 -30 0 12 12 -18 -50 -18 
 

Situation Status 

FSP < 58 [90 – 20 – 12] Loss due to Put writing 

FSP > 132 [100 + 20 + 12] Loss due to Call writing 

FSP =  58 to 132 Profit: Maximum Rs.32/- when FSP is 90 to 100 
 

Short Strangle Diagrammatic Representation: 

 

Spread Introduction: 

 Spread is a situation where in a person takes the roll of Holder and Writer. 
 Spread can be classified as follows: 

o Bull Spread – Hold Option with low strike price & Write the Option with high strike price 
 Call Option 
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 Put Option 
o Bear Spread – Hold Option with high strike price & Write Option with low strike price 

 Call Option 
 Put Option 

 This bull spread and bear spread can be created on call option and put option. 

Name Strategy 

Bull Spread with Call Option Hold the call with low strike price and 
write the call with high strike price 

Bull Spread with Put Option Hold the put with low strike price and 
write the put with high strike price 

Bear Spread with Call Option Hold the call with high strike price and 
write the call with low strike price 

Bear Spread with put Option Hold the put with high strike price and 
write the put with low strike price 

 
 Premium on an option is closely related to strike price: 

Strike Price (X) Call Option Put Option 

High Low High 

Low High Low 

5. Bull Spread with Call Option: 

Question no 11: Consider two calls on the same underlying stock. The calls have the same expiration date and 
exercise price of Rs.80 and Rs.90. if the calls cost Rs.12 and Rs.4, respectively, complete the following table 
showing the value of and profits on a bull spread at expiration using these two calls. 

Stock price of Expiration Position Value of Expiration Payoff at Expiration 

Rs.70   

Rs.75   

Rs.80   

Rs.85   

Rs.90   

Rs.95   

Rs.100   

Rs.105   

Rs.110   

Solution: 

FSP Call – Hold [80] Call – Write [90] Payoff Position Value of Expiration 
(Call Value + Put Value) 

Payoff at 
Expiration Val

ue 
Prem
ium 

Pay
off 

Val
ue 

Premi
um 

Pay
off 

70 0 -12 -12 0 4 4 -8 0 -8 

75 0 -12 -12 0 4 4 -8 0 -8 

80 0 -12 -12 0 4 4 -8 0 -8 

85 5 -12 -7 0 4 4 -3 5 -3 

90 10 -12 -2 0 4 4 2 10 2 

95 15 -12 3 -5 4 -1 2 10 2 

100 20 -12 8 -10 4 -6 2 10 2 

105 25 -12 13 -15 4 -11 2 10 2 
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110 30 -12 18 -20 4 -16 2 10 2 

Situation Status 

FSP < 80 Loss of Rs.8 due to net premium paid 

FSP > 90 Net premium paid = 8 
Profit due to spread = 10 
Net Profit = 2 

FSP =  80 to 88 Loss as BEFSP = 88 
 

Bull Spread with Call Option Diagrammatic Representation: 

 

Notes: 

 Breakeven FSP = Strike Price + Premium 
 Since we have net premium payable we are net holder. Therefore the premium should be added to 

holding strike price. 
 Breakeven FSP = 80 + 8 = 88 

6. Bull Spread with Put Option: 

Question no 12: Consider two puts on the same underlying stock. The puts have the same expiration date and 
exercise price of Rs.80 and Rs.90. if the put cost Rs.4 and Rs.12, respectively, complete the following table 
showing the value of and profits on a bull spread at expiration using these two calls. 

Stock price of Expiration Position Value of Expiration Payoff at Expiration 

Rs.70   

Rs.75   

Rs.80   

Rs.85   

Rs.90   

Rs.95   

Rs.100   

Rs.105   
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Rs.110   

Solution: 

FSP Put – Hold [80] Put – Write [90] Payoff Asked in Question 

Val
ue 

Prem
ium 

Pay
off 

Val
ue 

Premi
um 

Pay
off 

Position Value of Expiration 
(Call Value + Put Value) 

Payoff at 
Expiration 

70 10 -4 6 -20 12 -8 -2 -10 -2 

75 5 -4 1 -15 12 -3 -2 -10 -2 

80 0 -4 -4 -10 12 2 -2 -10 -2 

85 0 -4 -4 -5 12 7 3 -5 3 

90 0 -4 -4 0 12 12 8 0 8 

95 0 -4 -4 0 12 12 8 0 8 

100 0 -4 -4 0 12 12 8 0 8 

105 0 -4 -4 0 12 12 8 0 8 

110 0 -4 -4 0 12 12 8 0 8 
 

Situation Status 

FSP < 80 Net premium received = 8 
Loss due to spread = 10 
Net loss = 2 

FSP > 90 Profit of Rs.8 due to net premium received 

FSP =  80 to 82 Loss as BEFSP = 82 
  

Bull Spread with Put Option Diagrammatic Representation: 

 

Notes: 

 For Put option Breakeven FSP = Strike Price – Premium 
 In the above problem the investor receiving net premium. Hence, he is a net writer. We should adjust 

from the Rs.90/- strike price. 
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 Breakeven FSP = 90 – 8 = 82 
 

7. Bear Spread with Call Option: 

Question no 13: Consider two calls on the same underlying stock. The calls have the same expiration date and 
exercise price of Rs.80 and Rs.90. if the call cost Rs.12 and Rs.4 respectively. Complete the following table showing 
the value of and profits on a bear spread at expiration using these two calls. 

Stock price of Expiration Position Value of Expiration Payoff at Expiration 

Rs.70 – Rs.110 with an interval of Rs.5   

Solution: 

FSP Call – Hold [90] Call – Write [80] Payoff Asked in Question 

Val
ue 

Prem
ium 

Pay
off 

Val
ue 

Premi
um 

Pay
off 

Position Value of Expiration 
(Call Value + Put Value) 

Payoff at 
Expiration 

70 0 -4 -4 0 12 12 8 0 8 

75 0 -4 -4 0 12 12 8 0 8 

80 0 -4 -4 0 12 12 8 0 8 

85 0 -4 -4 -5 12 7 3 -5 3 

90 0 -4 -4 -10 12 2 -2 -10 -2 

95 5 -4 1 -15 12 -3 -2 -10 -2 

100 10 -4 6 -20 12 -8 -2 -10 -2 

105 15 -4 11 -25 12 -13 -2 -10 -2 

110 20 -4 16 -30 12 -18 -2 -10 -2 
 

Situation Payoff Status 

FSP < 80 Profit of Rs.8 due to net premium received 

FSP > 90 Net premium received = 8 
Loss due to spread = 10 
Net loss = 2 

FSP =  80 to 88 Profit as BEFSP = 88 
  

Bear Spread with Call Option Diagrammatic Representation: 
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8. Bear Spread with Put Option: 

Question no 14: Consider two puts on the same underlying stock. The puts have the same expiration date and 
exercise price of Rs.80 and Rs.90. if the put cost Rs.4 and Rs.12 respectively complete the following table showing 
the value of and profits on a bear spread at expiration using these two calls. 

Stock price of Expiration Position Value of Expiration Payoff at Expiration 

Rs.70 – Rs.110 with an interval of Rs.5   

Solution: 

FSP Put – Hold [90] Put – Write [80] Payoff Asked in Question 

Val
ue 

Prem
ium 

Pay
off 

Val
ue 

Premi
um 

Pay
off 

Position Value of Expiration 
(Call Value + Put Value) 

Payoff at 
Expiration 

70 20 -12 8 -10 4 -6 2 10 2 

75 15 -12 3 -5 4 -1 2 10 2 

80 10 -12 -2 0 4 4 2 10 2 

85 5 -12 -7 0 4 4 -3 5 -3 

90 0 -12 -12 0 4 4 -8 0 -8 

95 0 -12 -12 0 4 4 -8 0 -8 

100 0 -12 -12 0 4 4 -8 0 -8 

105 0 -12 -12 0 4 4 -8 0 -8 

110 0 -12 -12 0 4 4 -8 0 -8 
 

 

Situation Payoff Status 

FSP < 80 Net premium Paid = 8 
Profit due to spread = 10 
Net Profit = 2 

FSP > 90 Loss of Rs.8 due to net premium received 

FSP =  80 to 82 Profit as BEFSP = 82 
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Bear Spread with Put Option Diagrammatic Representation: 

 

9. Butterfly Spread: 

Question no 15: For the same underlying stock, three calls with the same expiration date have exercise prices of 
Rs.30, Rs.35 and Rs.40. For a long butterfly spread, complete the following table showing the value of on the 
position at expiration. 

Stock price of Expiration Position Value of Expiration 

Rs.20  

Rs.25  

Rs.30  

Rs.35  

Rs.40  

Rs.45  

Rs.50  

Solution: 

FSP 1 Call Call1 

– Hold [30] 
1 Call Call2 – 

Hold [40] 
2 Calls Call3&4 – 

Write [35] 
Butterfly Spread Payoff Position Value 

of Expiration 

20 0 0 0 0 0 

25 0 0 0 0 0 

30 0 0 0 0 0 

35 5 0 0 5 5 

40 10 0 -10 0 0 

45 15 5 -20 0 0 

50 20 10 -30 0 0 
VIII.   

Notes: 

 It is a strategy where we hold one call with low strike price, another call with high strike price and write 
two calls with middle strike price. 



SFM-Notes                                                                                    MT-EDUCARE 

 

Page | 230  
 

 Butterfly spread diagrammatic representation: 

 

Part 3: Short Selling and Continuous Compounding 

1. Continuous Compounding: 

Example: Mr. X deposited Rs.100000 at 12% for 1 year. What will be the maturity value if the interest is 
compounded: 
a) Annually 
b) Semi-Annually 
c) Quarterly 
d) Monthly 
e) continuously and find maturity value using continuous compounding if Mr. X deposits the above money for (a) 3 
years (b) 3 months. 

Solution: 
Future Value   = Present Value        
Compounded Annually  = 100000         = 112000 
Compounded Semi-Annually = 100000         = 112360 
Compounded Quarterly  = 100000         = 112551 
Compounded Monthly  = 100000          = 112683 
 

Compounded Continuously:  
1 Year:  
Future Value  = Present Value X     

  = 100000 X         
  = 100000 X       
  = 100000 X 1.12748 

  = 112748 

   = 1+ 
 

  
 + 

  

  
 + 

  

  
 + ------------ 
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      = 1+ 
    

  
 + 

     

  
 + 

     

  
 + ------------ 

      = 1.12748 

3 Years:  
Future Value  = Present Value X     

  = 100000 X         
  = 100000 X       
  = 100000 X 1.4326 

  = 143260 

   = 1+ 
 

  
 + 

  

  
 + 

  

  
 + ------------ 

      = 1+ 
    

  
 + 

     

  
 + 

     

  
 + ------------ 

      = 1.4326 

3 Months:  
Future Value  = Present Value X     

  = 100000 X            
  = 100000 X       
  = 100000 X 1.03045 

  = 103045 

   = 1+ 
 

  
 + 

  

  
 + 

  

  
 + ------------ 

      = 1+ 
    

  
 + 

     

  
 + 

     

  
 + ------------ 

      = 1.03045 

2. Continuous discounting: 

Example: Mr. X requires maturity value of 100000 after 1 year. How much should he deposit today if interest is 
12% p.a. compounded continuously. 

Solution: 

Present Value = Future Value X      

   = 100000 X          
  = 100000 X        

  = 100000 X 
 

      

  = 100000 X 
 

       
 

  = 100000 X 0.88692 
  = 88692 

Example: Mr. X requires maturity value of 100000 after 3 year. How much should he deposit today if interest is 
12% p.a. compounded continuously. And if maturity period is 3 months what is the present value? 

Solution: 

Present Value = Future Value X      

   = 100000 X          
  = 100000 X        

  = 100000 X 
 

      

   = 1+ 
 

  
 + 

  

  
 + 

  

  
 + ------------ 

      = 1+ 
    

  
 + 

     

  
 + 

     

  
 + ------------ 

      = 1.12748 

   = 1+ 
 

  
 + 

  

  
 + 

  

  
 + ------------ 

      = 1+ 
    

  
 + 

     

  
 + 

     

  
 + ------------ 

      = 1.4326 
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  = 100000 X 
 

      
 

  = 100000 X 0.69803 
  = 69803 

Present Value = Future Value X      

   = 100000 X             
  = 100000 X        

  = 100000 X 
 

      

  = 100000 X 
 

       
 

  = 100000 X 0.97045 
  = 97045 

Part 4: Theoretical Boundaries for call and put option value 

Maximum and Minimum Value (Premium):  

 Call Option Put Option 

Maximum Value Spot Price Present value of Strike Price 

Minimum Value Spot Price – Present Value of 
strike price 

Present Value of strike price – 
Spot Price 

 

1. Minimum Value (Premium) of Call: 

Question no 16: Given the following: 

Strike Price = Rs.180 

Current Price of One Share = Rs.200 

Risk free rate of interest = 10% p.a. 

1. Calculate theoretical minimum price of a European call option expiring after one year? 
2.  If price of the call option is Rs.30, then how can an arbitrageur make profit? 

Solution: 

Facts: 

Strike Price = Rs.180/- 
Spot Price = Rs.200/- 
Interest  = 10% p.a.  
Term  = 1 Year 

Step 1: Theoretical minimum price of Call 

Minimum Price = Spot Price – Present value of strike price 
Present value of strike price  = Future value (Strike Price) X      

    = 180 X          
     = 180 X        
    = 180 X 0.9048 
    = 162.90 

Minimum Price = 200 – 162.90 
   = 37.1 

Step 2: Identification of arbitrage opportunity 

   = 1+ 
 

  
 + 

  

  
 + 

  

  
 + ------------ 

      = 1+ 
    

  
 + 

     

  
 + 

     

  
 + ------------ 

      = 1.03045 

   = 1+ 
 

  
 + 

  

  
 + 

  

  
 + ------------ 

     = 1+ 
   

  
 + 

    

  
 + 

    

  
 + ------------ 

     = 1.1052 

      = 
 

      
 = 0.9048 
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The call is minimum worth Rs.37.1/- but it is trading in the market at a premium of Rs.30/-. The call is 
underpriced. Hence, we should buy (Hold) the call. The arbitrage strategy is buy (hold) a call and short sell the 
share. 

Step 3: Arbitrage Profit 

Short sell stock and buy a call  = 200 – 30 = 170 
Deposit     = Rs.170 @ 10% for 1 year 
Realize     = Rs.170 X       = 170 X 1.1052 = Rs.187.88 
Buy a share and close out short 
position     = Rs.180 

Situation 
 

FSP > 180      FSP < 180 

                   Buy Share @ 180 by exercising option            Allow the option to lapse and buy in share market @ FSP 

Thus Maximum price for the share is Rs.180/- 

Arbitrage profit    = Rs.187.88 – Rs.180 = Rs.7.88 
This profit is minimum profit. It can even be higher if FSP reduces. 

Check: 

Present Value of Profit = 7.88 X        
   = 180 X 0.9048 
   = 7.13 

2. Maximum Value (Premium) of Call: 

Example: Spot Price is Rs.10/-, Strike Price is Rs.13/- and Value of Call is Rs.11/-. Ignore time value of Money. 
Calculate arbitrage profit? 

Solution: 

Step 1: Theoretical Maximum price of Call 

Maximum value of call = Spot Price 
    = Rs.10/- 

Step 2: Identification of Arbitrage 

The call is worth Rs.10/- but it is trading in the market at a value of (premium of) Rs.11/-. Hence the call is 
overpriced. Therefore we should sell the call option, write call. 

Since we are writing a call we will sell the share tomorrow. Hence, buy the share today. 

Step 3: Arbitrage profit 

Buy a share = Rs.10 (Share price paid)  
Write a call = Rs.11 (Premium received)  
Profit  = 11 – 10 = Rs.1 
In spot he books a profit of Rs.1. and also holds a share. 
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Situation 

FSP > 13      FSP < 13 

Holder will exercise the option and hence sell @ 13     Holder will allow the option to lapse and hence sell @ FSP 

 
Profit = Rs.1 + Rs.13    Profit= Rs.1 + FSP 

Even if the share become worthless Rs.1 profit is guaranteed. 

3. Maximum & Minimum Value (Premium) of Put: 

Question no 16: Given the following: 

Strike Price = Rs.400 

Current Price of One Share = Rs.370 

Time until expiration = 6 months 

Risk free rate of interest = 5% p.a. 

1. Calculate theoretical minimum price of a European put option? 
2. If European put option price is Rs.10, then how can an arbitrageur make profit? 
3. Calculate the theoretical maximum price of a European put option. 

Solution: 

Facts: 

Strike Price = Rs.400/- 
Spot Price = Rs.370/- 
Interest  = 5% p.a.  
Term  = 6 Months 

Step 1: Theoretical minimum price of Call 

Minimum Value = Present value of strike price – Spot Price 
Present value of strike price  = Future value (Strike Price) X      

    = 400 X             
     = 400 X         
    = 390.12 
Minimum Value of the Put = 390.12 – 370 
                      = 20.12 

Step 2: Identification of arbitrage opportunity 

The put option is worth minimum Rs.20.12/- but is trading in the market at a premium of Rs.10/-. The put is 
underpriced. Hence, we should buy (Hold) the put option. 

As a buyer of put option we will sell the share tomorrow, hence we have to buy the share today. Strategy is buy 
a put and buy a share today itself. 

Step 3: Arbitrage Profit 

Buy a share and Put  = 370 + 10 = 380 
Borrow    = Rs.380 @ 5% for 6 months 

Repay borrowing with interest = 380 X        = Rs.389.62 
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Sell the share: 
    [] When FSP < 400 – Exercise the put and sell the share @ Rs.400/- 
    [] When FSP > 400 – Allow the put to lapse and sell in open market @ FSP 
Whatever the FSP we have the guaranteed selling price of Rs.400/- 
Arbitrage Profit   = 400 – 389.62 
     = Rs.10.38/- 
This is minimum profit. It can even be higher. 

Check: 

Present value of profit = 10.38 X        = 10.12 

Step 4: Maximum value of put option 

Maximum value of Put = Present value of Strike price 

    = 400 X         
    = 390.12 
Suppose the put is trading @ Rs.395/-, there exists arbitrage opportunity. Hence, write the put option. 
Arbitrage Profit:  
Write put option = Rs.395 (Premium Received)  
Deposit   = Rs.395 @ 5% for 6 months 
Realize   = Rs.395 X        = Rs.405 
On Maturity date: 
    [] When FSP < 400 – Holder will Exercise the put, hence we have to pay Rs.400/- to the holder and buy the 
                                         share – Profit = Rs.5 + FSP 
    [] When FSP > 400 – Holder will lapse – Profit = Rs.405/- 

Part 5: Put – Call Parity Equation and Arbitrage 

 There are 3 securities trading in the market, namely: 
o Share – Trading in the Share Segment 
o Call Option – Trading in Future & Options (F&O) Segment 
o Put Option – Trading in Future & Options (F&O) Segment 

 If the call and put option are on the same underlying asset, having the same strike price and with same 
maturity period, then the share price, the call value and put value should satisfy “put – call parity 
equation”. 

 What is put – call parity equation? 
Value of Call      + Present Value of Strike Price      = Value of Put      + Value of Share      
 

 Understanding the put-call parity equation: 
o Let us consider 2 portfolios: 

1. Hold the call and deposit the cash equal to present value of strike price 

 The Value of the portfolio todays is “Value of Call      + Present Value of Strike 
Price      ” 

2. Hold the put and hold the share 

 The value of this portfolio today is Value of “Put      + Value of Share     ” 
o Maturity Value of Portfolio 1: 

Portfolio 1 If FSP > X If FSP < X 

Call Option (i) FSP – X Nil 

Present Value of Strike Price (ii) X X 

Portfolio Value (i + ii) FSP X 
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o Maturity Value of Portfolio 2: 

Portfolio 2 If FSP > X If FSP < X 

Put Option (i) Nil X – FSP 

Stock (ii) FSP FSP 

Portfolio Value (i + ii) FSP X 
 

o Since the call option and the put option are on the same share, for the same strike price and for 
the same maturity period, since they have same maturity value, the present value of the 
portfolios also should be same. 

o Hence, the put – call parity equation is “Value of Call      + Present Value of Strike Price      = 
Value of Put      + Value of Share     ” 

 The actual value of call, put and the share if we put into this equation, they should satisfy the parity. If 
parity is absent, arbitrage is present. 

 There are many option value models that helps us to calculate call and put values. These values will 
always satisfy put-call parity. 

Question no 17: A put and a call option each have an expiration date 6 months hence and an exercise price of 
Rs.10. The interest rate for the 6-month period is 3 percent. 
(a) If the put has a market price of Rs.2 and share is worth Rs.9 per share, what is the value of the call? 
(b) If the put has a market price of Rs.1 and the call Rs.4, what is the value of the share per share? 
(c) If the call has a market value of Rs.5 and market price of the share is Rs.12 per share, what is the value of the 
put? 

Solution: 

Step 1: Calculation of present value of strike price 

Present Value = Future Value X      
   = 10 X        
  = 10 X        

  = 10 X 
 

      

  = 10 X 
 

       
 

  = 10 X 0.9704 
  = 9.704 

Step 2: Value of call share and put 

Question no. Value of Call      PV of Strike Price       Value of Put      Value of Share      

(a) 9 + 2 – 9.7 = 1.3 9.7 2 9 

(b) 4 9.7 1 4 + 9.7 – 1 = 12.7 

(c) 5 9.7 5 + 9.7 – 1 = 2.7 12 
 

*Question no 18: Consider the following data 
Spot price of a stock   Rs.31 
Exercise price    Rs.30 
Value of 3 months European call  Rs.3 
Value of 3 months European put  Rs.2.25 
Interest rate    10% p.a. 
Required: 
(a) Ascertain – Whether put call parity exist. 

   = 1+ 
 

  
 + 

  

  
 + 

  

  
 + ------------ 

      = 1+ 
    

  
 + 

     

  
 + 

     

  
 + ------------ 

      = 1.03045 
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(b) Is there any arbitrage opportunity existing? If so how an investor could gain from it? 
(c) Suppose the value of put is Rs.1, how will your answer to (b) change? 

Solution: 

Step 1: Calculation of present value of strike price 
Present Value = Future Value X      

   = 30 X           
  = 30 X         

  = 30 X 
 

       

  = 30 X 
 

      
 

  = 30 X 0.9753 
  = 29.26 
Step 2: Checking put-call parity 
Portfolio ‘A’ Value = Value of Call      + Present Value of Strike Price       
   = 3 + 29.26 = Rs.32.26 
Portfolio B Value = Value of Put      + Value of Share      
   = 2.25 + 31 = Rs.33.25 
The security (call, put and share) prices are not satisfying the parity. Hence, arbitrage exists. 

Step 3: Identification of Arbitrage strategy 

Portfolio A is undervalued and Portfolio B is overvalued. Therefore we should buy Portfolio A and sell portfolio 
B. Buy portfolio A means buy a call option (Hold a call) and Sell portfolio B means short sell the share and sell a 
put option (Write a Put option). To consolidate the overall strategy is short sell the share, hold a call and write a 
put. 

Step 4: Cash flow at spot 

Cash flow at spot = Value of Put + Sale value of share – Value of Call 
    = 2.25 + 31 – 3 = Rs.30.25 (Net Inflow)  
Deposit   = Rs.30.25 @ 10% for 3 month 

Step 5: Action on maturity date 

Particulars FSP > X FSP < X 

Call Option Exercise Call: Pay Rs.30 and 
purchase one share 

Allow the call to lapse 

Put Option Holder of the put will allow the put 
to lapse 

Put will be exercised: Pay Rs.30 
and purchase one share 

Delivery Deliver the share purchased to 
square off the short position 

Deliver the share purchased to 
square off the short position 

Maturity value of investment 30.25 X 1.0253 = 31.02 30.25 X 1.0253 = 31.02 

Book profit Rs. 31.02 – Rs.30 = Rs.1.02 Rs. 31.02 – Rs.30 = Rs.1.02 
 

Check: 
The profit earned after 3 months is Rs.1.02/-. 

The present value of the profit = 1.02 X         
     = 1.02 X 0.9753 
     = 0.99 
This is nothing but the difference between the two portfolio values i.e. 33.25 – 32.26 = 0.99 

   = 1+ 
 

  
 + 

  

  
 + 

  

  
 + ------------ 

       = 1+ 
     

  
 + 

      

  
 + 

      

  
 + --------- 

       = 1.0253 
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Step 6: Checking put-call parity equation if the put option value is Rs.1 

Portfolio ‘A’ Value = Value of Call      + Present Value of Strike Price       
   = 3 + 29.26 = Rs.32.26 
Portfolio B Value = Value of Put      + Value of Share      
   = 1 + 31 = Rs.32 
Put-call parity absent. Hence, arbitrage exists. 

Step 7: Identification of Arbitrage strategy 

Portfolio A is overvalued and portfolio B is undervalued. Therefore sell A and buy B. Selling portfolio A means 
selling call option (Writing call) and buying portfolio B means buying put (holding put) and buying share. To 
consolidate the overall strategy is hold a put, write a call and buy the share. 

Step 8: Cash flow at Spot 

Cash flow at spot = Purchase price of Share + Value of Put – Value of Call 
    = 30 + 1 – 3 = Rs.29 (Net Outflow)  
Borrow   = Rs.29/- @10% for 3 months 

 

Step 9: Action on maturity date 

Particulars FSP > X FSP < X 

Call Option (Write) Holder will Exercise Call: Sell one 
share for Rs.30 

Holder will allow the call to lapse 

Put Option (Hold) Allow the put to lapse Exercise Put: Sell one share for 
Rs.30 

Repay borrowing 29 X 1.0253 = Rs.29.73 29 X 1.0253 = Rs.29.73 

Book profit Rs. 30 – Rs.29.73 = Rs.0.27 Rs. 30 – Rs.29.73 = Rs.0.27 
 

Check:  

The present value of the profit = 0.27 X         = 0.27 X 0.9753 = 0.26 
This is nothing but the difference between the two portfolio values i.e. 32.26 – 32 = 0.26 

Question no 19: The following information is available for the call and put options on the stock of Zenith limited. 

 Call Put 

Risk free rate 10% 10% 

Exercise price Rs.50 Rs.50 

Stock price Rs.60 Rs.60 

Price Rs.16 Rs.2 

Time to expiration of both the options is 3 months. 
1. Determine if the put-call party is working. 
2. Is there any arbitrage opportunity existing? If so how an investor could gain from it? 

Solution: 

Step 1: Calculation of present value of strike price 

Present Value = Future Value X      

   = 50 X           
   = 1+ 

 

  
 + 

  

  
 + 

  

  
 + ------------ 

       = 1+ 
     

  
 + 

      

  
 + 

      

  
 + --------- 

       = 1.0253 
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  = 50 X         

  = 50 X 
 

       

  = 50 X 
 

      
 

  = 50 X 0.9753 
  = 48.77 

Step 2: Checking put-call parity 

Portfolio ‘A’ Value = Value of Call      + Present Value of Strike Price       
   = 16 + 48.77 = Rs.64.77 
Portfolio B Value = Value of Put      + Value of Share      
   = 2 + 60 = Rs.62 
The security (call, put and share) prices are not satisfying the parity. Hence, arbitrage exists. 

Step 3: Identification of Arbitrage strategy 

Portfolio A is overvalued and Portfolio B is undervalued. Therefore we should sell Portfolio A and buy portfolio 
B. Sell portfolio A means sell a call option (Write a call) and Buy portfolio B means buy the share and buy a put 
option (Hold a Put option). To consolidate the overall strategy is buy the share, write a call and hold a put. 

 

Step 4: Cash flow at spot 

Cash flow at spot = Value of Put + Purchase value of share – Value of Call 
    = 2 + 60 – 16 = Rs.46 (Net Outflow)  
Borrow    = Rs.46 @ 10% for 3 month 

Step 5: Action on maturity date 

Particulars FSP > X FSP < X 

Call Option (Write) Holder will Exercise Call: Sell one 
share for Rs.50 

Holder will allow the call to lapse 

Put Option (Hold) Allow the put to lapse Exercise Put: Sell one share for 
Rs.50 

Repay borrowing 46 X 1.0253 = Rs.47.16 46 X 1.0253 = Rs.47.16 

Book profit Rs.50 – Rs.47.16 = Rs.2.84 Rs.50 – Rs.47.16 = Rs.2.84 

Check: 
The profit earned after 3 months is Rs.2.84/-. 

The present value of the profit = 2.84 X         
     = 2.84 X 0.9753 
     = 2.77 
This is nothing but the difference between the two portfolio values i.e. 64.77 – 62 = 2.77 

Part 6: Option Valuation Models 

 In the earlier segments we discussed about the minimum and maximum values of the options, the 
values that should satisfy the put-call parity but we did not have any model that helps us to value the 
option. 

 In this segment we will discuss the option valuation models which are: 
o Binomial Model 
o Risk Neutralization Model 
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o Two-period binomial model 
o Black Scholes Model 

1. Binomial Model: 

 This model tries to find out call option value using a portfolio “Write a call and hold Δ shares” 
 Steps in Binomial Model: 

1. Calculate change in FSP and change in Value of call      

2. Δ Shares = 
            

             
 

3. Calculate future value of portfolio 
4. Calculate present value of portfolio 
5. Calculate present value of Δ Shares 
6. Calculate value of call 

Note: Put value is found using put-call parity equation 

Question no 20: Find out the call and put option value from the given information and confirm the answer 
through put call parity equation. 

Spot Price Exercise Price Price on Maturity Term in Months Rate of interest p.a. 

100 97 90 or 108 3 12 

100 100 90 or 115 6 10 

60 65 10% down and 15% up 2 9 

60 55 10% up and 15% down 6 10 
 

Solution: 

Part A: 
Facts: 
Spot Price = Rs.100 
Strike Price = Rs.97 
FSP  = Rs.90 or Rs.108 
Term  = 3 Months 
Interest rate = 12% p.a. 

Step 1: 

Situation FSP    (Payoff) 

1 108 -11 

2 90 0 

Change (Δ) 18 11 
   

Step 2: Calculation of Δ Shares 

Δ Shares = 
            

             
 = 

  

  
 = 0.6111 Shares 

Step 3: Future value of Portfolio/Maturity value of portfolio 

Situation FSP Share Value    Portfolio Value 

1 108 108X0.6111 = 66 -11 55 

2 90 90 X 0.6111 = 55 0 55 
 

Step 4: Present value of Portfolio 
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The future value of portfolio is certain and not influenced by FSP. Hence to calculate present value we can use 
risk free rate    . 
Present Value = Future Value X      

   = 55 X             
  = 55 X        

  = 55 X 
 

      

  = 55 X 
 

       
 

  = 55 X 0.9704 
  = 53.37 

 Step 5: Present value of Δ Shares 

Present value of Δ Shares = Δ Shares X Spot Price 
     = 0.6111 X 100 
     = Rs.61.11 

Step 6: Value of call 
            Value of portfolio = Value of Call + Value of Δ Shares 

   53.37 =    + 61.11 
            = 7.74 

The value of the put option can be found out using put-call parity equation. 
 
 

Present Value = Future Value X      

   = 97 X             
  = 97 X        

  = 97 X 
 

      

  = 97 X 
 

       
 

  = 97 X 0.9704 
  = 94.13 

     +       =      +      
7.74 + 94.13 =       + 100 
     = 1.87 

Part B: 

Facts: 
Spot Price = Rs.100 
Strike Price = Rs.100 
FSP  = Rs.90 or Rs.115 
Term  = 6 Months 
Interest rate = 10% p.a. 

Portfolio: Write a call and hold Δ shares 

Step 1: 

Situation FSP    (Payoff) 

1 115 -15 

   = 1+ 
 

  
 + 

  

  
 + 

  

  
 + ------------ 

      = 1+ 
    

  
 + 

     

  
 + 

     

  
 + ------------ 

      = 1.03045 
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2 90 0 

Change (Δ) 25 15 
 

Step 2: Calculation of Δ Shares 

Δ Shares = 
            

             
 = 

  

  
 = 0.6 Shares 

Our portfolio is write one call option and hold 0.6 shares. 

Step 3: Future value of Portfolio/Maturity value of portfolio 

Situation FSP Share Value    Portfolio Value 

1 108 115X0.6 = 69 -15 54 

2 90 90 X 0.6 = 54 0 54 
 

Step 4: Present value of Portfolio 
The future value of portfolio is certain and not influenced by FSP. Hence to calculate present value we can use 
risk free rate    . 
Present Value = Future Value X      

   = 54 X             

  = 54 X        

  = 54 X 
 

      

  = 54 X 
 

      
 

  = 54 X 0.9512 
  = 51.37 

Step 5: Present value of Δ Shares 

Present value of Δ Shares = Δ Shares X Spot Price 
     = 0.6 X 100 
     = Rs.60 

Step 6: Value of call 

            Value of portfolio = Value of Call + Value of Δ Shares 
   51.37 =    + 60 
            = 8.63 

We can calculate the value of the put option using put-call parity equation. 
Present Value = Future Value X      

   = 100 X             

  = 100 X        

  = 100 X 
 

      

  = 100 X 
 

      
 

  = 100 X 0.9512 
  = 95.12 

     +       =      +      
8.63 + 95.12 =       + 100 
     = 3.75 

Notes: 

   = 1+ 
 

  
 + 

  

  
 + 

  

  
 + ------------ 

      = 1+ 
    

  
 + 

     

  
 + 

     

  
 + ------------ 

      = 1.0513 

   = 1+ 
 

  
 + 

  

  
 + 

  

  
 + ------------ 

      = 1+ 
    

  
 + 

     

  
 + 

     

  
 + ------------ 

      = 1.0513 
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 Value of an asset is the present value of future benefits. Similarly value of an option is the present value 
of its future benefits. 

 The main problem in option valuation is discount rate selection. It is agreed that the option derives 
value from underlying asset. While valuing underlying asset the risk is already discounted. Hence, while 
valuing the option we should not discount the risk once again. Thus, we always use Risk free rate      
for option valuation. 

 Risk free rate      can be used to discount only those cash flows that has zero standard deviation. But 
option value differs. For example in the Part-B of the above question, the option value can either be 
“15” or “0” after 6 months. And if you say the expected value is average, it will have standard deviation 
and hence cannot discount using Risk free rate    . 

 Binomial model constructs a risk-free portfolio consisting of ‘call and share’. Since, the portfolio is risk 
free its future value has “0” standard deviation. Hence we can calculate its present value using Risk free 
rate    . 

 From this present value of portfolio, if we eliminate the share value which is discounted for risk the 
balance we get as the value of call (Premium). 

 How this portfolio is risk free portfolio? 
Answer: 

Particulars Write Call Hold Share 

Share price increases Unhappy because holder exercises Happy because wealth increases 

Share price decreases Happy because call will be lapsed Unhappy because wealth decreases 
 

 Why hold only Δ shares not one share? 
Answer: In the above problem to tackle 15 call value change we need not hold one share. It is enough if 
we hold 0.6 shares. 

 In the step 6 the portfolio value is Rs.51.37 and the value of the share inside the portfolio is Rs.60. Thus 
the call value should be Rs.-8.63/-. How to interpret this negative side? 
Answer: Call writing is not an asset but an obligation. Without this obligation our portfolio value would 
have been Rs.60/- due to this obligation this stands eroded at Rs.51.37/-. Thus call writing resulted in a 
loss of Rs.8.63/- portfolio value which the writer asks as premium from holder. 

Part C: 

Facts: 
Spot Price = Rs.60 
Strike Price = Rs.65 
FSP  = 10% down or 15% up 
Term  = 2 Months 
Interest rate = 9% p.a. 

Step 1: 

Situation  FSP     (Payoff) 

1 = 60 X 90% = 54 0 

2 = 60 X 115% = 69 -4 

Change (Δ) 15 4 
   

Step 2: Calculation of Δ Shares 

Δ Shares = 
            

             
 = 

 

  
 = 0.2667 Shares 

Step 3: Future value of Portfolio/Maturity value of portfolio 
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Situation FSP Share Value    Portfolio Value 

1 54 54 X 0.2667 = 18.4 0 14.4 

2 69 69 X 0.2567 = 14.4 -4 14.4 
 

Step 4: Present value of Portfolio 

The future value of portfolio is certain and not influenced by FSP. Hence to calculate present value we can use 
risk free rate    . 
Present Value = Future Value X      

   = 14.4 X             

  = 14.4 X         

  = 14.4 X 
 

      
 

  = 14.4 X 
 

       
 

  = 14.4 X 0.9851 
  = 14.19 

 Step 5: Present value of Δ Shares 

Present value of Δ Shares = Δ Shares X Spot Price 
     = 0.2667 X 60 
     = Rs.16 

 
Step 6: Value of call 

            Value of portfolio = Value of Call + Value of Δ Shares 
   14.19 =    + 16 
            = 1.81 

The value of the put option can be found out using put-call parity equation. 
Present Value = Future Value X      

   = 65 X             

  = 65 X         

  = 65 X 
 

       

  = 65 X 
 

       
 

  = 65 X 0.9851 
  = 64.03 

     +       =      +      
1.81 + 64.03 =       + 60 
     = 5.84 

Part D: 

Facts: 
Spot Price = Rs.60 
Strike Price = Rs.55 
FSP  = 10% up or 15% down 
Term  = 6 Months 
Interest rate = 10% p.a. 

   = 1+ 
 

  
 + 

  

  
 + 

  

  
 + ------------ 

       = 1+ 
     

  
 + 

      

  
 + 

      

  
 + ---------- 

       = 1.01511 

   = 1+ 
 

  
 + 

  

  
 + 

  

  
 + ------------ 

       = 1+ 
     

  
 + 

      

  
 + 

      

  
 + ---------- 

       = 1.01511 
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Step 1: 

Situation  FSP     (Payoff) 

1 = 60 X 110% = 66 -11 

2 = 60 X 85% = 51 0 

Change (Δ) 15 11 
   

Step 2: Calculation of Δ Shares 

Δ Shares = 
            

             
 = 

  

  
 = 0.7333 Shares 

Step 3: Future value of Portfolio/Maturity value of portfolio 

Situation FSP Share Value    Portfolio Value 

1 66 54 X 0.7333 = 48.39 -11 37.39 

2 51 69 X 0.7333 = 37.39 0 37.39 
 

Step 4: Present value of Portfolio 

The future value of portfolio is certain and not influenced by FSP. Hence to calculate present value we can use 
risk free rate    . 
Present Value = Future Value X      

   = 37.39 X            

  = 37.39 X        

  = 37.39 X 
 

     
 

  = 37.39 X 
 

       
 

  = 37.39 X 0.9512 
  = 35.57 

 Step 5: Present value of Δ Shares 

Present value of Δ Shares = Δ Shares X Spot Price 
     = 0.7333 X 60 
     = Rs.44 

Step 6: Value of call 

            Value of portfolio = Value of Call + Value of Δ Shares 
   35.57 =    + 44 
            = 8.43 

The value of the put option can be found out using put-call parity equation. 
Present Value = Future Value X      

   = 55 X            
  = 55 X        

  = 55 X 
 

      

  = 55 X 
 

       
 

  = 55 X 0.9512 
  = 52.32 

   = 1+ 
 

  
 + 

  

  
 + 

  

  
 + ------------ 

      = 1+ 
    

  
 + 

     

  
 + 

     

  
 + ---------- 

      = 1.05127 

   = 1+ 
 

  
 + 

  

  
 + 

  

  
 + ------------ 

      = 1+ 
    

  
 + 

     

  
 + 

     

  
 + ---------- 

      = 1.05127 
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     +       =      +      
8.43 + 52.32 =       + 60 
     = 0.75 

2. Risk neutralization Model: 

Question no 21: Find out the call and put option value from the given information and confirm the answer 
through put call parity equation. 

Spot Price Exercise Price Price on Maturity Term in Months Rate of interest p.a. 

100 97 90 or 108 3 12 

100 100 90 or 115 6 10 

60 65 10% down and 15% up 2 9 

60 55 10% up and 15% down 6 10 
 

Solution: 

Part A: 

Approach 1: 

Facts: 
Spot Price = Rs.100 
Strike Price = Rs.97 
FSP  = Rs.90 or Rs.108 
Term  = 3 Months 
Interest rate = 12% p.a. 

Step 1: Calculation of risk neutral probability 

Situation FSP Probability Expected Probability 

1 108 P 108P 

2 90 1 – P 90 (1 – P) 

   100 X       
 

108P + 90 (1 – P) = 100 X       
108P + 90 – 90P   = 100 X 1.0305 
                      18P   = 103.05 – 90 
                      18P   = 13.05 

                          P   = 
     

  
 

                          P   = 0.725 
                     1 – P = 1 – 0.725 = 0.275 

The risk neutral probability for upper FSP is 0.725 and downward FSP is 0.275. 

Step 2: Expected value of call and put 

Situation No. FSP    Probability Expected       Probability Expected    

1 108 11 0.725 7.975 0 0.725 0 

2 90 0 0.275 0 7 0.275 1.925 

    7.975   1.925 
 

Step 3: Present value of call and put 



SFM-Notes                                                                                    MT-EDUCARE 

 

Page | 247  
 

Present value of call = 7.975 X        
   = 7.975 X 0.9704 
    = 7.74 

Present value of put = 1.925 X        
   = 1.925 X 0.9704 
    = 1.87 

Alternatively the step 1-risk neutral probability can be calculated using the formula: 

P =
       

   
; where 

u = 
          

          
 

d = 
            

          
 

u    

   
 = 1.08 

d   

   
 = 0.90 

P           

         
 = 0.725 

1 - P 1 -0.725 = 0.275 
 

The remaining steps are same as approach 1. 

Notes: 

 Probability should be assigned and not calculated. But here in step 1 we calculating the probability. 
How? 

 We are not calculating the probability of upper and lower prices i.e. the probability of 108 need not be 
72.5%. It can be any number any number. 

 What we are calculating is called a risk neutral probability which is a setup probability and not a real 
probability. 

 In a risk neutral world the investors will not ask the premium for the risk i.e. they ignore risk. 
 A shareholder who invests Rs.100/- in the share and who is risk neutral would expect the share price to 

be Rs.103.05 after 3 months to earn him a risk free return of 3% for 3 months i.e. he expects an IRR of 
3% from this investment. 

 To get this expected price of Rs.103.05 which gives him risk free return, the probability that should have 
been assigned by a risk neutral investor should have been 72.5% for Rs.108/- and 27.5% for Rs.90/-. This 
is called risk neutral probability. 

 In other words when we multiply the FSPs with risk neutral probability we get an expected FSP that 
gives us risk free return. 

 Since the future values of call and put is multiplied by us using risk neutral probability we get expected 
value of call and put that gives us risk free return. Hence to find out the present value of call and put we 
should discount using risk free rate. 

Part A: 

Approach 1: 
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Facts: 
Spot Price = Rs.100 
Strike Price = Rs.100 
FSP  = Rs.90 or Rs.115 
Term  = 6 Months 
Interest rate = 10% p.a. 

Step 1: Calculation of risk neutral probability 

Situation FSP Probability Expected Probability 

1 115 P 115P 

2 90 1 – P 90 (1 – P) 

   100 X       
 

115P + 90 (1 – P) = 100 X       
115P + 90 – 90P   = 100 X 1.0513 
                      25P   = 105.13 – 90 
                      25P   = 15.13 

                          P   = 
     

  
 

                          P   = 0.605 
                     1 – P = 1 – 0.605 = 0.395 

The risk neutral probability for upper FSP is 0.605 and downward FSP is 0.395. 

Step 2: Expected value of call and put 

Situation No. FSP    Probability Expected       Probability Expected    

1 115 15 0.605 9.075 0 0.605 0 

2 90 0 0.395 0 10 0.395 3.95 

    9.075   3.95 
 

Step 3: Present value of call and put 

Present value of call = 9.075 X        
   = 9.075 X 0.9512 
    = 8.62 

Present value of put = 3.95 X        
   = 3.95 X 0.9512 
    = 3.77 

Alternatively the step 1-risk neutral probability can be calculated using the formula: 

P =
       

   
; where 

u = 
          

          
 

d = 
            

          
 

u    

   
 = 1.15 
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d   

   
 = 0.90 

P           

         
 = 0.605 

1 - P 1 -0.605 = 0.395 
 

The remaining steps are same as approach 1. 

3. Two period Binomial Model: 

Question no 21: The current share price is Rs.20 and share price volatility has been estimated to be either 10% up 
or down. The risk free interest rate is 12% p.a. Using two period binomial estimate the fair price of 6 months call 
option with a strike price of Rs.21. 

Solution: 

Facts: 

Spot Price = Rs.20 
Strike Price = Rs.21 
Interest rate = 12% p.a.  
Term  = 6 Months 

Spot Price 3 Months 6 Months 

 FSP VC Probability FSP VC Probability 

 
20 

22 2.026 0.6525 24.2 3.2 0.6525 

19.8 0 0.3475 

18 0 0.3475 19.8 0 0.6525 

16.2 0 0.3475 
 

Expected value of the call after 3 months = (2.026 X 0.6525) + (0 X 0.3475) 
        = Rs.1.3220 

Present value of the call = 1.3220 X             = Rs.1.28 

WN 1: Calculation of risk neutral probability 

P =
       

   
 

u = 
          

          
 = 

    

  
 or 

    

  
 or 

  

  
 = 1.1 

d = 
            

          
 = 

    

  
 or 

    

  
 or 

  

  
 = 0.9 

P = 
       

   
 

P = 
               

       
 

P = 
           

       
 

P = 
            

       
 = 0.6525 (Upper probability) 
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1 - P = 1 – 0.6525 = 0.3475 (Lower probability) 

WN 2: Value of Call when FSP is Rs.22 (after 3 months) 

Step 1: Expected value after 6 months  

Expected value after 6 months = (0.6525 X 3.2) + (0.3475 X 0) = 2.088 

Step 2: Expected value after 3 months 

Expected value after 3 months = 2.088 X             = 2.026 

WN 3: Value of Call when FSP is Rs.18 (after 3 months) 

Step 1: Expected value after 6 months  

Expected value after 6 months = (0.6525 X 0) + (0.3475 X 0) = 0 

Step 2: Expected value after 3 months 

Expected value after 3 months = 0 X             = 0 

Question no 22: The current share price is Rs.50 and share price volatility has been estimated to be either 20% up 
or down. The risk free interest rate is 5% p.a. Using two period binomial estimate the fair price of 24 months put 
option with a strike price of Rs.50. 

Solution: 

Facts: 

Spot Price = Rs.50 
Strike Price = Rs.50 
Interest rate = 5% p.a.  
Term  = 23 Months 

Spot Price 12 Months 12 Months 

FSP VC Probability FSP VC Probability 

 
50 

60 0.7075 06281 72 0 0.6281 

48 2 0.3719 

40 7.5628 0.3719 48 2 0.6281 

32 18 0.3719 
 

Expected value of the put after 12 months = (0.7075 X 0.6281) + (7.5628 X 0.3719) 
        = Rs.3.2530 

Present value of the call = 3.2530 X              = Rs.3.09 

WN 1: Calculation of risk neutral probability 

P =
       

   
 

u = 
          

          
 = 

  

  
 or 

  

  
 or 

  

  
 = 1.2 

d = 
            

          
 = 

  

  
 or 

  

  
 or 

  

  
 = 0.8 



SFM-Notes                                                                                    MT-EDUCARE 

 

Page | 251  
 

P = 
       

   
 

P = 
                

       
 = 

           

       
 = 

            

       
 = 0.6281 (Upper probability) 

1 - P = 1 – 0.6281 = 0.3719 (Lower probability) 

WN 2: Value of Put when FSP is Rs.60 (after 12 months) 

Step 1: Expected value after 24 months  

Expected value after 24 months = (0.6281 X 0) + (0.3719 X 2) = 0.7438 
Step 2: Expected value after 12 months 

Expected value after 12 months = 0.7438 X              = 0.7075 

WN 3: Value of Put when FSP is Rs.40 (after 12 months) 

Step 1: Expected value after 24 months 

Expected value after 24 months = (0.6281 X 2) + (0.3719 X 18) = 7.9504 
Step 2: Expected value after 12 months 

Expected value after 12 months = 7.9504 X              = 7.5628 

4. Black Scholes Model: 

 Option value depends on the following factors: 
o Spot Price (S) 
o Strike Price (X) 
o Interest rate (    
o Term (t) 
o Volatility ( ) 

 Spot Price 

Spot Price Call Option Put Option 

Low Low High 

`High High Low 

 Strike Price  

Strike Price Call Option Put Option 

High Low High 

Low High Low 

 Interest Rate 

Interest Rate Call Option Put Option 

High High Low 

Low Low High 

 Term 

Term Call Option Put Option 

Long High Low 

Short Low High 

 Volatility 

Volatility Call Option Put Option 

High High High 

Low Low Low 
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 Steps in solving the problem: 

o Calculate     
 

 
  (Ln = Natural Logarithm) 

o    = 
   (

 

 
) (

  

 
   )    

    √ 
  

o    =          √   
o         means normal table value of    
o         means normal table value of    
o       = 0.5 +         
o       = 0.5 +         

o Calculate       
o Value of call =                                             
o        =         
o        =         
o Value of put = [                             ]               

Question no 23: Find the values of call as well as put for the following on the assumption that the options are 
European with no dividend during the period of holding. 

Sr.No. Spot Price Exercise Price Rate of interest Term 𝛔 
1 50 49 7 200 Days 0.3 

2 60 56 14 6 Months 0.3 

3 20 20 12 3 Months 0.4 

4 40 45 10 6 Months 0.4 
 

Solution: 

Part 1: 

Facts: 

Spot Price = Rs.50 
Strike Price = Rs.49 
Rate of Interest = 7% 
Term  = 200 days 
𝛔  = 0.30 

Step 1: 

    
 

 
  =     

  

  
  = Ln (1.0205) = 0.0198 

Step 2: 

   = 
   (

 

 
) (

  

 
   )    

    √ 
  = 

       [
      

 
       ]           

      √
   

   
 

 = 0.3729 

Step 3: 

   =          √  = 0.3729 – 0.3 X √
   

   
 = 0.3729 – 0.2221 = 0.1508 

Step 4: 

        = NT (0.3729) = 0.1443 

Step 5: 
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        = NT (0.1508) = 0.0596 

Step 6: 

      = 0.5 +         = 0.5 + 0.1443 = 0.6443 
Note: If    is positive add         to o.5 and if    is negative subtract         from 0.5. 

Step 7: 

      = 0.5 +         = 0.5 + 0.0596 = 0.5596 
Note: If    is positive add         to o.5 and if    is negative subtract         from 0.5. 

Step 8: 

      =                  
 =         

  = 
 

        

  = 
 

      
 

 = 0.9627 

Step 9: Value of call option 

Value of call  =                                             
  = (50 X 0.6443) – (49 X 0.9627 X 0.5596) 
   = 5.82 
Step 10: 

       =         = 1 – 0.6443 = 0.3557 

Step 11: 

       =         = 1 – 0.5596 = 0.4404 

Step 12: Value of put Option 

Value of put = [                             ]               

   = (49 X 0.9627 X 0.4404) – (50 X 0.3557) 
   = 2.99 

Check: If we substitute the option values in the put-call parity equation the parity will be satisfied. 

Value of Call      + Present Value of Strike Price      = Value of Put      + Value of Share      
 5.82 + 49 X 0.9627 = 2.99 + 50 
      5.82 + 47.17 = 2.99 + 50 
                  52.99 = 52.99 

Part 2: 
Facts: 
Spot Price = Rs.50 
Strike Price = Rs.49 
Rate of Interest = 7% 
Term  = 200 days 
𝛔  = 0.30 

   = 1+ 
 

  
 + 

  

  
 + 

  

  
 + ------------ 

       = 1+ 
     

  
 + 

      

  
 + 

      

  
 + --------- 

       = 1.0387 



SFM-Notes                                                                                    MT-EDUCARE 

 

Page | 254  
 

Step 1: 

    
 

 
  =     

  

  
  = Ln (1.0205) = 0.0198 

Step 2: 

   = 
   (

 

 
) (

  

 
   )    

    √ 
  = 

       [
      

 
       ]           

      √
   

   
 

 = 0.3729 

Step 3: 

   =          √  = 0.3729 – 0.3 X √
   

   
 = 0.3729 – 0.2221 = 0.1508 

Step 4: 
        = NT (0.3729) = 0.1443 
Step 5: 
        = NT (0.1508) = 0.0596 
Step 6: 
      = 0.5 +         = 0.5 + 0.1443 = 0.6443 
Step 7: 
      = 0.5 +         = 0.5 + 0.0596 = 0.5596 
Step 8: 

      =                  
 =         

  = 
 

        

  = 
 

      
 

 = 0.9627 
Step 9: Value of call option 

Value of call  =                                             
  = (50 X 0.6443) – (49 X 0.9627 X 0.5596) = 5.99 
Step 10: 
       =         = 1 – 0.6443 = 0.3557 
Step 11: 
       =         = 1 – 0.5596 = 0.4404 
Step 12: Value of put Option 

Value of put = [                             ]               

   = (49 X 0.9627 X 0.4404) – (50 X 0.3557) = 2.99 
Check: If we substitute the option values in the put-call parity equation the parity will be satisfied. 

Value of Call      + Present Value of Strike Price      = Value of Put      + Value of Share      
 5.82 + 49 X 0.9627 = 2.99 + 50 
      5.82 + 47.17 = 2.99 + 50 
                  52.99 = 52.99 

Part 3: 
Facts: 
Spot Price = Rs.50 
Strike Price = Rs.49 
Rate of Interest = 7% 
Term  = 200 days 

   = 1+ 
 

  
 + 

  

  
 + 

  

  
 + ------------ 

       = 1+ 
     

  
 + 

      

  
 + 

      

  
 + --------- 

       = 1.0387 
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𝛔  = 0.30 
Step 1: 

    
 

 
  =     

  

  
  = Ln (1.0205) = 0.0198 

Step 2: 

   = 
   (

 

 
) (

  

 
   )    

    √ 
  = 

       [
      

 
       ]           

      √
   

   
 

 = 0.3729 

Step 3: 

   =          √  = 0.3729 – 0.3 X √
   

   
 = 0.3729 – 0.2221 = 0.1508 

Step 4: 
        = NT (0.3729) = 0.1443 
Step 5: 
        = NT (0.1508) = 0.0596 
Step 6: 
      = 0.5 +         = 0.5 + 0.1443 = 0.6443 
Step 7: 
      = 0.5 +         = 0.5 + 0.0596 = 0.5596 
Step 8: 

      =                  
 =         

  = 
 

        

  = 
 

      
 

 = 0.9627 
Step 9: Value of call option 

Value of call  =                                             
  = (50 X 0.6443) – (49 X 0.9627 X 0.5596) = 5.99 
Step 10: 
       =         = 1 – 0.6443 = 0.3557 
Step 11: 
       =         = 1 – 0.5596 = 0.4404 
Step 12: Value of put Option 

Value of put = [                             ]               

   = (49 X 0.9627 X 0.4404) – (50 X 0.3557) = 2.99 
Check: If we substitute the option values in the put-call parity equation the parity will be satisfied. 

Value of Call      + Present Value of Strike Price      = Value of Put      + Value of Share      
 5.82 + 49 X 0.9627 = 2.99 + 50 
      5.82 + 47.17 = 2.99 + 50 
                  52.99 = 52.99 

Part 4: 
Facts: 
Spot Price = Rs.50 
Strike Price = Rs.49 

   = 1+ 
 

  
 + 

  

  
 + 

  

  
 + ------------ 

       = 1+ 
     

  
 + 

      

  
 + 

      

  
 + --------- 

       = 1.0387 
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Rate of Interest = 7% 
Term  = 200 days 
𝛔  = 0.30 
Step 1: 

    
 

 
  =     

  

  
  = Ln (1.0205) = 0.0198 

Step 2: 

   = 
   (

 

 
) (

  

 
   )    

    √ 
  = 

       [
      

 
       ]           

      √
   

   
 

 = 0.3729 

Step 3: 

   =          √  = 0.3729 – 0.3 X √
   

   
 = 0.3729 – 0.2221 = 0.1508 

Step 4: 
        = NT (0.3729) = 0.1443 
Step 5: 
        = NT (0.1508) = 0.0596 
Step 6: 
      = 0.5 +         = 0.5 + 0.1443 = 0.6443 
Step 7: 
      = 0.5 +         = 0.5 + 0.0596 = 0.5596 
Step 8: 

      =                  
 =         

  = 
 

        

  = 
 

      
 

 = 0.9627 
Step 9: Value of call option 

Value of call  =                                             
  = (50 X 0.6443) – (49 X 0.9627 X 0.5596) = 5.99 
Step 10: 
       =         = 1 – 0.6443 = 0.3557 
Step 11: 
       =         = 1 – 0.5596 = 0.4404 
Step 12: Value of put Option 

Value of put = [                             ]               

   = (49 X 0.9627 X 0.4404) – (50 X 0.3557) = 2.99 
Check: If we substitute the option values in the put-call parity equation the parity will be satisfied. 

Value of Call      + Present Value of Strike Price      = Value of Put      + Value of Share      
 5.82 + 49 X 0.9627 = 2.99 + 50 
      5.82 + 47.17 = 2.99 + 50 
                  52.99 = 52.99 

Part 7: Option Valuation and dividends 

 The underlying asset on which the options are created may generate incomes. 

 If the underlying asset is a share it gives dividends and dividend can accrue as follows: 

   = 1+ 
 

  
 + 

  

  
 + 

  

  
 + ------------ 

       = 1+ 
     

  
 + 

      

  
 + 

      

  
 + --------- 

       = 1.0387 



SFM-Notes                                                                                    MT-EDUCARE 

 

Page | 257  
 

o Beyond the option period – Option value will remain unaffected due to dividends 

o Within the option period – Option values are affected by the dividend information 

 Call option value reduces due to dividend because a call option holder has the only the right to buy the 

share and has not purchased the share. By the time he purchases by exercising the dividend would have 

been paid. Hence there is an opportunity cost for the call option holding which it’s reduces its value. 

 Even if the call option holder short sells the share at cum-dividend price and receives the dividend 

through the share price, he cannot enjoy that dividend because he has to pay it to the lender of the 

shares. 

 In case of put option, its value is enhanced due to dividend because the holder has the right to sell the 

share and has not sold the shares. He can receive dividend and then sell the shares by exercising put 

option. 

 Maximum and minimum values of options with dividend: 

 Call Option Put Option 

Maximum Value Spot Price – Present value of dividend Present value of Strike Price 

Minimum Value Spot Price – Present value of dividend – 
Present Value of strike price 

Present Value of strike price – (Spot 
Price – Present value of dividend) 

 Wherever spot price comes we replace with ‘spot price – Present value of dividend’ because when the 

option is exercise the underlying asset is an ex-dividend asset. Hence, the option is really created on an 

ex-dividend share. Hence the share price to be considered also should be ex-dividend price i.e. spot 

price less by Present value of dividend. 

Question no 24: A four-month European call option on a dividend-paying stock is currently selling for Rs.5. The 

stock price is Rs. 64, the strike price is Rs.60, and a dividend of Rs.0.80 is expected in one month. The risk-free 

interest rate is 12% per annum. 

1. Calculate the minimum price of the European call option  

2. What opportunities are there for an arbitrageur? 

Solution: 

Facts: 

Spot Price = Rs.64 

Strike Price = Rs.60 

Dividend = Rs.0.8 

Term  = 4 months 

Dividend Date = after 1 months 

Interest rate = 12% p.a. 

Step 1: Calculation of present value of dividend 

Present value of dividend = 0.80 X             

     = 0.80 X        

     = 0.80 X 
 

       
 

     = 0.79 

Step 2: Calculation of present value of Strike price 
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Present value of dividend = 60 X             

     = 60 X        

     = 60 X 
 

      
 

     = 57.65 

Step 3: Minimum value of call option 

Minimum value of call option = Spot Price – Present value of dividend – Present value of strike price 

    = 64 – 0.79 – 57.65 

     = 5.56 

Step 4: Identification of arbitrage strategy 

The call is minimum worth Rs.5.56/- but is trading in the market at Rs.5/-. Hence, the call is underpriced should 

be purchased (hold). The strategy is short sell the share and hold the call 

 

 

Step 5: Arbitrage profit 

Cash flow at spot = Spot Price – premium of call option 

    = 64 – 5 = Rs.59 (Inflow) 

Invest   = Rs.59 @12% for 4 months 

Borrow    = Rs.0.80 @12% for 3 months and 0.80 dividend to broker 

Realization  = 59 X            

    = 59 X       

    = 59 X 1.0408 = 61.40 

Repay borrowing = 0.80 X             

    = 0.80 X        

    = 0.80 X 1.0305 = 0.82 

Net Amount  = 61.40 – 0.82 = 60.58 

On maturity date: 

 [] FSP > 60 – Exercise call, purchase the share @ Rs.60/- and square off short position  

 [] FSP < 60 – Allow the call to lapse, purchase the share @ FSP and square off short position 

Whatever may be the FSP the maximum price paid to purchase the share is Rs.60/-. 

Profit = 60.58 – 60 = 0.58 (Minimum profit) 

Check: 

Present value of profit = 0.58 X             = = 0.58 X        = 0.56. This is nothing but the difference between 

the actual value and the minimum value (5.56 – 5). 

Question no 25: A one year European put option on a dividend paying stock is currently selling for Rs.15. The stock 

price is Rs. 80, the strike price is Rs.100, and a dividend of Rs.10 is expected in six months. The risk-free interest 

rate is 10% per annum. 

1. Calculate the minimum price of the European put option 

2.  What opportunities are there for an arbitrageur? 
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Solution: 

Facts: 

Spot Price = Rs.80 

Strike Price = Rs.100 

Dividend = Rs.10 

Term  = 1 Year 

Dividend Date = after 6 months 

Interest rate = 10% p.a. 

Step 1: Calculation of present value of dividend 

Present value of dividend = 10 X             

     = 10 X        

     = 10 X 
 

      
 

     = 9.51 

Step 2: Calculation of present value of Strike price 

Present value of Strike Price = 100 X          

     = 100 X       

     = 100 X 
 

      
 

     = 90.48 

Step 3: Minimum value of put option 

Minimum value of call option = Present value of strike price + Present value of dividend – Spot Price 

    = 90.48 + 9.51 – 80 

     = 19.99 

Step 4: Identification of arbitrage strategy 

The call is minimum worth Rs.19.99/- but is trading in the market at Rs.15/-. Hence, the put is underpriced 

should be purchased (hold). The strategy is buy the share and hold the put 

Step 5: Arbitrage profit 

Cash flow at spot = Spot Price + premium of put option 

    = 80 + 15 = Rs.95 (Outflow) 

Borrow   = Rs.95 @10% for 1 year 

Deposit   = Receive Rs.10 dividend and deposit @10% for 6 months 

Repay borrowing = 95 X         

    = 95 X      

    = 95 X 1.1052 = 104.99 

Realize   = 10 X            

    = 10 X       

    = 10 X 1.0513 = 10.51 

Net Amount  = 104.99 – 10.51 = 94.48 
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On maturity date: 

 [] FSP > 100 – Allow the put to lapse and sell the share in the market at FSP and repay the borrowing 

 [] FSP < 100 – Exercise the put to and sell the share at Rs.100 and repay the borrowing 

Whatever may be the FSP we sell the share at a minimum price Rs.100/-. 

Profit = 100 – 94.48 = 5.52 (Minimum profit) 

Check: 

Present value of profit = 5.52 X          = = 5.52 X       = 4.99. It is nothing but the difference between the 

minimum value and actual value of put (19.99 – 15)  

Question no 26: A four-month European call option on a dividend-paying stock is currently selling for Rs.63.50. 

The stock price is Rs. 64, the strike price is Rs.60, and a dividend of Rs.0.80 is expected in one month. The risk-free 

interest rate is 12% per annum. 

1. Calculate the maximum price of the European call option? 

2.  What opportunities are there for an arbitrageur? 

Solution: 

Facts: 

Spot Price = Rs.64 

Strike Price = Rs.60 

Dividend = Rs.0.80 

Term  = 4 Month 

Dividend Date = after 1 Month 

Interest rate = 12% p.a. 

Step 1: Calculation of present value of dividend 

Present value of dividend = 0.80 X             

     = 0.80 X        

     = 0.80 X 
 

       
 

     = 0.79 

Step 2: Maximum value of put option 

Maximum value of call option = Spot Price –Present value of dividend 

    = 64 – 0.79 

     = 63.21 

Step 3: Identification of arbitrage strategy 

The call is maximum worth Rs.63.21/- but is trading in the market at Rs.63.5/-. Hence, the call is overpriced and 

recommended to sell it (write). The strategy is write a call and buy a share. 

Step 4: Arbitrage profit 

Cash flow at spot = Spot Price - premium of call option 

    = 64 – 63.5 = Rs.0.5 (Outflow)  

Borrow   = Rs.0.5 @12% for 4 months 
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Deposit   = Receive Rs.0.8 dividend and deposit @12% for 3 months 

Repay borrowing = 0.50 X            

    = 0.50 X       

    = 0.50 X 1.0408 = 0.52 

Realize   = 0.80 X            

    = 0.80 X       

    = 0.80 X 1.0305 = 0.82 

Net Amount  = 0.82 – 0.52 = 0.3 

On maturity date: 

 [] FSP > 60 – The holder will exercise hence sell to him the share at Rs.60/- 

        – Profit = Rs.60/- + Rs.0.30 = Rs.60.30/- 

 [] FSP < 60 – The holder will allow the option to lapse hence sell in open market at FSP. 

       – Profit = FSP + Rs.0.30 

Question no 27: A one year European put option on a dividend paying stock is currently selling for Rs.95. The stock 

price is Rs. 80, the strike price is Rs.100, and a dividend of Rs.10 is expected in six months. The risk-free interest 

rate is 10% per annum. 

1. Calculate the maximum price of the European put option. 

2. What opportunities are there for an arbitrageur? 

Solution: 

Facts: 

Spot Price = Rs.80 

Strike Price = Rs.100 

Dividend = Rs.10 

Term  = 1 Year 

Dividend Date = after 6 Month 

Interest rate = 10% p.a. 

Step 1: Maximum value of put option 

Maximum value of call option = Present value of Strike Price 

Present value of Strike Price = 100 X          

     = 100 X       

     = 100 X 
 

      
 

     = 90.48 

Step 2: Identification of arbitrage strategy 

The put is maximum worth Rs.90.48/- but is trading in the market at Rs.95/-. Hence, the put is overpriced and 

recommended to sell it (write). The strategy is write a put. 

Step 4: Arbitrage profit 

Cash flow at spot = Premium of put option 

    = Rs.95 (Inflow)  

Deposit   = Rs.95 @10% for 1 year 
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Realize   = 95 X         

    = 95 X       

    = 95 X 1.1052 = 105 

On maturity date: 

 [] FSP > 100 – The holder will allow the put option to lapse sell to him the share at Rs.60/- 

          – Profit = Rs.105/- 

 [] FSP < 100 – The holder will exercise the put and sell the share Rs.100/- to us.  

         – We pay Rs.100 to buy the share and what we have us one share and Rs.5 (Rs.105–Rs.100) 

         – Profit = Rs.5 + FSP 

Put-Call Parity with dividend: 

 When we have dividend the portfolio will consist of a call option and put option created on ex-dividend 

share but the spot price is cum-dividend price. To establish the put-call parity the spot price should be 

made ex-dividend by reducing the present value of dividend. 

 Value of Call      + Present Value of Strike Price       = Value of Put      + Value of Share      – 

Present value of Dividend 

 Value of Call      + Present Value of Strike Price       + Present value of Dividend = Value of Put      + 

Value of Share      

Question no 28: The price of a European call that expires in six months and has a strike price of Rs.30 is Rs.2/-. The 

underlying stock price is Rs.29, and a dividend of Rs.0.50 is expected in two months and in five months. The term 

structure is flat, with all risk-free interest rates being 10%. What is the price of a European put option that expires 

in six months and has a strike price of Rs.30? 

Solution: 

Step 1: Calculation of present values 

Present value of strike price = 30 X             

    = 30 X        

     = 30 X 
 

      
 

    = 28.53 

Present value of dividend 1 = 0.50 X             

    = 0.50 X          

     = 0.50 X 
 

      
 

    = 0.49 

Present value of dividend 2 = 0.50 X             

    = 0.50 X          

     = 0.50 X 
 

      
 

    = 0.48 

Step 2: Calculation of put value using put-call parity equation 
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     +       + PV of Dividend =      +      

2 + 0.49 + 0.48 + 28.53 =    + 29 

   = 2 + 0.97 + 28.53 – 29 = 2.50 

*Question no 29: A European call and put option on a stock both have a strike price of Rs 20 and an expiration 

date in three months. Both sell for Rs 3. The risk free interest rate is 10% p.a. The current stock price is Rs 19 and 

a dividend of Rs.1/- is expected in one month. 

(a) Ascertain whether put call parity exist. 

(b) Is there any opportunity existing? If so how an investor could gain from it? 

Solution: 

Facts: 

Spot Price  = Rs.19 

Strike Price  = Rs.20 

Value of call  = Rs.3 

Value of put  = Rs.3 

Dividend  = Rs.1 

Dividend Period  = 1 Month 

Term of the Option = 3 Months 

 

Step 1: Calculation of present values 

Present value of strike price = 20 X             

    = 20 X         

     = 20 X 
 

      
 

    = 19.51 

Present value of dividend = 1 X             

    = 1 X          

     = 1 X 
 

      
 

    = 0.99 

Step 2: Checking put-call parity equation 

Portfolio 1 = Value of Call + Present value of strike price + present value of dividend 

   = 3 + 19.51 + 0.99 = 23.5 

Portfolio 2 = Value of Put + Spot Price 

   = 3 + 19 = 22 

Put-call parity absent, hence arbitrage present. 

Step 3: Identification of arbitrage strategy 

Portfolio 1 is overpriced and portfolio 2 is underpriced. Hence, we have to sell portfolio 1 and buy portfolio 2. 

Selling portfolio 1 means selling call option (write a call). Buying portfolio 2 means buying put option (hold put) 

and buying share. The overall strategy is write a call and hold a put and buy the share. 
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Step 4: Cash flow at spot 

i. Premium paid for buying put option = Rs.3 (Outflow)  

Purchase price of the share  = Rs.19 (Outflow)  

Premium form writing a call option = Rs.3 (Inflow) 

 Net Cash flow at spot   = Rs.19 (Outflow) 

ii. Borrow Rs.19 @ 10% for 3 months 

iii. Receive dividend Rs.1 after one month and deposit @10% for 2 months 

iv. On Maturity Date: 

Particulars FSP > X FSP < X 

Call Option Holder will exercise call hence sell 
one share for Rs.20/- 

Holder of call option will 
allow the call to lapse 

Put Option Allow the put to lapse Exercise put option and sell 
one share for Rs.20/- 

Repay borrowing =19 X            = 19.48 =19 X            = 19.48 
Realize Deposit =1 X            = 1.02 =1 X            = 1.02 

Book Profit = 20 + 1.02 – 19.48 = 1.54 = 20 + 1.02 – 19.48 = 1.54 

Check: 

Present value of profit = 1.54 X             = 1.54 X          = 1.54 X 
 

      
 = 1.50 

The present value of profit is nothing but the difference between the two portfolio is Rs.1.50 (23.5 – 22) 

Black Scholes model with dividend: 

 Black Scholes values an option created on an underlying asset which becomes ex-dividend at the time of 

exercise. 

 Hence, the spot price of underlying asset which at present is cum-dividend should be made ex-dividend 

should be made by reducing present value of dividend. This called as ‘Revised Spot Price’ (for our 

reference). 

Question no 30: Consider a call option with a strike price of Rs.45 and four months to expiration. The share is 

trading at Rs.50. Using past share prices, the variance in the log of share prices is estimated at 0.06. There is one 

dividend, amounting to Rs.0.56, and it expected to be paid in two months. The risk-free rate is 3%. Find out the 

value of the call option. 

Solution: 

Facts: 

Spot Price = Rs.50 
Strike Price = Rs.45 
Dividend = Rs.056 
Dividend period = 4 Months 
Rate of Interest = 3% 
Term  = 2 Months 
Variance = 0.06 

𝛔  = √         = √     = 0.245 
Revised Spot Price = Spot Price – Present value of dividend 

        = 50 – 0.56 X             
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        = 50 – 0.557 
        = 49.44 

Step 1: 

    
 

 
  =     

     

  
  = Ln (1.0987) = 0.0948 

Step 2: 

   = 
   (

 

 
) (

  

 
   )    

    √ 
  = 

       [
    

 
       ]   

 

  
 

        √
 

  
 

 = 0.8116 

Step 3: 

   =          √  = 0.8116 – 0.245 X √
 

  
 = 0.8116 – 0.1415 = 0.6701 

Step 4: 

        = NT (0.8116) = 0.2910 [Normal table value of 0.8116] 

Step 5: 

        = NT (0.6701) = 0.2486 [Normal table value of 0.6701] 

 

Step 6: 

      = 0.5 +         = 0.5 + 0.2910 = 0.7910 
Note: If    is positive add         to o.5 and if    is negative subtract         from 0.5. 

Step 7: 

      = 0.5 +         = 0.5 + 0.2486 = 0.7486 
Note: If    is positive add         to o.5 and if    is negative subtract         from 0.5. 

Step 8: 

      =               
 =        

  = 
 

      

  = 
 

    
 

 = 0.99 

Step 9: Value of call option 

Value of call  =                                             
  = (49.44 X 0.7910) – (45 X 0.99 X 0.7486) 
   = 5.76 
Part 8: American Options 

American Call Option – Non-dividend paying stock: 

   = 1+ 
 

  
 + 

  

  
 + 

  

  
 + ------------ 

      = 1+ 
    

  
 + 

     

  
 + 

     

  
 + --------- 

      = 1.01 
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Question no 31: An investor holds an American call of a stock with an exercise price of Rs.40 and 1 month 
duration. The spot price of the stock is Rs.50. Should he exercise the call now? Suggest a suitable strategy. The 
applicable interest rate is 10%. 

Solution: 

Facts: 

Spot Price = Rs.50 
Strike Price = Rs.40 
Term  = 1 Month 
Interest  = 10% 

The investor has two alternatives: 
  a) Exercise the option and sell the share 
  b) Short sell the share and exercise the option after one month 

a) Exercise the option and sell the share 

Selling Price       = Rs.50 
Purchase price (Purchased by exercising call at strike price) = Rs.40 
Profit        = Rs.10 

b) Short sell the share and exercise the option after one month 
Selling Price       = Rs.50 
Purchase price (Purchased by exercising call at strike price) = Rs.40 

Present value of purchase price     = Rs.40 X             = 39.67 
Profit        = Rs.10.33 (50 – 39) 

Notes: 

 Cardinal rule in finance is “ To receive money as early as possible whereas payment should be made 
later” 

 Holder of the call option gets the right to purchase the share Rs.40 after one month. Why exercise it 
now and pay early there by lose interest? 

 Holding a call option does not prevent a person to sell at spot. We can make a short sell and deliver the 
share later on the maturity date of option. 

 Wouldn’t the profit be affected due to FSP on maturity date? What happens when FSP increases or 
decreases? 

 FSP Can move in two directions: 
o FSP > Strike Price – Exercise the option and pay Rs.40 
o FSP < Strike Price – Allow the option to lapse and purchase at FSP which is less than Rs.40 

 The option holder is in a win-win situation. By holding the call till maturity he can delay the payment by 
one month and at the same time the maximum he pays to purchase the share is Rs.40. It can be less 
than that also depending on FSP movement. 

 The minimum profit by exercising the option (Rs.10.33) itself is greater than the maximum profit that 
could be earned (Rs.10) by exercising the option earlier. 

 Thus American call should always be exercised on due date. 
 European call can be exercised only on due data and American call will be exercised only on due date. 

Thus European call value will be same as American call value. 

Part 9: Application of Derivatives (Capital Budgeting and Derivatives) 
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Valuation of vacant land: 

Question no 32: A builder owns a plot of land that can be used for either 18 or 30 apartment building. The 

construction costs for these alternatives are Rs.18 million and Rs.34 million respectively. The price per apartment 

currently is Rs. 1.2 million. The yearly rental (net of expense) per unit is Rs.0.10 million and the risk-free rate of 

interest is 9 percent per annum. 

If the market for the apartments is buoyant next year, each apartment will fetch Rs.1.5 million. On the other hand 

if the market for the apartments is sluggish next year, each apartment will fetch Rs.1.1 million. 

What is the value of the vacant land? Assume that the construction costs will remain unchanged. 

Use the risk-neutral method. 

Solution: 

Facts: 

a. Construction cost 

a. 18 Apartments = 180 L 

b. 30 Apartments = 340 L 

b. Selling price as on today (Spot Price) = 12L 

c. Future Selling Price (FSP) = 15 lakhs or 11 lakhs 

d. Rent = 1 lakh p.a. 

e. Term = 1 Year 

f. Interest = 9% p.a. 

Step 1: Value of the land as asset 

18 Apartments = 12 Lakhs X 18 – 180 Lakhs 

   = 36 Lakhs 

30 Apartments = 12 Lakhs X 30 – 340 Lakhs 

   = 20 Lakhs 

The value of the land to the promoter is 36 lakh i.e. the maximum benefit he can derive out of it. 

Step 2: Payoffs at different future selling prices (FSPs) 

Apartments Buoyant Sluggish 

18 15 Lakhs X 18 – 180 lakhs = 90 lakhs 11 Lakhs X 18 – 180 lakhs = 18 lakhs 

20 15 Lakhs X 30 – 340 lakhs = 110 lakhs 11 Lakhs X 30 – 340 lakhs = -10 lakhs 
 

Step 3: Risk-neutral probability 

The 12 lakhs is a cum-rent price while the other two prices are ex-rent prices (15 lakhs & 11 lakhs). The ex-rent 

price is calculated as follows:  

Revised spot price = Spot Price – Present value of dividend 

     = 12 lakhs – 1 lakh X        

    = 12 lakhs – 1 lakh X 0.9139 

    = 11.0861 lakhs 

Since real-options are not traded in stock exchanges we can use normal compounding instead of continuous 

compounding. Alternatively,  

Revised spot price = Spot Price – Present value of dividend 
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     = 12 lakhs – 1 lakh X 
 

    
 

    = 11.0826 lakhs 

Situation FSP Probability Expected FSP 

1 15 Lakhs P 15P 

2 11 Lakhs 1 – P 11 (1 – P) 

Expected FSP 15P + 11 – 11P 
 

Future value of spot price = 11.0826 X 1.09 

                   15P + 11 – 11P = 12.08 

                                4P + 11 = 12.08 

                                         4P = 1.08 

                                           P =
    

 
 = 0.27 

           1 – P = 1 – 0.27 = 0.73 

Step 4: Future value of land 

 

 

Step 5: Present value of land 

Value of land = 42.84 X 
 

    
 = 39.30 lakhs 

Notes: 

 A natural resource sometimes has a better value than the developed asset. 

 In the above problem a land with 18 apartment building has a value of 36 lakhs today but the value of 

land alone is Rs.39.2 lakhs. How this is possible? 

 The land with 18 apartment building has a restricted use because the land is developed for a particular 

asset called 18 apartment building. However an undeveloped land has an option on which we have 

multiple uses and we can exercise the option to develop for that use which is more beneficial. 

 In this case if the land is kept vacant for one year and if FSP of the apartment is 15 lakhs then on the 

land we can construct 30 apartments and get a value of 110 lakhs and if the market is sluggish and the 

apartment price if falling to 11 lakhs we can exercise 18 apartment option and get a value of 18 lakhs. 

This choice is not available if it is a land with 18 apartments building today. 

 Thus land is not an asset but an option. The price paid for the land is not an asset cost but it is an option 

premium. 

 Construction of building on the land is like exercise of option and the construction cost is like strike 

price. 

 The apartment selling price today is spot price and the price after one year is FSP. 

 Is the spot price (12L) and FSPs (15L & 11L) comparable? 

Answer: It is not comparable because the 12 lakhs is cum-rent price and the FSPs are ex-rent prices. It is 

similar to underlying asset giving dividend in option period. In such case we should calculate revised 

spot price and convert the spot price into ex-rent price. 

Situation Future Spot Price Value of Land Probability Expected Value 

1 15 Lakhs 110 Lakhs 0..27 29.70 lakhs 

2 11 Lakhs 18 Lakhs 0.73 13.14 lakhs 

Expected value of land 42.84 lakhs 
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 In the suggested answers, it is presented differently. Instead of converting spot price into ex-rent price, 

it has converted FSPs into cum-rent price. This does not affect risk-neutral probability. 

Spot Price (Cum-Rent) = 12 Lakhs 

o FSP 16 Lakhs (15 Lakhs + 1 Lakh) 

o FSP 12 Lakhs (11 Lakhs + 1 Lakh) 

Situation FSP Probability Expected FSP 

1 16 Lakhs P 16P 

2 12 Lakhs 1 – P 12 (1 – P) 

Expected FSP 16P + 12 – 12P 
 

FV of spot price   = 12 X 1.09 

                   16P + 12 – 12P = 12.08 

                                4P + 12 = 13.08 

                                         4P = 1.08 

                                           P =
    

 
 = 0.27 

           1 – P = 1 – 0.27 = 0.73 

 Conclusion: Vacant land is not an asset but it is an option. 

Question no 33: Sumana wants to buy shares of EIL which has a range of Rs.411 or Rs.592 a month later. The 

present price per share is Rs.421. Her broker informs her that the price of this share can sore up to Rs.522 within a 

month or so, so that she should buy a one month call of EIL. In order to be prudent in buying the call, the share 

price should be more than or at least Rs.522 the assurance of which could not be given by her broker. 

Though she understands the uncertainty of the market, she wants to know the probability of attaining the share 

price Rs.592 so that buying of a one month call of EIL at the execution of Rs.522 is justified. Advise her. Take the 

risk free interest to be 3.60% and        = 1.037 

Solution: 

Probability of upper FSP can be calculated using the formula:  

P =
       

   
; where 

u = 
          

          
 

d = 
            

          
 

u =    

   
 = 1.41 

d =    

   
 = 0.98 

P =            

         
 = 

          

         
 = 0.1325  

There is a 13.25% chance that the FSP can be Rs.592. 
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XI. CURRENCY OPTIONS: 

Forward vs. Currency Option: 

 A person who is having foreign currency payable is exposed to the risk of exchange rate fluctuation. 

 To cover his risk he has two choices: 

o Forward Cover – He agrees with an exchange rate which is binding on both the parties. 

o Call Option – He gets the right to buy the foreign currency at an agreed strike price. 

 The call option is obviously more beneficial because if the FSP of the foreign currency drops he can 

lapse the call and buy the currency in the open market at lower FSP. 

 However, to get this option we have to pay a price called option premium which is not required in the 

case of forward contract. 

 A person having receivable exposure will select put option. 

Question no 1: A German firm buys a call on $10L with a strike of DM 1.60/$ and a premium of DM 0 .03/$. The 

interest opportunity cost is 6% p.a. and the maturity is 180 days. 

(a) What is the break even maturity spot rate beyond which the firm makes a net gain? 

(b) Suppose the six month forward rate at the time the option was bought was DM 1.62/$.  What is the range of 

maturity spot rate for which the option would prove to better than the forward coyer? For what range of values 

would the forward cover be better? 

Solution: 

Facts: 
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Exposure = $10L – Payables 

Call strike price = DM 1.6/$ 

Call Premium = DM 0.03/$ 

Term  = 180 Days 

Interest  = 6% p.a. 

Part A: 

Step 1: Future value of premium 

Future value of premium = DM 0.03 X            

     = DM 0.03 X       

     = DM 0.03 X 1.0305 

     = DM 0.0309 

Step 2: Calculation of Breakeven FSP 

Breakeven FSP is the FSP at which the payoff to the holder is ‘0’. Earlier we saw that for a call option breakeven 

FSP is “Strike Price + Premium”. When we have time value of money we cannot add these two numbers because 

strike price happens after 6 months and premium paid up front. 

Breakeven FSP = Strike Price + Future value of premium 

   = DM 1.60 + DM 0.0309 

   = DM 1.6309 

 

Situations: 

 FSP > DM 1.6309 – The option payoff will be positive. 

 FSP = DM 1.6309 – The option payoff is ‘0’. 

 FSP < DM 1.6309 – The option payoff will be negative and the maximum loss is premium paid. 

Part B: Forward vs. Option 

FSP Exercise/Lapse Outflow FV of Premium Total Outflow Forward Remarks 

1.5891 Lapse 1.5891 0.0309 1.62 1.62 Indifferent 

1.5890 Lapse 1.5890 0.0309 1.6199 1.62 Option 

1.5892 Lapse 1.5892 0.0309 1.6201 1.62 Forward 
 

Situations: 

 FSP > DM 1.5891 – Forward is better 

 FSP = DM 1.5891 – Indifferent 

 FSP < DM 1.5891 – Option is better 

Indifference point for a forward vs. call option = Forward rate – Future value of Premium (Premium) 

Question no 2: A French exporter to UK has 90 day sterling receivable. He purchases a put option of £250000 at a 

strike of FFr 8.0550/£ at a premium of FFr 0.20 per pound. The current spot FFr 8.1000/ £ and the 90-day forward 

is 8.0750. The interest opportunity cost for is 9% p.a. 

(a) Calculate the maximum FFr/£ rate at  the  end  of  90  days  below  which  the firm will  make a  net gain from 
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the put. 

(b) Calculate the range of maturity spot over which the option would be better than the forward and vice-versa. 

Solution: 

Facts: 

Exposure = £2.5L – Receivables 

Put strike price = FFr 8.0550/£ 

Put Premium = FFr 0.20/£ 

Term  = 90 Days or 3 months 

Interest  = 9% p.a. 

Part A: 

Step 1: Future value of premium 

Future value of premium = FFr 0.2 X            

     = FFr 0.2 X         

     = FFr 0.2 X 1.0228 

     = FFr 0.2045 

Step 2: Calculation of Breakeven FSP 

Breakeven FSP = Strike Price – Future value of premium = FFr 8.0550 – FFr 0.2045 = FFr 7.8505 

 

Situations: 

 FSP < FFr 7.8505 – The option payoff will be positive. 

 FSP = FFr 7.8505 – The option payoff is ‘0’. 

 FSP > FFr 7.8505 – The option payoff will be negative and the maximum loss is premium paid. 

Part B: Forward vs. Option 

FSP Exercise/Lapse Inflow FV of Premium Net Inflow Forward Remarks 

8.2795 Lapse 8.2795 0.2045 8.0750 8.0750 Indifferent 

8.2794 Lapse 8.2794 0.2045 8.0749 8.0750 Forward 

8.2796 Lapse 8.2796 0.2045 8.0751 8.0750 Option 
 

Situations: 

 FSP > FFr 8.2795 – Option is better 

 FSP = FFr 8.2794 – Indifferent 

 FSP < FFr 8.2796 – Forward is better 

Indifference point for a forward vs. put option = Forward rate + Future value of Premium (Premium) 

Question no 3: Your Company has a 12 month payable of DM 100000. The current Rs. /DM spot rate is 20, rupee 

interest rate is 21% p.a. and DM interest rate is 10% p.a. You are considering a forward hedge at the current 

forward rate of Rs.22. An Executive of another company tells you that he recently bought a call on DM 100000 at 

a strike price of Rs.20 and is willing to sell it to you at the historic premium of Rs.1 per DM or Rs.100000 for the 

entire contract. The call matures at the same time as your payable and is a European call. What should you do? 
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Solution: 

Facts: 

Exposure  = DM 100000 – Payables 

Spot Price  = Rs.20 

Interest Rate (Local) = 21% 

Interest Rate (Foreign) = 10% 

Forward  = Rs.22 

Strike Price - Call = Rs.20 

Premium  = Rs.1 

Term   = 1 Year 

Alternative 1: Forward 

Exposure = DM 100000 

Forward Rate = Rs.22 

Rupee Outflow = Rs.2200000 

Alternative 2: Money Marker Hedging 

Present value of exposure = DM 100000 X 
 

    
 = DM 90909.10 

Invest    = DM 90909.10 @ 10% for 1 Year  

(The maturity value of this investment of DM 100000 can be used to settle payables)  

Borrow at Spot   = DM 90909.10 X 20 = Rs.1818182  

(This borrowed money can be used to buy DM 90909.10 at spot to make the required deposit)  

Repay borrowing with interest = Rs.1818182 X 1.21 = Rs.2200000 

Note: When MMH outflow and forward outflow are same it means actual forward is same as IRPT forward. 

Check:  

Spot 1 DM = Rs.20 

IRPT Forward = 
         

    
 = Rs.22 

Alternative 3: Call Option 

Premium paid (Upfront)  = Rs.1 X DM 100000 = Rs.100000 

Future value of premium = Rs.100000 X 1.21 = Rs.121000 

Exercise Price   = DM 100000 X Rs.20 = Rs.200000 

Total Outflow   = Rs.2121000 

Conclusion: 

 

The maximum rupee outflow in call option is 2121000 which is lower than other alternatives. Under call option 

there is a chance for the outflow to be even lower when FSP reduces. 

Question no 4: Your Company has a 12 month receivables of DM 1L. The current Rs. /DM spot rate is Rs.20, rupee 

interest rate is 21% p.a. and DM interest rate is 10% p.a. you are considering a forward hedge at the current 

Option Rupee outflow 

Forward 2200000 

Money Market Change 2200000 

Call Option 2121000 
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forward rate of Rs.22. An Executive of another company tells you that he recently bought a Put on DM 1L at a 

strike price of Rs.20 and is willing to sell it to you at the historic premium of Rs.1 per DM or Rs.1,00,000 for the 

entire contract. The Put matures at the same time as your payable and is a European put. What should you do? 

Solution: 

Facts: 

Exposure  = DM 100000 – Receivables 

Spot Price  = Rs.20 

Interest Rate (Local) = 21% 

Interest Rate (Foreign) = 10% 

Forward  = Rs.22 

Strike Price - Put = Rs.20 

Premium  = Rs.1 

Term   = 1 Year 

Alternative 1: Forward 

Exposure = DM 100000 

Forward Rate = Rs.22 

Rupee Inflow = Rs.2200000 

Alternative 2: Money Marker Hedging 

Present value of exposure = DM 100000 X 
 

    
 = DM 90909.10 

Borrow    = DM 90909.10 @ 10% for 1 Year  

(The maturity value of this borrowing of DM 100000 can be paid using the receivable amount)  

Deposit at Spot   = DM 90909.10 X 20 = Rs.1818182  

Maturity value of investment = Rs.1818182 X 1.21 = Rs.2200000 

Alternative 3: Put Option 

Premium paid (Upfront)  = Rs.1 X DM 100000 = Rs.100000 

Future value of premium = Rs.100000 X 1.21 = Rs.121000 

Exercise Price   = DM 100000 X Rs.20 = Rs.200000 

Net Inflow   = Rs.1879000 

Conclusion: 

 

 

 

Question no 5: A firm had participated in a bid on a foreign contract, involving supply of agriproducts worth Can $ 

100 million receivable. The outcome of the bid is uncertain but CFO had bought put option expiring 6 months 

coinciding with proceeds on the contract for Can $100 million. The Strike price Rs.30.75 per Can$. 

Situation Bid Maturity Rate Whether option will be exercised 

1 Successful > Exercise Price  

Option Rupee outflow 

Forward 2200000 

Money Market Change 2200000 

Call Option 1879000 
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2 Successful < Exercise Price  

3 Failure > Exercise Price  

4 Failure < Exercise Price  

Assume maturity prices as Rs.30.10, Rs.31.40 and Rs.30.75. per Can$.  

a. Explain the position of the company against three maturity spot prices in the event of successful and 

unsuccessful bid. Ignore premium. 

b. When call option would be bought such as exporting/importing? 

c. Will that hold good for UK based company? Thoroughly discuss. 

Solution: 

Part A: 

Situation Bid Maturity Rate Remarks 

1 Successful > Exercise Price Allow the option to lapse and sell Can $ 100 Million in the open 
market @ Rs.31.40 

2 Successful < Exercise Price Exercise put option and sell Can $ 100 Million received at a strike 
price of Rs.30.75 

3 Failure > Exercise Price Allow the option to lapse 

4 Failure < Exercise Price Exercise the option and sell Can $ at strike price of Rs.30.75 by 
purchasing the same in the open market at Rs.30.10 

Exercising or lapsing the option is not depend on bid successful or not. It depends on FSP prevailing on the 

maturity date. 

When the bid is successful, the put option becomes heeding Strategy and incase of failure of the bid any cash 

flow from put option becomes speculative cash flow. 

Part B: 

 An importer will have to purchase foreign currency to settle his payables. Hence, he will opt for call 

option which gives him the right to purchase foreign currency at agreed strike price. 

 In case of exporter he sells foreign currency realized and hence opts for put option which he gives right 

to sell foreign currency at agreed strike price. 

Part C: 

 In UK, the option contracts are not created with foreign currency as underlying asset but the options 

are created with the pound as underlying asset against different foreign currencies. 

 Thus, an importer who has to purchase the foreign currency to settle payables will view it as selling 

pounds and thus opts for put option on pounds. Similarly, an exporter selects call option on pounds. 

Question no 6: The exchange rate for sterling is currently $1.5 =£1 Suppose you need to buy pounds at the year 

end. You want to be sure that, regardless of the future market price, you will not pay more than $1.6 = £1. In 

return you are prepared to guarantee a minimum price of $1.4 = £1. What option positions would provide you 

with this ceiling and floor? 

Solution: 

 Our Objective is to pay not more than $1.6 per a pound and simultaneously ensure that we pay not less 

than $1.4 per pound. 
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 The strategy to ensure this is hold a call with a strike price of $1.6 and write a put with a strike price of 

$1.4. 

 Situation: 

o FSP > $1.6 – Exercise the call and purchase the pound at $1.6 

o FSP < $1.4 – The holder of the put will exercise the put and make me purchase £ at $1.4 

o $1.6 < FSP > $ 1.4 – Both the call and put will lapse and we can buy £ in open market at FSP. 

 The call option ensures ‘cap’ and the put option ensures ‘floor’. Together the strategy is called “Collar”. 

*Question no 7: From the following data calculate price of a call option expiring after one year: 

Let Spot exchange rate = Rs.50 per $ 

Exercise/Strike Price = Rs.60 per $ 

Risk free interest rate for rupees = 10% p.a. 

Risk free interest rate for dollar = 15% p.a. 

Expected range of (Maximum and Minimum) spot rate on maturity of option after one year is Rs.70 and Rs.40 per 

$. 

Solution: 

Facts: 

Spot Price 1 $  = Rs.50 

strike Price 1 $  = Rs.60 

Interest Rate – India = 10% 

Interest Rate – USA = 15% 

Future Spot Price = Rs.70 or Rs.40 

Step 1: Calculation of risk-neutral probability 

Situation FSP Probability Expected FSP 

1 70 P 70P 

2 40 1 – P 40 (1 – P) 

IRPT Forward Rate 70P + 40 – 40P 
 

IRPT forward rate:  

$ 1 X      = Rs.50 X       

$ 1 = Rs.50 X      /       

$ 1 = Rs.50 X        

$ 1 = Rs.50 X 
 

      
 

$ 1 = Rs.47.56  

70P + 40 – 40P = 47.56 

70P + 40 = 47.56 

30P = 7.56 

P =
    

  
 = 0.252 

1 – P = 1 – 0.252 = 0.748 

Alternative 2: 
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P =
 
            

   
; where 

u = 
          

          
 

d = 
            

          
 

u =   

  
 = 1.4 

d =   

  
 = 0.8 

P =                    

         
 = 

          

       
 = 0.252 

1-P =  1 – 0.252 = 0.748 

Step 2: Future value of call 

Situation No. FSP    Probability Expected    

1 70 10 0.252 2.520 

2 40 0 0.748 0 

Expected Value of call 2.520 
 

Step 3: Present value of call 

Present value of call = 2.52 X        

   = 2.52 X 
 

      
 

    = 2.28 

Notes: 

 The first step in risk neutralization model is to calculate risk-neutral probability. This is done by equating 

expected FSP with the spot price compounded to future at risk rate. 

 The objective is to find out that probability which results in the price growth that gives the investor the 

risk free return. For example, in this problem 1$ is Rs.50 today and risk free return required is 10%. 

Therefore the expected FSP to have this risk free return should be Rs.55. 

 However, we calculated the required expected FSP to be Rs.47.56 (Using IRPT theory). Why? 

Answer: This is because the underlying asset $ itself gives us 15% return. Hence, to earn our required 

10%, the further return required is -5%. Hence the expected FSP less than the spot price. 

 To conclude, the risk neutral probability formula is P =               . However if the underlying 

asset generates income expressed as annualized percentage then such income generated should be 

reduced from risk free rate. The formula becomes: 

P =
 
            

   
 

 If the income generated by underlying asset is given as amount then reduce such income from 

the spot price which we call as revised spot price and proceed to do option valuation. 

Examples: Rent of the vacant land, dividend received during the option etc., 
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XII. FUTURES: 

Introduction to Futures: 

Basic Concepts and Terms: 

1. Cash Market and Futures Market 

2. Buy Futures and sell futures 

3. Expiration Date 

4. Standard Contract size 

5. Understanding settlement 

6. Booking profit or loss 

7. MTM (Mark to Market) Procedure 

8. Margin Account (Initial margin, Maintenance margin and variation margin) 

9. Stock futures and Index futures 

10. Calculation of open interest 

Example: Mr. X buys two March TCS futures contracts at Rs.2778 on 1/3/2014. On 27/3/14 (contract expiry date) 

the futures closed at 

a. Rs.2285 

b. Rs.2272 

Share is quoted in the stock market at Rs.2275.75. Assume one lot is 100 shares. 

Solution: 

 Types of market: 
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o Cash Market – The asset price quoted in the cash market is spot price. In the above example we 

can buy or sell TCS shares at Rs. 2275.75 

o F&O Market – The price quoted is a forward price. Futures price of Rs.2278 indicates that, we 

can buy or sell TCS shares on 27/3/14 (Contract Maturity Date) at Rs.2278, agreed price. 

 Types of Position: 

o Long Futures or Buy Futures – If Mr. X takes a long futures position, on 1/3/14 he has agreed to 

buy TCS share at Rs.2278 on 27/3/14. 

o Shot Futures or Sell Futures – If Mr. X takes a short futures position, on 1/3/14 he has agreed to 

sell TCS share at Rs.2278 on 27/3/14. 

 Standardized Contract Size: 

o In future market the shares are traded in standardized contract size. 

o Normally one futures contract = 100 Shares (No fixed number). 

o In our example Mr. X has agreed to buy 200 TCS shares (2 futures contracts) at Rs.2278 per 

share on 27/3/14. 

Note: Generally exchange fixes the contract size in such a way that the contract value is around 2 lakhs 

to 3 lakhs. If the share is very high the contract size is very low and vice-versa. For example today, the 

TCS contract size is 250 shares and nifty contract size is 100 shares. 

 Settlement on Maturity date: 

o In futures market there will be “NO ACTUAL DELIVERY” of shares on maturity date. 

o Contracts will be closed through counter buy or sell. 

o Buy Futures: Closed through counter sell 

o Sell Futures: Closed through counter buy 

 On Maturity date futures closed at 

o Rs.2285 

 Buy: Rs.2278 

 Sell: Rs.2285 

 Profit:Rs.7 

o Rs.2272 

 Buy: Rs.2278 

 Sell: Rs.2272 

 Loss: Rs.6 

o The Contract is closed by booking profit or loss. 

 Can we exit before the maturity date? 

o Yes 

o If we have buy futures, we can exit by giving a counter sell at the futures price prevailing on the 

date of exit. 

o If we have sell futures, we can exit by giving counter buy at the futures price prevailing on the 

date of exit. 

Index futures: 

 Can we buy a Nifty today? 

o No, because Nifty cannot be delivered. 

 Can we buy today Nifty futures? 

o Yes, because on maturity date the futures contracts are settled not by delivery but by booking 

profit or loss. 
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 There are popularly 4 types of futures that are traded: 

o Stock futures – Cash Settlement 

o Index futures – Cash Settlement 

o Currency futures – Cash Settlement 

o Commodity futures – Agricultural commodities are settled only through delivery. 

Question no 1: On 15th January Mr. X bought a January Nifty contract which cost him Rs.269000. For this he has 

to pay an initial margin of 21520. Each Nifty futures contract is for delivery of 200 Nifties. On 25th January the 

index closed at 1360. How much profit or loss did he make? 

Solution: 

1. On 15th January Mr. X has agreed to buy 200 Nifties at Rs.1345 (
      

   
) expiring on 25th January by 

depositing initial margin of Rs.21520 with the exchange. 

2. On Maturity date:  

a. Buy: 1345 

b. Counter Sell: 1360 

c. Profit/Nifty = 1360 – 1345 = 15 

d. Total Profit = 200 X 15 = 3000 

He will close his margin account and receives an amount of Rs.24520 (21520 + 3000) 

Question no 2: On 15th January Mr. X sold a January Nifty contract for Rs.269000. For this he has to pay an initial 

margin of 21520. Each Nifty futures contract is for delivery of 200 Nifties. On 25th January the index closed at 

1390. How much profit or loss did he make? 

Solution: 

1. On 15th January Mr. X has agreed to sell 200 Nifties at Rs.1345 (
      

   
) expiring on 25th January by 

depositing initial margin of Rs.21520 with the exchange. 

2. On Maturity date:  

a. Sell: 1345 

b. Counter Buy: 1390 

c. Loss/Nifty = 1390 – 1345 = 45 

d. Total Loss = 200 X 45 = 9000 

The exchange will return the initial margin after debiting the loss. He will close his margin account and 

receives an amount of Rs.12520 (21520 – 9000) 

Question no 3: The following quotes are observed by Mr. X on Mar 11 2005 in the Economic times: 

 SBI MAR 2005 FUT 720. 50 

 HLL APR 2005 FUT 144.30 

 NIFTY MAY 2005 FUT 2140 

Explain what these quotes indicate. Also if the initial margin is 10% and Mr. X wants to buy 100 of each how much 

margin should he deposit individually. 

Solution: 

Calculation of Initial Margin: 

Security Contract Value Margin 
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SBI = 100  X 720.50 = 72050 = 72050 X 10% = 7205 

HLL = 100  X 144.30 = 14430 = 14430 X 10% = 1443  

NIFTY = 100 X 2140 = 214000 = 214000 X 10% = 21400 

Total 30048 
 

Mark to Market Procedure (MTM): 

Question no 4: Suppose Mr. Ram buys TCS futures today at Rs.1500 and hold it for 3 days and Futures price at the 

end of Day 1 : 1520 Day 2: 1490 Day 3: 1600. Explain how he will realize the profit of 100 [1600-1500] over the 

futures holding period? 

Solution: 

Day Buy Price Sell Price Profit or loss Revised Future Price 

1 1500 1520 20 1520 

2 1520 1490 30 1490 

3 1490 1600 110 - 

Profit 100  
 

Notes: 

 Mr. Ram buys futures at Rs.1500 and exits after 3 days by giving a counter sell at RS.1600. Thus booking 

a profit of Rs.100 in his margin account. 

 Is the Rs.100 profit is credited to his margin account on the maturity date? 

o No. The exchange books the profit/loss on future contracts on a daily basis using Mark to 

Market Procedure (MTM). 

 Every day the exchange closes all the outstanding future contracts and transfers the profit between the 

margin accounts through clearing account at a price called as settlement price. 

 Settlement price can be simple understood to be the last traded price. It is generally the volume 

weighted average price of the transaction taking place in the last few minutes of the day. The exchange 

reserves the right to fix any settlement it wants.  

 When the futures contracts are re-opens next day they open at previous day settlement prices. 

Types of Margin Accounts: 

Question no 5: On Nov 15 when the spot price for Telco is Rs.473/share, Mr. X buys 15 contracts of July Telco 

futures at 491. Assume that the initial margin for Telco futures is Rs.800 per contract, and the maintenance 

margin is Rs.600 per contract. Given that each contract is 50 shares. Daily settlement prices for the next few days 

are as follows:  

Nov 15  496 

Nov 16  503 

Nov 17  488 

Nov 18  485 

Nov 19  491  

Assume that Mr. X withdraws profits from his margin account only once on Nov 16th when he withdraws half the 

maximum amount allowed. Compute the Balance in the account at the end of each of these 5 days. 

Solution: 
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1. No.of shares on which Mr. X has taken long position = 15 X 50 Shares = 750 Shares 

2. The contract defined – Mr. X has agreed to buy 750 shares of Telco in July end at Rs.491. 

3. Initial Margin = 15 X 800 = 12000 

4. Maintenance Margin = 15 X 800 = 9000 

5. Margin Account for the next 5 days: 

Date Buy Sell Profit or Loss Opening 
Balance 

Deposit 
(Variation 
Margin) 

Withdr
awal 

Closing 
Balance 

Nov 15 491 496 =750X5=3750 12000 - - 15750 

Nov 16 496 503 =750X7=5250 15750 - 4500 16500 

Nov 17 503 488 =750X15=(11250) 16500 6750 - 12000 

Nov 18 488 485 =750X3=(2250) 12000 - - 9750 

Nov 19 485 491 =750X6=4500 9750 - - 14250 

 

Working Notes: 

1. Withdrawal on Nov 16: 

Available for withdrawal = Opening Balance + Profit – Initial Margin = 15750 + 5250 – 12000 = 9000 

Amount withdrawn = 50% X 9000 = 4500 

2. Variation Margin on Nov 17: 

Variation Margin = Initial margin – (Opening Balance – Loss) = 12000 – (16500 – 11250) = 6750 

Notes: 

 The stock exchange acts as the counter party for every futures transaction. For example, ‘X’ has given a 

futures buy and ‘Y’ futures sell. The exchange acts as counter party to both. It is seller for ‘X’ and buyer 

for ‘Y’. 

 Suppose ‘X’ books profit and ‘Y’ incurred loss. The exchange collects the amount from ‘Y’ and gives it to 

‘X’. Suppose the party ‘Y’ defaults then the exchange is at the risk. 

 To avoid count party risk the stock exchange asks every party to deposit a margin and then start trading 

with a margin account balance. 

 How much margin should be deposited depends on the volatility of the stock prices. Higher the volatility 

higher the margin balance and vice versa. This is determined using the concept called Value at Risk 

(VAR) and the software used to determine the margin balance is SPAN (Standard Portfolio Analysis). 

 There are 3 types of Margins: 

o Initial Margin – The Margin to be deposited at the inception of contract. In this problem it is 

Rs.12000. 

o Maintenance Margin – The Margin account balance level at which we should deposit variation 

margin. In this problem it is Rs.9000 

o Variation Margin – When the Margin account balance goes below maintenance margin we 

should deposit variation margin. Variation Margin = Initial Margin – Balance in Margin Account 

Question no 6: On December 15, ABC Ltd establish a long position in 200 shares of TISCO on January 1 at a futures 

price of Rs 600 per share. Initial margin for the contract is Rs 30000 and the maintenance margin is Rs 20000. 

Draw a table showing margin and mark to market for ABC futures position with the following information: 

Date 16 17 18 19 21 22 23 24 25 27 31 Jan 1 
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Future Prices 550 650 605 590 580 600 620 630 630 640 660 690 

 

Concept of Open Interest (OI): 

Question no 7: Gold CMX: 100 troy oz: $ per troy (wall street journal) 

     LIFE TIME   

 Open High Low Settle Chg High (∆↓) Low Open Int 

Nov 12 1710.00 1712.90 1706.90 1712.30 +1.00 1727.70  1706.30 16 

Dec 12 n.a. 1717.20 1705.60 1714.70 +0.90 1800.90  1535.40 227.167 

Est vol 135,595; vol n.a. n.a.; open int, 227,183, n.a.  

Sources: SIX Financial Information; WSJ Market Data Group; historical data prior to 6/15/11: Thomson Reuters; 

WSJ Market Data Group 

Solution: 

Question no 8:  

Day Transaction No.of Contracts 

1 A (Long) with B (Short) 8 Contracts 

X (Long) with Y (Short) 6 Contracts 

2 A (Short) with Y (Long) 2 Contracts 

X (Short) with C (Long) 6 Contracts 

Calculate the open interest on Day 1 and Day 2. 

Solution: 

Day Transaction Contracts Entered Open Interest 

+ (Plus) - (Minus) Balance 

1 A (Long) with B (Short) 8 8 - 8 

X (Long) with Y (Short) 6 6 - 14 

2 A (Short) with Y (Long) 2 - 2 12 

X (Short) with C (Long) 6 - - 12 

The Open interest at the end of Day 2 is 12 Contracts which can be understood in more detailed as follows: 

Position with Stock Exchange: 

Position A B X Y C 

Buy 8 0 6 2 6 

Sells 2 8 6 6 0 

Net 6 Buy Contracts 8 Sell Contracts 0 4 Sell Contracts 6 Buy Contracts 

Here the exchange is counter party for 12 buy contracts (A&C) and 12 sell contracts (B&Y). 

Notes: 

 In share Market how shares are traded? 

o A company goes for IPO. For example ‘A’ limited goes for IPO for 10 lakh shares and get it listed 

with stock exchange. Now open interest for 10 lakh shares is created. 

o In the secondary market the investors will be buying and selling (trading) these 10 lakh shares. 

The ownership the shares changes hands but open interest remains same. 
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o The Open Interest can be changed only when the company issues new shares or buybacks the 

existing shares. In other words, in share market only the company can influence open interest. 

 Understanding open interest in futures market: 

o Futures Contracts are not created by the company but created by investors. 

o When a future contract is entered into between two parties, the contract can be classified into 

3 types: 

 Both parties creating new position – Open Interest Increases because new contract 

created [something similar to Initial Public Offer (IPO)] 

 One party diluting his existing position and another creating new position – No changes 

in open contract because contract changes hands [Similar to secondary market] 

 Both parties are diluting existing positions – Open interest decreases [ Something 

similar to Buyback] 

Fair Futures Price: 

 Future Price is nothing but Spot Price Compounded to future. 

 There can be 3 situations in determining fair future prices: 

o Situation 1 – No Dividend is declared during contract period – Future Price = Spot Price X     

o Situation 2 – Dividend declared given in amount - Future Price = (Spot Price – Dividend) X     

o Situation 3 – Dividend yield (%) on underlying asset given – Future Price = Spot Price X          

Question no 9: TCS trades on the spot market at Rs 1285. The cost of financing is 12% per year. What is the fair 

value of one month futures on TCS? 

Solution: 

Fair Future Price = Spot Price X     

    = 1285 X            

    = 1285 X       

    = 1285 X 1.01005 

    = 1297.91 

Question no 10: The Nifty is standing at 5500 and the cost of financing is 12% p.a. What is the fair value of one 

month nifty futures contract? 

Solution: 

Fair Future Price = Spot Price X     

    = 5500 X            

    = 5500 X       

    = 5500 X 1.01005 

    = 5555.28 

Question no 11: TCS trades on the spot market at Rs 1305. The cost of financing is 12% per year and it is expected 

to have a dividend yield of 2%. What is the fair value of 1 month futures on Tata tea? 

Solution: 
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Fair Future Price = Spot Price X         

    = 1305 X                   

    = 1305 X            

   = 1305 X         

    = 1305 X 1.00836 

    = 1316 

Question no 12: Suppose a stock index has a current value of 5500. If the risk free interest is 8% and the expected 

yield is 2%, what should be the price of a six months maturity futures contract? 

Solution: 

Fair Future Price = Spot Price X         

    = 5500 X                   

    = 5500 X           

   = 5500 X       

    = 5500 X 1.03045 

    = 5667 

Question no 13: Suppose  that  there  is a  future  contract  on  a  share  presently  trading  at  Rs. 1000. The life of 

future contract is 90 days and during this time the company will pay dividends of Rs.7.50 in 30 days, Rs. 8.50 in 60 

days and Rs. 9.00 in 90 days. Assuming that the Compounded Continuously Risk free Rate of Interest (CCRRI) is 

12% p.a. you are required to find out:  

(a) Fair Value of the contract if no arbitrage opportunity exists. 

(b) Value of Cost to Carry. 

[Given        = 0.9905,         = 0.9802,         = 0.97045 and        = 1.03045] 

Solution: 

Calculation of Revised Spot Price: 

Revised Spot Price = Spot Price – Present value of dividend 

    = 1000 – [{7.50 X            } + {8.50 X            } + {7.50 X            }] 

   = 1000 – [{7.50 X       } + {8.50 X       } + {9.00 X       }] 

   = 1000 – [{7.50 X 0.9905} + {8.50 X 0.9802} + {9.00 X0.97045}] 

   = 1000 – [7.43 + 8.33 + 8.73] 

   = 1000 – 24.49 

   = 975.51 

Fair Future Price = Revised Spot Price X     

    = 975.51 X            

   = 975.51 X       

    = 975.51 X 1.03045 

    = 1005.21 

Cost to Carry  = Future Price – Spot Price 

    = 1005.21 – 975.51 

    = 29.70 
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Question no 14: Nifty futures trade on NSE as one, two and three Months contracts. Spot nifty stands at 1200. 

BSAF which currently trades at Rs 120 has a weight of 5% in Nifty. It is expected to declare a dividend of Rs 20 per 

share after 15 days of purchasing the contract. The cost of borrowing is 15% per annum. What will be the price of 

new two month futures contract on Nifty? 

Solution: 

Value of one nifty contract (100 X 1200)   = 120000 

Value of BSAF inside one nifty contract   = 120000 X 5% = 6000 

No.of BSAF shares inside one nifty contract  = 
    

   
 = 50 Shares 

Dividend inside one nifty contact (Rs.20 X 50 Shares)  = Rs.1000 

Present value of dividend inside one nifty contract = 1000 X               

        = 1000 X           

        = 1000 X 
 

       
 

        = 993.77 

Present value of dividend per Nifty   = 
      

   
 = 9.94 

Revised Spot Nifty      = 1200 – 9.94 = 1190.06 

Fair Future Price = Revised Spot Price X     

    = 1190.06 X            

   = 1190.06 X        

    = 1190.06 X 1.0253 

    = 1220.19 

Understanding Futures Price: 

 It is generally advantageous to have a contract to buy an asset rather than buying the asset itself. 

 This is because having the asset involves cost to carry (CTC) the asset like storage cost, handling cost, 

financing cost, insurance etc., which a futures contact does not have. 

 Thus we can say that futures price = Spot Price + Cost to Carry (CTC) 

 Sometimes it is better to have an asset rather than have a contract on that asset. This happened when 

the asset gives an income during the contract period. For example, dividend declared during the futures 

or option contract period. 

 This benefit which a person derives by having an asset is called “convenience yield”. Thus futures price 

is “Spot Price + cost to Carry – Convenience Yield”  

 Situations: 

o Future Price > Spot Price – Net Cost to Carry – Basis is negative 

o Future Price < Spot Price – Net Convenience Yield – Basis is Positive 

 What is basis? 

o Basis is the difference between the spot and futures price. 

o Basis = Spot Price – Futures Price 
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 The Basis narrows as the futures nears Maturity. On Maturity ideally Basis should be ‘0’ i.e. Spot price is 

same as Futures Price. This is called convergence. 

 Can a contango futures go into backwardation? 

o Yes, when information about a convenience yield emerges. 

 Can a backwardation move into Contango? 

o Yes, when the convenience yield is exhausted. 

Question no 15: Spot gold cost = Rs.30000/10gm; Cost of financing = 8% p.a. Calculate the fair futures price for 6 

months? 

Solution: 

Spot Price = 30000 

Cost to Carry = 30000 X 8% X 
 

  
 

   = 1200 

Fair Future Price= Spot Price + Cost to Carry 

   = 30000 + 1200 

   = 31200 

Alternatively, 

Fair Future Price = Spot Price X        

    = 30000 X    
      

  
   

   = 30000 X (1.04) 

    = 31200 

Alternatively, 

Fair Future Price = Spot Price X     

    = 30000 X            

    = 30000 X       

    = 30000 X 1.0408 

    = 31224 

Question no 16: You have entered into a sale of one gold futures contract in Multi Commodity Exchange to sell 

1kg of gold at Rs.960000 per kg. The contract now still has 6 months to expiry. Gold is trading now at Rs.9350 per 
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10 gms (1 Future contract = 1 kg) and the six month storage and risk free rate are 0.2 % and 5% with 

continuous compounding respectively. What is the fair value of the contract? 

Solution: 

Spot Price per 10 gms = Rs.9350 

Spot Price per 1 Kg. = Rs.9350 X 100 = Rs.935000 

Futures Price  = Spot Price X     

    = 935000 X                   

    = 935000 X        

    = 935000 X 1.02634 

    = 959626 

Question no 17: On April 11, 2003 the cash price of gold was Rs 5000 per 10 Gms. The futures contract expiring in 

December 2003 was trading at Rs 4500. The relevant annualized financing cost is 12% and the storage cost is 0.5% 

per month. Calculate the carrying cost and the implicit convenience Yield. 

Solution: 

Spot Price per 10 Gms = 5000 

Cost to Carry  = 12% + (0.5% X 12) = 18% p.a. 

    = 5000 X 18% X 
   

   
 

    = 651 

Fair Future Price = Spot Price + Cost to Carry – Convenience Yield 

   4500 = 5000 + 651 – Convenience Yield 

Convenience Yield = 1151 

Conclusion: The Cost to Carry is Rs.651 and the implied convenience yield is Rs.1151. 

Question no 18: Suppose on May 2003 the cash price of Infosys stock was Rs 4500 and the price of December 

2003 futures contract was Rs 4000. Financing cost was 15% per annum. Calculate the carrying cost for 7 months 

and also calculate the implied convenience yield. 

Solution: 

Spot Price  = 4500 

Cost to Carry  = 4500 X            – 4500 

    = 4500 X         – 4500 

     = 4500 X 1.0875 – 4500 

    = 4893.75 – 4500 

     = 393.75 

Fair Future Price = Spot Price + Cost to Carry – Convenience Yield 

   4000 = 4500 + 393.75 – Convenience Yield 

Convenience Yield = 893.75 

Conclusion: The Cost to Carry is Rs.393.75 and the implied convenience yield is Rs.893.75. 

Futures Arbitrage: 
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Question no 19: The share of Omega Company which is not expected to pay dividend in the near future is 

currently selling for Rs.150. The risk-free interest rate is 0.8% per month. A 3-month futures contract is selling for 

Rs.155. Develop an arbitrage strategy and show what your profit will be 3 months hence. 

Solution: 

Step 1: Calculation of Fair futures price 

Fair Futures Price = Spot Price X     

    = 150 X          

    = 150 X        

   = 150 X 1.0246 

    = 153.64 

Step 2: Identification of Arbitrage 

Fair Futures Price = Rs.153.64; Actual Future Price = 155 

Since the futures is overpriced it is recommended to sell futures. The strategy is spot buy and futures sell. 

Step 3: Calculation of Arbitrage Profit 

Spot Buy   = Rs.150 (Outflow)  

Future Sell (Contract)  = Rs.155 

Borrow    = Rs.150 @ 0.8% per month for 3 months  

Sell on Maturity date  = Rs.155 

Maturity value of borrowing = Rs.150 X          

      = Rs.150 X        

     = Rs.150 X 1.0246  

     = Rs.153.64 

Profit    = Rs.155 – Rs.153.64 = Rs.1.36 

Notes: 

 In the above solution we assumed that the future contract was settled through delivery i.e. we deliver 

one share, received Rs.155, repaid Rs.163.64 and booked a profit of Rs.1.36 

 We have seen that most of the futures contracts except agricultural commodities are mainly settled 

through cash. In this case how the profit is booked? 

 Let us have two situations: 

o Price on Maturity date is Rs.140 

Price on Maturity date is Rs.160 

 Share at Rs.140: 

o Cash Market 

 Buy: Rs.153.64 

 Sell: Rs.140 

 Loss: Rs.13.64 

o Futures Market 

 Sell: Rs.155 

 Buy: Rs.140 

 Profit: Rs.15 
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o Net profit = Rs.15 – Rs.13.64 = Rs.1.36 

 Share at Rs.160: 

o Cash Market 

 Buy: Rs.153.64 

 Sell: Rs.160 

 Profit: Rs.6.36 

o Futures Market 

 Sell: Rs.155 

 Buy: Rs.160 

 Loss: Rs.5 

o Net profit = Rs.6.36 – Rs.5 = Rs.1.36 

Question no 20: From the following details, please find out if there does any arbitrage opportunity exist? 

  Spot Price of Reliance Stock = Rs.210 

  4 Months Reliance Futures = Rs.216 

  Rate of interest   = 12% 

  Dividend Payable by company = @40% 

  Dividend Payable  = After 1 Months 

  Face value of shares  = Rs.10 

Solution: 

Step 1: Calculation of Fair Future Price 

Present value of Dividend = Rs.10 X 40% X             

     = Rs.4 X        = Rs.4 X 
 

       
 = 3.96 

Revised Spot Price  = Spot Price – Present value of Dividend 

     = Rs.210 – Rs.3.96 

     = Rs.206.04 

Fair Future Price  = Revised Spot Price X     

     = Rs.206.04 X            

     = Rs.206.04 X       

     = Rs.206.04 X 1.0408 

     = Rs.214.45 

Step 2: Identification of Arbitrage 

Fair Futures Price = Rs.214.45; Actual Future Price = 216 

Since the futures is overpriced take sell position in futures markets. Strategy is spot buy and futures sell. 

Step 3: Calculation of Arbitrage Profit 

Spot Buy   = Rs.210 (Outflow)  

Future Sell (Contract)  = Rs.216 

Borrow    = Rs.210 @ 12% for 4 months  

Dividend Received  = Receive dividend of Rs.4 after 1 month and invest for 3 months @ 12% 

Sell the share on Maturity date = Rs.216 
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Maturity value of Borrowing = Rs.210 X            

      = Rs.210 X       

     = Rs.210 X 1.0408 

     = Rs.218.57 

Maturity value of Deposit = Rs.4 X            

      = Rs.4 X       

     = Rs.4 X 1.0305 

     = Rs.4.12 

Net Amount to be Repaid = Rs.218.57 – Rs.4.12 = Rs.214.45 

Profit    = Rs.216 – Rs.214.45 = Rs.1.55 

Notes:  

 The above is done on the assumption that the contract is settled through delivery 

 If the contract is cash settled the profit is booked as follows: 

 Situation A:- Share Price @ Rs.220 

o Cash Market 

 Buy: Rs.214.45 

 Sell: Rs.220 

 Profit: Rs.5.55 

o Futures Market 

 Sell: Rs.216 

 Buy: Rs.220 

 Loss: Rs.4 

o Net profit = Rs.5.55 – Rs.4 = Rs.1.55 

 Situation B:- Share Price @ Rs.200 

o Cash Market 

 Buy: Rs.214.45 

 Sell: Rs.200 

 Loss: Rs.14.45 

o Futures Market 

 Sell: Rs.216 

 Buy: Rs.200 

 Profit: Rs.16 

o Net profit = Rs.16 – Rs.14.55 = Rs.1.55 

Question no 21: What is the risk less profit that can be earned over two months if Nifty spot is 1000 and the two 

months future is trading at 1010 and the risk free interest rate is 12% p.a. 

Solution: 

Step 1: Calculation of Fair Future Price 

Fair Future Price = Spot Price X     

    = Rs.1000 X            

    = Rs.1000 X       
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    = Rs.1000 X 1.0202 

    = Rs.1020.20 

Step 2: Identification of Arbitrage 

Fair Futures Price = Rs.1020.20; Actual Future Price = Rs.1010 

The Nifty futures is underpriced hence we should buy Nifty futures. Therefore in the cash market we should 

short sell the Nifty. 

Step 3: Calculation of Arbitrage Profit 

Short Sell Nifty   = Rs.1000 (Inflow)  

Futures Buy (Contract)  = Rs.1010 

Deposit    = Rs.1000 @ 12% for 2 months  

Maturity value of Deposit = Rs.1000 X            

     = Rs.1000 X       

     = Rs.1000 X 1.0202 

     = Rs.1020.20 

On Maturity date  = Buy Nifty futures on maturity date @ Rs.1010 and close short position 

Profit    = Rs1020.20 – Rs.1010 = Rs.10.20 

Note:  

 In the above solution it was assumed that the future contract is settled through delivery but index 

futures are always cash settled. 

 Let us take two situations: 

o The futures closed at Rs.1025 

o The futures close at Rs.1005 

 Situation A:- Price @ Rs.1025 

o Cash Market 

 Sell: Rs.1020.20 

 Buy: Rs.1025 

 Loss: Rs.4.80 

o Futures Market 

 Buy: Rs.1010 

 Sell: Rs.1025 

 Profit: Rs.15 

o Net profit = Rs.15.00 – Rs.4.80 = Rs.10.20 

 Situation B:- Share Price @ Rs.1005 

o Cash Market 

 Sell: Rs.1020.20 

 Buy: Rs.1005 

 Profit: Rs.15.20 

o Futures Market 

 Buy: Rs.1010 

 Sell: Rs.1005 

 Loss: Rs.5 
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o Net profit = Rs.15.20 – Rs.5 = Rs.10.20 

 It is possible to trade in index futures because the futures market does not require delivery. 

 Is it possible to trade index in spot market? If we spot sell nifty, how can we deliver nifty? If we spot buy 

nifty, how we can take delivery of nifty? Nifty is just points which cannot be delivered? 

o Nifty represents market portfolio. It consists of shares of 50 selected companies in a given 

proportion. If we invest in all those shares in that proportion we are said to be buying nifty and 

if we sell in the given proportion we are said to be selling nifty. Hence, nifty can be bought and 

sold by buying and selling nifty portfolio. 

 Is it possible to invest in portfolio of the top 50 companies? It involves huge net worth? 

o Index funds collects money from the investors and invest it in index portfolio. For the money 

collected it allots units. When we purchase units of index funds we are purchasing an index 

portfolio and when we sell units we are selling index portfolio. 

 To conclude, when we purchase and sell index fund units we are purchasing and selling index. 

Question no 22: Spot gold cost = Rs 30000/10gm 

Cost of financing = 8% p.a.  

Calculate the no arbitrage future price If the actual futures price is (1) Rs.31800 and 31000 (2) explain the 

arbitrage opportunity. Term is 6 months 

Solution: 

Situation 1:- Futures price is 31800 

Step 1: Fair Futures Price 

Fair Future Price = Spot Price + Cost to Carry 

    = Rs.30000 + [Rs.30000 X 0.08 X 
 

  
] 

   = Rs.30000 + Rs.1200 

   = Rs.31200 

Alternatively, 

Fair Future Price = Spot Price        

    = Rs.30000    
      

  
   

   = Rs.30000 (1.04) 

   = Rs.31200 

Step 2: Identification of Arbitrage 

Fair Futures Price = Rs.31200; Actual Futures price = Rs.31800 

Since the gold futures is overpriced we should sell gold futures and spot buy gold. 

Step 3: Calculation of arbitrage profit 

Buy gold Spot   = Rs.30000 (Outflow)  

Sell futures (Contract)  = Rs.31800 

Borrow    = Rs.30000 at 8% for 6 months 

Maturity value of borrowing = = Rs.30000    
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    = Rs.30000 (1.04) 

    = Rs.31200 

On Maturity date  = Sell gold at futures price of Rs.31800 and repay borrowing 

Profit    = Rs.31800 – Rs.31200 = Rs.600 

Notes: 

 It is assumed that the settlement is made through deliver. 

 If it is cash settled the profit is booked as under: 

 Situation A:- Actual price of gold after 6 months is Rs.31000 

o Cash Market 

 Buy: Rs.31200 

 Sell: Rs.31000 

 Loss: Rs.200 

o Futures Market 

 Sell: Rs.31800 

 Buy: Rs.31000 

 Profit: Rs.800 

o Net Profit = Rs.800 – Rs.200 = Rs.600 

 Situation B:- Actual price of gold after 6 months is Rs.32000 

o Cash Market 

 Buy: Rs.31200 

 Sell: Rs.32000 

 Profit: Rs.800 

o Futures Market 

 Sell: Rs.31800 

 Buy: Rs.32000 

 Loss: Rs.200 

 Net Profit = Rs.800 – Rs.200 = Rs.600 

No Arbitrage Boundary: 

*Question no 23: Spot Price of Gold – Rs.30000; Interest – 6% /10%; Transaction cost on buy or sell – 3% 

 Define the no arbitrage boundary for a futures contract expiring in one year. 

 Rework the no arbitrage boundary if on short sell the trader can received a fraction amount of 80% from 

the broker. 

 Also explain the meaning of quasi arbitrage. 

Solution: 

 Till now we saw that fair futures price = Spot Price X (1+C). 

 There can be two situations: 

o Actual Futures Price < Fair Futures Price – Buy Futures and sell spot – Profit =           

                     

o Actual Futures Price > Fair Futures Price – Sell futures and spot buy – Profit = 

                               

 When the market is perfect there is one fair futures price below which we can earn arbitrage profit 

through short sell and buy futures and above which also we can make profit by spot buy and future sell. 
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 But in reality market has imperfections ice 

o Different deposit rate and borrowing rates 

o Transaction cost like brokerage 

o Fraction holding by the broker in case of short sell 

 In above case “the no arbitrage price becomes no arbitrage boundary”. Arbitrage exists when the actual 

futures price is below minimum and above maximum. 

 No arbitrage boundary is calculated as follows:  

Minimum Futures Price = F X S0 X (1-t) X (1+Cd) = 80% X 30000 X (1-3%) X (1.06) = 24677 

Maximum Futures Price = S0 X (1+t) X (1+Cb) = 30000 X (1+3%) (1.10) = 33990 

If the actual futures price is below Rs.24677 and above Rs.33990, arbitrage exists. 

 Understanding minimum futures price: 

o We short sell at Rs.30000 but the amount due is 30000 X 97% (the broker takes brokerage).Of 

the amount due he will release only 80%. Hence the amount deposited is 80% X 30000 X 97% 

which along with interest grows to 80% X 30000 X 97% X 1.06 = 24677 which is the futures price 

I will pay to earn ‘0’ profit. If the actual price is less we make profit. 

 Understanding maximum futures price: 

o We pay Rs.30000 X (1+3%) to purchase gold along with brokerage by borrowing at 10% which 

matures to 30990. If I sell at this actual futures price I make ‘0’ profit. If actual futures price is 

more, arbitrage profit exists. 

 For institutional investors and investors having volumes the transaction cost, the interest rates and 

fraction money may be more favorable. Hence their ‘no arbitrage boundary’ will be narrower due to 

which what is ‘no arbitrage’ for others will give arbitrage scope for them. Such an arbitrage is called 

‘Quasi Arbitrage’. 

Hedging through futures: 

 A person who has taken long position in cash market is afraid of fall in prices and similarly a person who 

has taken short position in cash market is afraid of increase in prices. 

 If they want to protect themselves against price movements they can hedge their cash market positions 

with the help of futures market. 

 Hedging Strategy: 

o Cash Market – Long Position; Futures Market – Short Position 

o Cash Market – Short Position; Futures Market – Long Position 

 Suppose a person is long in cash market and short in futures market, then his gain or loss profile in both 

market will look as follows: 

o Cash Market 

 Share price increases – Gain 

 Share price decreases – Loss 

o Futures Market 

 Futures price increases – Loss 

 Futures price decreases – Gain 

It is vice versa for long futures and short cash. 

 This a loss in one market is gets compensated through the gain in other market leaving the portfolio 

stable. 

 A TCS cash market position should be hedged using TCS futures because TCS futures price is closely 

correlated through TCS shares price. 



SFM-Notes                                                                                    MT-EDUCARE 

 

Page | 296  
 

 However not all the shares listed in stock exchange has futures contract in futures exchange. Then how 

to hedge those shares? 

o Hedge using index futures. 

 Index movement and the share price movement are not correlated, then how we can using index 

futures? 

o Beta “β” links the share price movement with the index movement. For example β=2 times 

means when index moves by 1% the share price moves by 2%. Using this β we can take 

appropriate position in index futures to hedge the share prices. This is called β hedging or index 

heeding. 

Question no 24: Hari buys 1000 shares of HPCL at 190 and obtains a complete hedge by shorting 300 Nifties at 

972 each. He closes out his position at closing price of the next day. At this point HPCL has dropped 5% and the 

nifty by 4%. What is the overall profit or loss on this set of transaction? 

Solution: 

Cash Market Futures Market 
Buy: Rs.190 Sell: Rs.972 
Sell: Rs.190 X (1-5%) = Rs.180.50 Buy: Rs.972 X (1-4%) = 933.12 
Loss: Rs.9.5/share Profit: Rs.38.88/Nifty 
Total Loss: 1000 shares X Rs.9.5 = Rs.95000 Total Profit: 300 Nifties X Rs.38.88 = Rs.11664 

Net Profit: Rs.11664 – Rs.9500 = Rs.2164 
 

Notes: 

 The above hedging is not perfect because the loss is not offset with the profit exactly. 

 Futures market hedging is rarely perfect due to following reasons: 

o The cash market price movement and futures price movement are not always perfectly 

correlated i.e. cash market may drop by 4% and futures market by 5%. 

o In futures market we have to trade in standardized lots. For example I may be long 650 shares 

in cash market but I can sell either 500 or 750 TCS futures because the lot size is 250 shares. 

o When we use β hedging it is mostly imperfect because β is the regression of past prices which 

may not hold true in future. 

 Still futures hedging is popular because it is cost effective. 

Question no 25: Hari buys 1000 shares of HPCL at 210 and obtains a complete hedge by shorting 200 Nifties at 

1078 each. He closes out his position at closing price of the next day. At this point HPCL has increased 2% and the 

nifty by 1%. What is the overall profit or loss on this set of transaction? 

Solution: 

Cash Market Futures Market 
Buy: Rs.210 Sell: Rs.1078 
Sell: Rs.210 X (1+2%) = Rs.214.20 Buy: Rs.1078 X (1+1%) = 1088.788 
Loss: Rs.4.20/share Profit: Rs.10.78/Nifty 
Total Loss: 1000 shares X Rs.4.20 = Rs.4200 Total Profit: 200 Nifties X Rs.10.78 = Rs.2156 

Net Profit: Rs.4200 – Rs.2156 = Rs.2044 
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*Question no 26: Shyam adopts a position of Rs 1 million Long MTNL on 5th June and plans to hold the position till 

25th. He intends to protect himself through futures hedging. The beta of MTNL security is 1.2. On 5th June the 

nifty futures is trading at 1000. On June 25 the nifty crashed due to instability of the government and became 

900.The Price of MTNL also dropped resulting in a loss to shyam in his cash market to the extent of 120000. Show 

how the futures hedging has reduced the cash market loss? 

Solution: 

 Cash Market Position – Long Rs.100000 worth MTNL Share 

 Futures Market Value: Futures Market value = β times of Cash Market Value = 1.2 X Rs.100000 = 

Rs.1200000. Hence, sell Nifty futures worth Rs.1200000 

 No.of Nifties = 
       

    
 = 1200 Nifty futures. Since a nifty future contract has 100 Nifties the no.of 

contracts are 12 contracts. 

 The hedging strategy is short 12 nifty futures contracts at Rs.1000. 

 On 25th June: 

 

 

 

 

 

The portfolio is perfectly hedged. 

Notes: 

 ‘β’ represents change in security return in relation to market returns. For example in the above question 

the ‘β’ of MTNL is 1.2. This means when the Nifty changes by 1% MTNL changes by 1.2%. Hence when 

Nifty changes 10%, MTNL changes by 12%. 

 The contract value in the futures market = β X Cash Market Value. In the above problem Shyam has 

Rs.10 Lakh buy position in spot market. If he takes the position with same value the hedging will not be 

complete because to tackle 1.2% change in the cash market with 1% change in nifty we should take a 

higher position value in futures market i.e. 1.2 X Rs.10 Lakhs = Rs.12 Lakhs. For example if nifty falls by 

10%, the gain in futures markets is Rs.1.2 Lakhs (Rs.12 Lakhs X 10%). In cash market MTNL will drop by 

12% and the loss in cash market will be Rs.120000 (Rs.1200000 X 10%) resulting in perfect hedging. 

Question no 27: Ravi bought 5000 shares of Reliance @ 200 per share on 29th September, 1999, he wants to hold 

this investment fill 31st December, 1999. The beta of Reliance is say 1.2. He wants to hedge market exposure by 

selling Nifty. Futures contract which is available at 1,200 at the moment. Let us find out how he can hedge his 

position and to work out profit/loss or Ravi in these situations:  

a. on 31/12/99, suppose Nifty rises to 1250 and Reliance stock to Rs.230.  

b. suppose Nifty goes down to 1150 and Reliance shares also goes down to Rs.185. 

Solution: 

 Cash Market Position – Long Reliance shares worth (Rs.200 X 5000 Shares) Rs.100000 

 Futures Market Value: Futures Market value = β times of Cash Market Value = 1.2 X Rs.100000 = 

Rs.1200000. Ravi should sell Nifty futures worth Rs.1200000 

Cash Market Futures Market 
Total Loss: Rs.120000 Sell: Rs.1000 

Buy: Rs.900 
Profit: Rs.100/Nifty 
Total Profit: 120 Nifties X Rs.100 = Rs.120000 
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 No.of Nifties = 
       

    
 = 1000 Nifty futures. Since a nifty future contract has 100 Nifties Ravi should 

short 10 Nifty contracts. 

 The hedging strategy is sell 10 nifty futures contracts at Rs.1200. 

 On 31st December: 

o Situation 1: 

 

 

 

 

o Situation 2: 

 

 

 

 

**Question no 28: A portfolio manager owns 3 stocks: 

Stock Shares Owned Stock Price Beta 

1 1 Lakh 400 1.1 

2 2 Lakhs 300 1.2 

3 3 Lakhs 100 1.3 

The spot Nifty Index is at 1350 and futures price is 1352 to use stock index futures to (a) decrease the portfolio 

beta to 0.8 and (b) increase the portfolio beta to 1.5. 

Solution: 

Step 1: Calculation of Portfolio Beta (β) 

Security Value Proportion Beta (β) Weighted Beta (β) 

1 =1 Lakh X Rs.400 = Rs.400 Lakhs 0.308 1.1 0.339 

2 =2 Lakhs X Rs.300 = Rs.600 Lakhs 0.461 1.2 0.553 

3 =3 Lakhs X Rs.100 = Rs.300 Lakhs 0.231 1.3 0.300 

 Rs. 1300 Lakhs 1  1.192 
 

Step 2: Strategy to reduce portfolio β to 0.8 

 Cash Market Position – Long Portfolio worth Rs.1300 Lakhs 

 Futures Market Value: Futures Market value = (β – target β) X Cash Market Value = (1.192 – 0.8) X 

Rs.1300 Lakhs = Rs.507 Lakhs. We should sell Nifty futures worth Rs.507 lakhs to reduce the β to 0.8 

 No.of Nifties = 
        

    
 = 37500 Nifty futures. Since one contract has 100 Nifties sell 375 Nifty future 

contracts. 

 The hedging strategy is short 375 nifty futures contracts at Rs.1352. 

Step 3: Strategy to increase portfolio β to 1.5 

Cash Market Futures Market 
Buy: Rs.200 Sell: Rs.1200 
Sell: Rs.230 Buy: Rs.1250 
Profit: Rs.30/Share Loss: Rs.50/Nifty 
Total Profit: 500 Shares X Rs.30 = Rs.150000 Total Loss: 100 Nifties X Rs.50 = Rs.50000 

Net Profit = Rs.150000 – Rs.50000 = Rs.100000 

Cash Market Futures Market 
Buy: Rs.200 Sell: Rs.1200 
Sell: Rs.185 Buy: Rs.1150 
Loss: Rs.15/Share Profit: Rs.50/Nifty 
Total Loss: 500 Shares X Rs.15 = Rs.75000 Total Profit: 100 Nifties X Rs.50 = Rs.50000 

Net Loss = Rs.75000 – Rs.50000 = Rs.25000 
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 Cash Market Position – Long Portfolio worth Rs.1300 Lakhs 

 Futures Market Value: Futures Market value = (β – target β) X Cash Market Value = (1.192 – 1.5) X 

Rs.1300 Lakhs = -Rs.403 Lakhs. The negative indicates that we should take long position in futures 

market. This means negative hedging. 

 No.of Nifties = 
        

    
 = 29808 Nifty futures. Since one contract has 100 Nifties sell 298 Nifty future 

contracts. 

 The risk increasing strategy is Long 298 nifty futures contracts at Rs.1352. 

Notes: 

 When we multiply the cash market value with β we are trying to a complete hedge to reduce the β to 

‘0’ i.e. Futures Market Value = (β – 0) X Cash Market Value. Suppose we want to do partial hedging as is 

done in above question our β should not be reduced to ‘0’. In such case futures market value = (β – 

Target β) X Cash Market Value. In the above question we wanted to reduce the portfolio from 1.192 to 

0.i. Hence the futures market value was (1.19 – 0.8) XRs.1300 Lakhs 

 Can we increase the β through futures? 

o Yes, this can be done in by taking the same position in futures markets also. Due to this we will 

either have gain in both markets or loss in both markets thereby increasing the risk. 

Question no 29: The beta of sterlite is 1.3 and the total risk of sterlite is 9.The daily SD of Nifty is 1.6. Once 

complete hedging is done, how much risk is left with? 

Solution: 

V = β2
m

ei.



9 = 1.32 X 1.62 +ei.



ei.
2 = 9 – 4.3264 

ei.
2 = 4.6736 

Once complete hedging is done the left over risk is 4.6736. 

Notes: 

 Risk of a security can be classified into 2 types: 

o Systematic Risk – The risk that can be explained with the help of β – Systematic Risk can be 

reduced through β hedging 

o Unsystematic Risk – Risk that is random could not be explained i.e. company’s specific risk. 

Unsystematic can be reduced through diversification 

 In this problem before β hedging was 9. By doing β hedging the β is reduced to ‘0’. Hence the leftover 

risk is unsystematic risk which can be hedged through diversification. 

Question no 30: A company is long on 10 MT of copper @ Rs.474 per kg (spot) and intends to remain so for the 

ensuing quarter. The standard deviation of changes of its spot and future prices are 4% and 6% respectively, 

having correlation coefficient of 0.75. What is its hedge ratio? What is the amount of the copper future it should 

short to achieve a perfect hedge? 

Solution: 

 Cash Market Position: Long 10000 kgs of copper @ 474 per kg. 
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 Β of Spot prices and futures prices: 

β = 
   

  
      = 

 

 
       = 0.50 

 Value in Futures Market = β X Cash Market Value 

     = 0.5 X 4740000 

    = 2370000 

 Conclusion: 

o The hedge ratio should be 0.5 and the amount of copper futures is Rs.2370000. The strategy is 

sell copper futures worth Rs.2370000. 

Notes: 

 When we hedge cash market position with index futures we use β because the cash market change and 

index change is not same and these two changes are linked using β. 

 If we hedge the TCS shares with the TCS futures contract normally we believe that the spot prices and 

futures prices vary identically because both are prices on TCS Shares. 

 However the above is not true because both are different markets. The change in spot prices (𝝈s) need 

not be same as the change in futures prices (𝝈f) need not be same. In such case we can calculate 𝝈 

linking cash market and futures market price which is done as follows: 

o β = 
   

  
      

Question no 31: Hari sells 1000 shares of HPCL at 190 and obtains a complete hedge by buying 300 Nifties at 972 

each. He closes out his position at closing price of the next day. At this point HPCL has risen by 5% and the nifty by 

4%. What is the overall profit or loss on this set of transaction? 

Solution: 

 

Solution: 

 Cash Market Position: Shot 10000 shares of Tata steel @ Rs.150 

 Futures Market Position: β X Cash Market Value = 0.8 X Rs.1500000 = Rs.1200000 

Buy Nifty futures worth Rs.1200000. 

Cash Market Futures Market 
Sell: Rs.190 Buy: Rs.972 
Buy: Rs.190 X (1+5%) = Rs.199.50 Sell: Rs.972 (1+4%) = Rs.1010.88 
Loss: Rs.9.50/Share Profit: Rs.38.88/Nifty 
Total Loss: 1000 Shares X Rs.9.50 = Rs.9500 Total Profit: 300 Nifties X Rs.38.88 = Rs.11664 

Net Profit = Rs.11664 – Rs.9500 = Rs.2164 
Question no 32:  Ever Plus Pvt. Ltd. has a very strong view that Tata Steel share will go down since steel 
industry scenario is perceived to be gloomy. It believes that within one month prices of Tata Steel will go 
down by 20% from present Rs.150. it sold 10,000 shares of Tata Steel short and wants to holds short position 
for a month. Today is 30th September, 99 and it wants to square up its position by 31st October, 1999 to 
hedge stock index exposure, it want to use Nifty futures Contracts. Nifty is say at 1200 now. Calculate the 
number of Nifty futures contracts to be purchased by the company and what is its profit profile on 31st 
October, 99 in the following situation: 
(a) America lifted sanctions which boosted the market sentiments and Nifty rose to 1275 and Tata Steel also 
increased to Rs.154.  
(b) Nifty reduced to 1150 points and Tata Steel was Rs.135.  Beta of Tata Steel is say 0.8 
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 No.of Nifty contracts:  

No. of Nifties = 
       

    
 = 1000 

Since one nifty contract is 100 Nifties, the no. of nifty contracts = 
    

   
 = 10 contracts. 

 The strategy is buy 10 nifty futures contracts at Rs.1200. 

 On 31st October: 

o Situation 1: When the market price increases 

 

 

 

 

o Situation 2: When the market price decreases 

 

 

 

 

Question no 33: Identify the hedging strategies that would be required using the index futures under the following 

circumstances: 

Stock Position Beta No.of Shares Price Hedge Needed Solution 

RIL Long 1.2 1000 500 Full Sell index futures worth Rs.600000 
(Rs.500 X 1000 Shares X 1.2) 

Satyam Long 0.8 1000 350 Full Sell Index futures worth Rs.280000 
(Rs.350 X 1000 Shares X 0.8) 

RIL Short 1.2 1000 500 Full Buy index futures worth Rs.600000 
(Rs.500 X 1000 Shares X 1.2) 

Satyam Short 0.8 1000 500 80% Buy index futures worth Rs.320000 
(Rs.500 X 1000 Shares X 0.8 X80%) 

Infosys Long 1.0 1000 1700 120% Sell index futures worth 
Rs.2040000 (Rs.1700 X 1000 Shares 
X 1 X120%) 

 

 

 

 

 

 

 

Cash Market Futures Market 
Sell: Rs.150 Buy: Rs.1200 
Buy: Rs.154 Sell: Rs.1275 
Loss: Rs.4/Share Profit: Rs.75/Nifty 
Total Loss: 1000 Shares X Rs.4 = Rs.40000 Total Profit: 1000 Nifties X Rs.75 = Rs.75000 

Net Profit = Rs.75000 – Rs.40000 = Rs.35000 

Cash Market Futures Market 
Sell: Rs.150 Buy: Rs.1200 
Buy: Rs.135 Sell: Rs.1150 
Profit: Rs.15/Share Loss: Rs.50/Nifty 
Total Profit: 1000 Shares X Rs.15 = Rs.150000 Total Loss: 100 Nifties X Rs.50 = Rs.50000 

Net Loss = Rs.150000 – Rs.50000 = Rs.25000 
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XIII. INTEREST RATE RISK MANAGEMENT: 

 Unsystematic risk can be reduced through diversification which is a difficult strategy since it requires 

investments, expertise in new fields and a long time to implement. 

 Hence, companies stated focusing on hedging systematic risk which arises due to macro-economic 

factors like exchange rates, interest rates, inflation etc., 

 One of the macro-economic factor is interest rates. The strategies used by the companies to protect 

itself against uncertainties arising out of interest rates are called “Interest Rate Risk Management 

Strategies”. 

 The popular strategies are: 

o Forward-Forward Loan 

o Forward Rate Agreements (FRA) 

o Interest Rate Guarantees or Interest Rate Options (CAPS, FLOOR and COLLAR) 

o Interest Rate Futures 

o Interest Rate Swaps 

o Currency Swaps 
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Forward-Forward Loan (FFL): 

Question no 1: Exception Ltd cash flow forecast estimates that, in two months’ time it will need to borrow Rs.50 

million for a six month period. The current 6 months money market interest rate is 5.50% - 6%. But it feels that 

over the next two months, interest rates will rise. The other details obtained from the money market are as 

follows: 

Two Months 5.25% - 5.75% 

Six Months 5.5% - 6% 

Eight Months 5.625% - 6.1255% 

Explain how Expectation Ltd could hedge its interest rate exposure by means of Forward-Forward Loan. 

Solution: 

Strategy: 

Borrow Rs.50 million for 8 months at 6.1255% and invest Rs.50 million for 2 months at 5.25% 

Cash Flows: 

Invest on borrowing = Rs.50 million X 6.1255% X 8/12 = Rs.2041833 

Interest on deposit = Rs.50 million X 5.2500% X 2/12 = Rs.437500 

Net Interest for t months effective loan = Rs.2041833 – Rs.437500 = Rs.1604333 

Effective interest rate per annum = 
          

         
         

  

 
 = 6.417% 

Notes: 

 The company wants to borrow Rs.50 million after 2 months for 5 months. If it borrows for 6 months its 

interest rate is 6%. 

 Since it borrows after 2 months it is afraid of rising interest rates. 

 It wants to lock itself at some interest rate today so that uncertainty is removed. 

 This is done by borrowing for 8 months and depositing for 2 months giving the company an effective 

interest rate of 6.417% for borrowing to take place after 2 months. 

Forward Rate Agreement (FRA): 

Question no 2: Exception Ltd cash flow forecast estimates that, in two months’ time it will need to borrow Rs.50 

million for a six month period. The current 6 months money market interest rate is 5.50% - 6%. But it feels that 

over the next two months, interest rates will rise. The other details obtained from the money market are as 

follows: 

Two Months 5.25% - 5.75% 

Six Months 5.5% - 6% 

Eight Months 5.625% - 6.1255% 

1. If Expectation Ltd wants to enter into an agreement with the bank for FRA, what will be the forward interest 

rate that would be quoted by the bank? 

2. If on the date of borrowing the actual interest rate becomes 8%, explain how the forward rate agreement will 

be given effect? 

3. If on the date of borrowing the actual interest rate becomes 5%, explain how the forward rate agreement will 

be given effect? 

Solution: 
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Part 1: 

Invest on borrowing = Rs.50 million X 6.1255% X 8/12 = Rs.2041833 

Interest on deposit = Rs.50 million X 5.2500% X 2/12 = Rs.437500 

Net Interest for t months effective loan = Rs.2041833 – Rs.437500 = Rs.1604333 

Effective interest rate per annum = 
          

         
         

  

 
 = 6.417% 

The forward rate quoted by the bank will be 6.417%. It is calculated by the bank using Forward-Forward Loan 

approach. 

Part 2: Interest rate becomes 8% 

Locked in interest rate as per FRA = 6.417% 

Actual Interest rate   = 8% 

Compensation received from bank = 1.583% 

Amount of compensation received = Rs.50 million X 1.583% X 6/12 = Rs.395750 

Interest on loan    = Rs.50 million X 8% X 6/12 = Rs.2000000 

Net interest paid   = Rs.200000 – Rs.395750 = Rs.1604250 

Part 3: Interest rate becomes 5% 

Locked in interest rate as per FRA = 6.417% 

Actual Interest rate   = 5% 

Compensation paid to bank  = 1.417% 

Amount of compensation paid  = Rs.50 million X 1.417% X 6/12 = Rs.354250 

Interest on loan    = Rs.50 million X 5% X 6/12 = Rs.1250000 

Net interest paid   = Rs.1250000 – Rs.354250 = Rs.1604250 

Question no 3: TM Fincorp has bought a 6X9 Rs 100 crore Forward Rate Agreement (FRA) at 5.25%. On fixing date 

reference rate i.e. MIBOR turns out be as follows: 

Period Rate (%) 

3 months 5.50 

6 months 5.70 

9 months 5.85 

You are required to determine:  

(a) Profit/Loss to TM Fincorp in terms of basis points. 

(b) The settlement amount. 

Solution: 

Facts: 

1. 6 X 9  = Fixing Date – 6 Month X Maturity Date – 9 Month 

2. Notional Principal  = Rs.100 Crores 

3. Forward interest rate = 5.25% 

4. Reference Rate  = MIBOR (Mumbai Inter Bank Office Rate) 

5. Position   = Buy 

 Understanding the transaction: 

o Fincorp has agreed to buy MIBOR by paying 5.25%. 
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o The transaction is to take place after 6 months and the period is for 3 months (9 months – 6 

months) 

o To put it more simply Fincorp has agreed to pay 5.25% in exchange for MIBOR prevailing after 6 

months. 

o The difference in the interest percentage will be paid or received by the parties. This percentage 

should be applied on notional principal of Rs.100 crores. 

 After 6 Months we can see that there are 3 MIBOR rates published by NSE namely 3 months, 6 months and 

9 months, which rate should be considered? 

o 3 months MIBOR of 5.5% should be considered because the term is for 6 months i.e. 6th month to 

9th month. 

 Gain in basis points: 

o Receive 5.5% (MIBOR Rate) 

o Pay 5.25% (Forward Rate) 

o Profit = 5.5% - 5.25% = 0.25% or 25 basis points 

 Settlement amount: 

o Settlement amount = Rs.100 crores X 0.25% X 3/12 = Rs.625000. This is the compensation that is 

payable by the bank in 9th month. 

o If the bank pays the compensation on fixing date itself it will pay present value of Rs.625000 

discounted at 5.5% MIBOR for 3 months. 

o Present Value = Rs.625000 X 1/ [1+ (5.5%X3/12)] = Rs.625000 X 1/1.01375 = Rs.616523. This is the 

compensation if the bank pays in 6th month. 

Forward Rate Agreement Notes: 

 Forward Rate Agreement (FRA) is a contract between two parties for exchange of interest rates on a 

future date. 

 The exchange is between a reference rate and an agreed predetermined rate. 

 The FRA is an independent contract having no link to any loan or deposit transaction. For example, in 

question no 2, the Rs.50 million borrowing and FRA at 6.417% for a notional principal are different 

transitions. We can borrow with SBI and enter into FRA with Axis bank because they are separate 

contracts. 

 FRA is settled by receiving or paying compensation. 

 Any FRA should mention the following information: 

o Fixing Date 

o Maturity Date 

o Notional Principal 

o Reference Rate  

o Forward Rate 

o Buy or Sell 

Interest Rate Futures: 

Question no 4: Electra space is consumer electronics wholesaler. The business of the firm is highly seasonal in 

nature. In 6 months of a year, firm has a huge cash deposits and especially near Christmas time and other 6 

months firm cash crunch, leading to borrowing of money to cover up its exposures for running the business. 

It is expected that firm shall borrow a sum of Rs.50 million for the entire period of slack season in about 3 months. 

A Bank has given the following quotations:  



SFM-Notes                                                                                    MT-EDUCARE 

 

Page | 306  
 

Spot  5.50% - 5.75% 

3 X 6 FRA 5.59% - 5.82% 

3 X 9 FRA 5.64% - 5.94% 

3 month Rs.50000 future contract maturing in a period of 3 months is quoted at 94.15 (5.85%). 

You are required to determine:  

a. How a FRA, shall be useful if the actual interest rate after 6 months turnout to be (i) 4.5% (ii) 6.5% 

b. How 3 months future contract shall be useful for company if interest rate turns out as mentioned in part (a) 

above? 

Solution: 

Part A: Forward Rate Agreement 

Electra Space needs to borrow for 6 months after 3 months. Hence should use 3 X 9 FRA borrowing rate at 

5.94%. 

i. Interest Rate becomes 4.5% 

Locked in interest rate as per FRA = 5.94% 

Actual Interest rate   = 4.5% 

Compensation paid to bank  = 1.44% 

Amount of compensation paid  = Rs.50 million X 1.44% X 6/12 = Rs.360000 

Interest on loan    = Rs.50 million X 4.5% X 6/12 = Rs.1125000 

Total Outflow    = Rs.1125000 + Rs.360000 = Rs.1485000 

i. Interest Rate becomes 6.5% 

Locked in interest rate as per FRA = 5.94% 

Actual Interest rate   = 6.5% 

Compensation received from bank = 0.56% 

Amount of compensation received = Rs.50 million X 0.56% X 6/12 = Rs.140000 

Interest on loan    = Rs.50 million X 6.5% X 6/12 = Rs.1625000 

Total Outflow    = Rs.1625000 – Rs.140000 = Rs.1485000 

Conclusion: Whatever be the interest rate prevailing after 3 months the company has locked itself for an 

interest payment of Rs.1485000 or 5.94%. 

Part B: Interest Futures 

Part 1: Interest Rate futures Strategy 

Requirement   = Borrow Rs.500 lakhs after 3 months for 6 months 

Needs to protect against = Rising Interest Rate 

Strategy in futures market = Sell interest rate futures 

No.of Contracts   = 50000000/50000 X 6/3 = 2000 contracts 

Strategy defined  = Sell 3 months interest rate futures 2000 contracts at 94.15 

Part 2: On Maturity Date interest rate is 4.5% 

 Cash Market 

o Interest Paid to bank = Rs.50000000 X 4.5% X 6/12 = Rs.1125000 
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 Futures Market 

o Sell Futures = 94.15 

o Buy Futures = 95.50 

o Loss  = 1.35 

o Total Loss = 50000 X 1.35% X 3/12 X 2000 = Rs.337500 

 Net Position 

o Interest Paid = Rs.1125000 

o Futures Loss = Rs.337500 

o Net Outflow = Rs.1462500 

Part 3: On Maturity Date Interest rate is 6.5% 

 Cash Market 

o Interest Paid to bank = Rs.50000000 X 6.5% X 3/12 = Rs.1625000 

 Futures Market 

o Sell Futures = 94.15 

o Buy Futures = 93.50  

o Profit  = 0.65 

o Total Profit = 50000 X 0.65% X 3/12 X 2000 = Rs.162500 

 Net Position 

o Interest Paid = Rs.1625000 

o Futures Gain = Rs.162500 

o Net Outflow = Rs.1462500 

Question no 5: It is now June 1. In two months’ time on August 1, Frog Ltd will need to borrow Rs 3.9 million for 

three months. Frog can currently borrow at 8% p.a. but the treasurer of Frog fears an increase in interest rate 

after two months and hence wishes to hedge using interest rate futures. September three month’s interest rate 

futures are currently priced at 93. The standard contract size in the futures market is 0.5 million. 

1.  What strategy should the treasurer adopt to hedge the interest rate risk? 

2. If on August  1, the futures are prices at 90.75 and interest rate increases to 10.5%, what would be the effective 

interest cost paid by Frog Ltd due to adoption of this strategy? Also calculate the hedge efficiency? 

3. If on August 1, the futures are prices at 94.25 and interest rate decreases to 6.5%, what would be the effective 

interest cost paid by Frog Ltd due to adoption of this strategy? Also calculate the hedge efficiency? 

Solution: 

Part 1: Interest Rate futures Strategy 

Requirement   = Borrow Rs.39 lakhs after 2 months for 3 months 

Needs to protect against = Rising Interest Rate 

Strategy in futures market = Sell interest rate futures 

No.of Contracts   = 3900000/500000 = 7.8 = 8 contracts 

Strategy defined  = Sell 3 months September interest rate futures 8 contracts at 93 

Target Interest   = Rs.39 lakhs X 8% X 3/12 = Rs.78000 

Part 2: On Maturity Date 

 Cash Market 
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o Interest Paid to bank = Rs.3900000 X 10.5% X 3/12 = Rs.102375 

 Futures Market 

o Sell Futures = 93 

o Buy Futures = 90.75 

o Profit  = 2.25 

o Total Profit = 500000 X 2.25% X 3/12 X 8 = Rs.22500 

 Net Position 

o Interest Paid = Rs.102375 

o Futures Gain = Rs.22500 

o Net Outflow = Rs.79875 

 Hedge efficiency 

o 
      

    
 = 

     

                    
 = 92.30% 

 

Part 3: On Maturity Date 

 Cash Market 

o Interest Paid to bank = Rs.3900000 X 6.5% X 3/12 = Rs.63375 

 Futures Market 

o Sell Futures = 93 

o Buy Futures = 94.25 

o Loss  = 1.25 

o Total Loss = 500000 X 1.25% X 3/12 X 8 = Rs.12500 

 Net Position 

o Interest Paid = Rs.63375 

o Futures Loss = Rs.12500 

o Net Outflow = Rs.75875 

 Hedge efficiency 

o 
      

    
 = 

                   

     
 = 117% 

Question no 6: It is now June 1. In two months’ time on August 1, Frog Ltd will receive Rs 3.9 million which it 

wants to deposit in money market for three months. Frog at present can at 8% p.a. but the treasurer of Frog fears 

a decrease in interest rate after two months and hence wishes to hedge using interest rate futures. September 

three month's interest rate futures are currently priced at 93. The standard contract size in the futures market is 

0.5 million. 

1. What strategy should the treasurer adopt to hedge the interest rate risk? 

2. If on August 1, the futures are priced at 90.75 and interest rate increases to 10.5%, what would be the effective 

interest income earned by Frog Ltd due to adoption of this strategy ? Also calculate the hedge efficiency? 

3. If on August 1, the futures are prices at 94.25 and interest rate decreases to 6.5%, what would be the effective 

interest income earned by Frog Ltd due to adoption of this strategy ? Also calculate the hedge efficiency? 

Solution: 

Part 1: Interest Rate futures Strategy 
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Requirement   = Deposit Rs.39 lakhs after 2 months for 3 months 

Needs to protect against = Falling Interest Rate 

Strategy in futures market = Buy interest rate futures 

No.of Contracts   = 3900000/500000 = 7.8 = 8 contracts 

Strategy defined  = Buy 3 months September interest rate futures 8 contracts at 93 

Target Interest   = Rs.39 lakhs X 8% X 3/12 = Rs.78000 

Part 2: On Maturity Date 

 Cash Market 

o Interest received from bank = Rs.3900000 X 10.5% X 3/12 = Rs.102375 

 Futures Market 

o Buy Futures  = 93 

o Sell Futures  = 90.75 

o Loss   = 2.25 

o Total Loss  = 500000 X 2.25% X 3/12 X 8 = Rs.22500 

 Net Position 

o Interest Received = Rs.102375 

o Futures Loss  = Rs.22500 

o Net Inflow  = Rs.79875 

 Hedge efficiency 

o 
      

    
 = 

                    

     
 = 108.33% 

Part 3: On Maturity Date 

 Cash Market 

o Interest received from bank = Rs.3900000 X 6.5% X 3/12 = Rs.63375 

 Futures Market 

o Buy Futures  = 93 

o Sell Futures  = 94.25 

o Profit   = 1.25 

o Total Profit  = 500000 X 1.25% X 3/12 X 8 = Rs.12500 

 Net Position 

o Interest received = Rs.63375 

o Futures Gain  = Rs.12500 

o Net Inflow  = Rs.75875 

 Hedge efficiency 

o 
      

    
 = 

     

                   
 = 85.47% 

Notes: 

 Interest Rate Futures is an exchange traded contract. How any futures market works, the same way 

interest rate futures operates also. 

 In the stock futures, we buy and sell shares. Similarly in interest rate futures we buy and sell interest 

rates. 

 Selling interest – Paying Interest, Buying Interest – Receiving interest 
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 If a person wants to borrow on a future date, today he is afraid of rising interest. To protect himself he 

can hedge through interest rate futures. Since he is going to pay interest tomorrow he goes for sell 

futures strategy. 

 If a person is going to make deposit on a future date, he is afraid of falling interest. He to can access the 

Interest Rate Futures to hedge his position. Since a depositor receives interest tomorrow he should 

adapt buy futures strategy. 

 In question no 5 Frog Ltd wanted to borrow for 3 months hence selected 3 months futures. 

 Frog Ltd wanted to borrow on August 1, since there is no future contract for that day it selected the 

nearest futures contract date i.e. September 1. 

 Since the standardized contract is Rs.500000, it hedged using 8 contracts for notional principal of 

Rs.4000000. 

 The futures price is 93 which indicates 7% (100 – 93) interest. 

 On June 1 Frog Ltd has agreed to pay 7% interest on a notional principal of Rs.4000000 calculated for 3 

months period beginning from 30th September. 

 On September 30, Frog Ltd will not pay interest. Its sell futures will be closed through a counter buy at 

the rate prevailing on September 30. 

 Can Frog Ltd come out early? 

o Yes, on August 1 it can come out by giving a counter buy at the futures price prevailing on 

August 1. 

Interest Rate Futures – Maturity Mismatch: 

Question no 7: The monthly cash budget of HYK Communications PLC shows that the company is likely to need 18 

million in two months’ time for a period of four months. Financial markets have recently been volatile, and the 

finance director fears that short term interest rates could rise by as much as 150 ticks (basis points) (i.e. 1.5%). 

LIBOR is currently 6.5%, and HYK PLC can borrow at LIBOR + 0.75%. 

LIFFE € 500000 3 month’s futures prices are as follows: 

  December 93.40 

  March   93.10 

 June  92.75 

Assume that it is now 1 December and that exchange traded futures contracts expire at the end of the month. 

You are required to estimate the  result of undertaking an interest rate futures hedge on the LIFFE exchange if 

LIBOR increases by 150 ticks (i.e. 1.5%) and March future increases by 130 ticks (i.e. 1.3%). 

Solution: 

Interest Rate futures Strategy 

Requirement   = Borrow Rs.180 lakhs after 2 months for 4 months 

Needs to protect against = Rising Interest Rate 

Strategy in futures market = Sell interest rate futures 

No.of Contracts   = 18000000/500000 X 4/3 = 48 contracts 

Strategy defined  = Sell 3 months March interest rate futures 48 contracts at 93.1 

Target Interest   = Rs.180 lakhs X 7.25% X 4/12 = Rs.435000 

Part 2: On February 1 

 Cash Market 
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o Interest Paid to bank = Rs.18000000 X 8.75% X 4/12 = Rs.525000 

 Futures Market 

o Sell Futures = 93.1 

o Buy Futures = 91.8 

o Profit  = 1.3 

o Total Profit = 500000 X 1.3% X 3/12 X 48 = Rs.78000 

 Net Position 

o Interest Paid = Rs.525000 

o Futures Gain = Rs.78000 

o Net Outflow = Rs.447000 

 Hedge efficiency 

o 
      

    
 = 

     

                     
 = 86.67% 

 

Notes: 

 In the above problem the period of interest to be hedged is 4 months but the futures contract is for 3 

months i.e. the exchange calculates the interest on the notional principal for 3 months. 

 No.of Contracts = 
                 

             
 

                     

              
 

 By increasing or decreasing the no.of contracts we can tackle the maturity mismatch. 

 

XIV. INTEREST RATE SWAPS (IRS): 

Introduction to Swap: 

 

Question no 1: A three year swap is initiated on March 5, 2010 between Microsoft and Intel. Microsoft agrees to 

pay a fixed rate of interest at 5% per annum on a notional principal of $100 million and in return Intel agrees to 

pay Microsoft floating rate of six month LIBOR on the same notional principal. The agreement specifies the 

payment to be exchanged every six months. 

The floating rate of interest on various reset dates happened to be as follows: 

 

a) Calculate the net cash flow to Microsoft and Intel from the swap arrangement. 

b) Comment upon Microsoft and Intel position regarding shorting or long position in bonds. 

Solution: 

  

                                                  5% 

Date Floating Rate (%) 

5/3/10 4.2 

5/9/10 4.8 

5/3/11 5.3 

5/9/12 5.5 

5/3/12 5.6 

5/9/12 5.9 

5/3/13 6.4 

Micro Soft Intel 
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    LIBOR 

 6 Months 

Date Fixed Rate Floating Rate Micro Soft Intel 

5/9/10 2.5% 2.10% -0.40% 0.40% 

5/3/11 2.5% 2.40% -0.10% 0.10% 

5/9/11 2.5% 2.65% 0.15% -0.15% 

5/3/12 2.5% 2.75% 0.25% -0.25% 

5/9/12 2.5% 2.80% 0.30% -0.30% 

5/3/13 2.5% 2.95% 0.45% -0.45% 
 

Notes: 

 Swap is a transaction where the interest rates are exchanged. 

 In this problem Micro soft has agreed to pay 5% fixed interest in exchange for LIBOR. 

 The Swap agreement specifies that the exchange takes place once in 6 months for 3 years. 

 What is exchanged on a given date? 

o Fixed rate is exchanged for a floating rate prevailing on previous reset date. For example on 

5/9/11 a fixed rate of 2.5% (5% p.a.) is exchanged for a LIBOR of 2.65% (5.3% p.a.) which was 

prevailing on 5/3/11. 

 The principal on which the interest rate is to be applied is called notional principal ($ 100 million) 

 The LIBOR should be priced against such a fixed rate that at the inception of the swap both the parties 

should be equally placed. If the fixed rate is too low when the person paying it has advantage and vice-

versa. 

 Parties in the swap to take positions on two bonds: 

o Micro Soft 

 Issues Fixed Rate Bond - Liability 

 Purchasing Floating Rate Bond - Asset 

o Intel 

 Issues Floating Rate Bond – Liability 

 Purchases Fixed Rate Bond – Asset 

 At the inception of the swap the LIBOR should be fixed against such a fixed rate that the value of the 

bonds are equal. In other words the swap value is “zero (0) “. 

 But as the swap progresses one bond may increase in value and other bond may decrease resulting in 

net swap asset or net swap liability. This is called swap valuation. 

 Interest Rate Swaps (IRS) is nothing but series of Forward Rate Agreements (FRA). 

Question no 2: Microsoft has borrowed money at a floating rate of LIBOR+0.10% and Intel has borrowed at a fixed 

rate of 5.2%. Microsoft wants to transform its floating rate loan into fixed rate and Intel wants to transform its 

fixed loan to floating rate. 

a) Illustrate how the swap arrangement in Question 1 could be used to transform the liability from fixed to floating 

and vice versa. 

b) Also show the effective borrowing cost to both the companies after the transformation. 

Solution: 
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Micro Soft: 

Pays to Lender  = LIBOR + 0.10% 

Pays to Intel  = 5% 

Receives from Intel = (LIBOR)  

Net Payment  = 5.10% 

Intel: 

Pays to Lender  = 5.2% 

Pays to Micro Soft = LIBOR 

Receives from Microsoft = (5%)  

Net Payment  = LIBOR + 0.2% 

Micro Soft Schedule: 

Date Intel (Outflow) Intel (Inflow) Lender (Outflow) Net Outflow 

5/9/10 2.5% (2.10%) 2.15% 2.55% 

5/3/11 2.5% (2.40%) 2.45% 2.55% 

5/9/11 2.5% (2.65%) 2.70% 2.55% 

5/3/12 2.5% (2.75%) 2.80% 2.55% 

5/9/12 2.5% (2.80%) 2.85% 2.55% 

5/3/13 2.5% (2.95%) 3.00% 2.55% 
 

Intel Schedule: 

Date Intel (Outflow) Intel (Inflow) Lender (Outflow) Net Outflow 

5/9/10 2.10% (2.5%) 2.6% 2.20% 

5/3/11 2.40% (2.5%) 2.6% 2.50% 

5/9/11 2.65% (2.5%) 2.6% 2.75% 

5/3/12 2.75% (2.5%) 2.6% 2.85% 

5/9/12 2.80% (2.5%) 2.6% 2.90% 

5/3/13 2.95% (2.5%) 2.6% 3.05% 
 

Question no 3: Microsoft has invested in fixed rate bonds @ 4.7% interest rate and Intel has invested in floating 

rate bonds @ LIBOR - 0.25% interest. Microsoft wants to transform its fixed rate investment into floating rate and 

Intel wants to transform its floating rate investment into fixed rate. 
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a) Illustrate how the swap arrangement in Question 1could be used to transform the asset from fixed to floating 

and vice versa. 

b) Also show the effective interest earnings to both the companies after the transformation. 

Solution: 

 

Micro Soft: 

Receives from Borrower  = 4.7% 

Received from Intel  = LIBOR 

Pays to Intel   = (5%) 

Net Receipt   = LIBOR – 0.3% 

Intel: 

Receives from Borrower  = LIBOR – 0.25% 

Received from Micro Soft = 5% 

Pays to Intel   = (LIBOR)  

Net Receipt   = 4.75% 

Question no 4: Microsoft has borrowed money at a floating rate of LIBOR+0.10% and Intel has borrowed at a fixed 

rate of 5.2%. Microsoft wants to transform its floating rate loan into fixed rate and Intel wants to transform its 

fixed loan to floating rate. A financial institution is quoting a plan "vanilla" fixed to floating rate swap with a spread 

of 0.03% as follows: 

Swap bid: 4.985% for six months LIBOR 

Swap offer: 5.015% for six months LIBOR 

a) State the transactions Microsoft and Intel has to enter to transform their liability. 

b) What is the effective interest cost on their borrowings after the transformation? 

c) What is the default risk premium that the financial position is charging on the swap agreement? 

Solution: 
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Micro Soft: 

Pays to Lender  = LIBOR + 0.10% 

Pays to Bank  = 5.015% 

Receives from Bank = (LIBOR)  

Net Payment  = 5.115% 

Intel: 

Pays to Lender  = 5.2% 

Pays to Bank  = LIBOR 

Receives from Bank = (4.985%) 

Net Payment  = LIBOR + 0.215% 

Bank: 

Pays to Intel  = (4.985%) 

Pays to Micro Soft = (LIBOR)  

Receives from Intel = LIBOR 

Receives from Microsoft = 5.015% 

The Spread earned on the swap transaction is 0.3%. 

Question no 5: There are two firms A and B. Firm A has invested $100 million in fixed rate bonds yielding 8.5% 

interest. Firm A is not a highly rated firm and it has raised its loan for funding its assets through floating rate from 

bank at an interest rate of LIBOR+0.50%. Firm B has invested $100 million in floating rate bond yielding 

LIBOR+0.75% and it has raised its loan for funding its assets through fixed rate loan from bank at 6%. 

There is a big bank which offer interest rate swap with a spread of 0.10% as follows: 

Swap bid: 6.4% for LIBOR 

Swap offer: 6.5% for LIBOR 

(a) Explain how the two companies can reduce their interest rate risk. 

(b) Calculate the companies locked in spread. 
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Solution: 

 

Locked in Spread of Firm A: 

Receipt from Investment = 8.50% 

Payment for borrowings  = (LIBOR+0.50%) 

Receipts from Swap  = LIBOR 

Payment for Swap  = (6.5%) 

Locked in Spread  = 1.50% 

Locked in Spread of Firm B: 

Receipt from Investment = LIBOR+0.75% 

Payment for borrowings  = (6%) 

Receipts from Swap  = 6.4% 

Payment for Swap  = (LIBOR)  

Locked in Spread  = 1.15% 

Locked in Spread for Bank: 

Receipt from Firm A  = 6.5% 

Pays to Firm B   = (6.4%) 

Receipt from Firm B  = LIBOR 

Pays to Firm A   = (LIBOR)  

Locked in Spread  = 0.1% 

Notes: 
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 “A” ltd issued a 15 years bond at an interest of 14%. Currently the interest rates have fallen to a level 

around 11% and expected to further decrease. “A” ltd now wants to convert its fixed rate liability into 

floating rate liability. 

 A bank has accepted fixed rate deposits and has given floating rate home loans. Now it is having a 

balance sheet risk and wants to hedge it by converting its floating rate loans into fixed rate.  

 In the first case “A” ltd wants to transform its liability and in second case the bank wants to transform 

its asset. This can be done through “Interest Rate Swaps” and is explained in question 2 and question 3. 

 In question no 2 and question no 3, swap tool place between Intel and Microsoft directly. In reality it is 

difficult to find swap partner or counter party. 

 Hence markets for swaps emerged where big banks started acting as ‘Swap Dealers’. 

 A swap dealer gives quotations for swaps in two ways: 

o Bid Rate – LIBOR = 4.985% - The Bank buys LIBOR at 4.985% 

o Offer Rate – LIBOR = 5.015% - The Bank sells LIBOR at 5.015% 

 If a person wants to pay LIBOR (sell LIBOR) in a swap deal, he will sell the LIBOR at bank’s buying rate. In 

other words he pay’s LIBOR and receives 4.985% in the swap deal. 

 Similarly, if a person wants to receive LIBOR (buy LIBOR) then he has to buy the LIBOR at bank’s selling 

rate i.e. 5.015%. In swap deal h receives LIBOR and pays 5.015%. 

 A swap dealer need not always find matching swap transactions. In such case stocks of swap 

transactions are built which is called warehousing of swaps. 

 The swap dealer has a default risk. For this he charges a default risk premium. 

Question no 6: ABC Bank is seeking fixed rate funding. It is able to finance at a cost of six months LIBOR + 1/4 % for 

Rs.200 million for 5 years. The bank is able to swap into a fixed rate at 7.5% versus six month LIBOR treating six 

months as exactly half a year. 

  (a) What will be the "all in cost" funds to ABC Bank? 

  (b) Another possibility being considered is the issue of a hybrid instrument which pays 7.5% for first 

        three years and LIBOR - 1/4% of remaining two years. 

Given a three year swap rate of 8%, suggest the method by which the bank should achieve fixed rate funding. 

Solution: 

Part A: 

                                   LIBOR+0.25%                                                  7.5% 

                                                                                                           LIBOR 

Cost of Funds to ABC: 

Pays to Lender  = LIBOR+0.25% 

Pays for Swap  = 7.5% 

Receives from swap = (LIBOR)  

Net Payment  =7.75% 

Part B: Issuing Hybrid instrument and hedging through Swap 

Lender Bank Big Bank 
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Strategy 
   

Hybrid Instrument 5 Years Swap 3 Years Swap 
   

1-3 Years = 7.5% (Pay) 1-5 Years = LIBOR (Receive) 1-3 Years = LIBOR (Pay) 
4-5 Years = LIBOR-0.25% (Pay) 1-5 Years = 7.5% (Pay) 1-3 Years = 8% (Receive) 

 

First 3 years: 

Pays for hybrid   = 7.5% 

Pays for 5 Years Swap  = 7.5% 

Pay for 3 Years Swap  = LIBOR 

Receive from 5 Years Swap = LIBOR 

Receive from 3 Years Swap = 8% 

Net Payment   = 7% 

Last 2 years: 

Pays for hybrid   = LIBOR – 0.25% 

Pays for 5 Years Swap  = 7.5% 

Receive from 5 Years Swap = LIBOR 

Net Payment   = 7.25% 

 

 

Swap Arbitrage: 

Question no 7: Two companies A and B are considering entering to a swap agreement with each other. Their 

corresponding borrowings rate are as follows: 

 

Required:  

a) Explain how the two companies should enter into a swap agreement. 

b) If the benefit of the swap is split between the two equally, what is the effective interest rate on their loans? 

Solution: 

Approach 1: 

Particulars A ltd. B ltd. 

Fixed Rate 12% 13.5% 

Floating Rate LIBOR LIBOR+0.3% 

Desired LIBOR 13.5% 

Company Floating Rate Fixed Rate 

A LIBOR 12% 

B LIBOR+0.3% 13.5% 
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A Pays to B LIBOR+0.3% - 

B Pays to A  - 12% 

Loss /(Gain) 0.3% (1.5%) 

Net savings shared (1.5 – 0.3) (0.6%) (0.6%) 

Revised Rate LIBOR – 0.6% 13.5% - 0.6% = 12.9% 
 

Approach 2: 

Gain = Difference in fixed rate – Difference in floating rate – dealer Margin 

  = (13.5% - 12%) – (LIBOR+0.3% - LIBOR) – 0 

  = 1.5% - 0.3% 

  = 1.2% 

Gain Shared = 0.6% each 

A Ltd. (Floating Rate) = LIBOR – 0.6% 

B Ltd. (Fixed Rate) = 13.5% - 0.6% = 12.9% 

Notes: 

 Companies having high risk will generally prefer fixed rate loans and low risk the floating rate loans. 

 Companies having high risk will have low credit rating and will be able to raise finance only at higher 

rates and vice versa. 

 In this problem A has lower interest rates and B has higher interest rates which means A is less risky and 

B is more risky. 

 A would like to borrow at floating rate and B at fixed rate. Without swap their interest cost is LIBOR and 

13.5% respectively. 

 In swap A borrows at fixed rate of 12% and B borrows at floating rate of LIBOR+0.3%. Then A pays for B 

and B pays for A due to which their effective interest cost becomes LIBOR – 0.6% and 12.9% 

respectively. 

 The above effective interest cost can be understood as follows: 

 Particulars  A Ltd. B Ltd. 

Payment LIBOR + 0.3% 12% 

Compensation to A (0.3%) 0.3% 

Share of Gain 0.6% 0.6% 

Net Cost LIBOR – 0.6% 12.9% 

 

 The above arrangement can alternatively be structured as follows: 

                             12%                                LIBOR                                 LIBOR + 0.3% 

                                                                     

                                                                      

                                                                       12.6% 

Due to this transactions 

A’s Cost = LIBOR + 12% - 12.6% = LIBOR – 0.6% 

B’s Cost = LIBOR+0.3% - LIBOR + 12.6% = 12.9% 

 The parties are gaining because the risk premium in fixed rate market is 1.5% while it is just 0.3% in 

floating market. 

Lender A Ltd. B Ltd. Lender 
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Question no 8: Company ABC and XYZ have been offered the following rates per annum on a Rs.200 lacs five-year 

loan: 

Name of the Company Fixed Rate Floating Rate 

Company ABC 12.0 LIBOR + 0.1% 

Company XYZ 13.4 LIBOR+0.6% 

Company ABC requires floating rate loan, company XYZ requires a fixed rate loan. The swap dealer charges 0.1% 

p.a. as charges and the swap benefits are shared equally by both the companies. 

Solution: 

Approach 1: 

Particulars Company ABC  Company XYZ 

Fixed Rate 12%  13.4% 

Floating Rate LIBOR+0.1% LIBOR+0.6% 

Desired Floating Rate Fixed Rate 

ABC Pays to XYZ LIBOR+0.6% - 

XYZ Pays to ABC  - 12% 

(Excess) or Savings (0.5%) 1.4% 

Net savings shared (1.4 – 0.5 – 0.1) 0.4% 0.4% 

Revised Rate LIBOR+ 0.1% – 0.4% = LIBOR – 0.3% 13.4% - 0.4% = 13% 
 

 

The further understanding is as follows: 

 Particulars  A Ltd. B Ltd. 

Payment LIBOR + 0.6% 12% 

Compensation to ABC (0.5%) 0.5% 

Share of Gain 0.45% 0.45% 

Dealer Margin (0.05%) (0.05%) 

Net Cost LIBOR – 0.3% 13% 

 

Approach 2: 

Gain = Difference in fixed rate – Difference in floating rate – dealer Margin 

  = (13.4% - 12%) – (LIBOR+0.6% – LIBOR – 0.1%) – 0.1% 

  = 1.4% – 0.5% – 0.1% 

  = 0.8% 

Gain Shared  = 0.4% each 

A Ltd. (Floating Rate) = LIBOR + 0.1% – 0.4% = LIBOR – 0.3% 

B Ltd. (Fixed Rate) = 13.4% - 0.4% = 13% 

Swap Pricing: 
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*Question no 9: TMC Corporation entered into Rs.3.5 million notional principal interest rate swap agreement.  As 

per the agreement TMC is to pay a fixed rate and to receive a floating rate of LIBOR. The payment will be made at 

the interval of 90 days for one year and it will be based on the adjustment factor 90/360.  The term structure of 

LIBOR on the date of agreement is as follows:  

Days Rate (%) 

90 7.00 

180 7.25 

270 7.45 

360 7.55 

You are required to calculate fixed rate on the swap and first net payment on the swap. Using the above example 

explain what do you mean by a swap rate and how it is related to par yield. Fix a swap bid and offer rate for the 

above transaction if the financial institution dealing in this swap wants a dealer’s margin of 0.20%. 

Solution: 

Step 1: Calculation of forward rates 

Years Period YTM (Spot LIBOR) Forward Rate (3 Months Forward LIBOR) Period 

0.25 3 Months 7% 7% 0 X 3 

0.50 6 Months 7.25% 7.5% 3 X 6 

0.75 9 Months 7.45% 7.85% 6 X 9 

1.00 12 Months 7.55% 7.85% 9 X 12 
 

 

WN - 1: 3 X 6 Forward Rate 

Forward Rate = 
                     

        
 = 7.5% 

WN -21: 6 X 9 Forward Rate 

Forward Rate = 
                        

        
 = 7.85% 

WN - 3: 9 X 12 Forward Rate 

Forward Rate = 
                      

      
 = 7.85% 

Step 2: Calculation of present value of factors 

Period Forward Rate Calculation Present Value Factor 

3 Months 7% 1/1.0175 0.9828 

6 Months 7.5% 1/1.0175 X 1/1.01875 0.9647 

9 Months 7.85% 1/1.0175 X 1/1.01875 X 1/1.019625 0.9461 

12 Months 7.85% 1/1.0175 X 1/1.01875 X 1/1.019625 X 1/1.019625 0.9279 
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Step 3: Determination of the fixed rate to be exchanged against LIBOR 

Let the fixed coupon for every 3 months be X. 

Year Cash Flow Present Value Factor Discounted Cash Flow 

3 Months X 0.9828 0.9828X 

6 Months X 0.9647 0.9647X 

9 Months X 0.9461 0.9461X 

12 Months X + 3.5 Million 0.9279 0.9279X+3.24765 Million 

Total 3.8215X + 3.24765 Million 
 

3.8215X + 3.24765 Million = 3.5 Million 

X = 0.0660 Million or 66034 

Percentage = 
     

       
     = 1.89% for 3 months 

Percentage per annum = 1.89% X 12/3 = 7.56% p.a.  

LIBOR should be exchanged for 7.56% p.a. 

Notes: 

 There are 4 spot LIBOR rates given for different maturities namely 7%, 7.25%, 7.45% and 7.75% for 3 

months, 6 months, 9 months and 12 months bond respectively. 

 With the help of these LIBOR rates we can understand about the market expectations on forward 

LIBOR. This is called “Expectation Theory”. 

 A six month LIBOR bond is trading at 7.25% and a 3 months bond at 7%. From this we can understand 

that a 3 months LIBOR after 3 months is expected to be trading at 7.5%. 

                                                  LIBOR 

                                                   

                                                  Fixed 

 

Issues Floating Rate Bond                                      Issues Fixed Rate Bond 

Invests Fixed Rate Bond                                         Invest Floating Rate Bond 

 At the initiation of the swap both the bond values should be same or the swap value should be zero. So 

that the parties are in equal footing (equally placed). 

 If the interest paid by a bond is same as the current yield it will trade at par. If it is more than the 

market yield then it will trade at premium and if it is less than the market yield it will trade at discount. 

 A floating rate bond will always trade at par value during the reset dates because at every reset date the 

interest to be paid is marked to market yield. 

 The swap initiation date is the first reset date and hence on that date the floating rate bond should be 

trading at par (Rs.3.5 Million).  

 For the swap value to be Zero the fixed rate bond value also should be equal to Rs.3.5 million. We 

should pay so much fixed coupon which when discounted at the expected LIBORs should give us Rs.3.5 

million. Hence we discover the fixed led of the swap to be 7.56%. What this means getting 7.56% for the 

4 periods is as good as getting 7%, 7.5%, 7.85%, 7.85% for the 4 periods. 

 LIBOR = 7.56% is called par yield because at this pricing both the parties are at par. The swap dealer will 

not quote the par yield because he wants some margin from the swap transactions. In this problem he 

A B 
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requires 0.2%. 

Par Yield = 7.56% 

  Swap Bid Rate = 7.56% - 0.1% = 7.46% 

 Swap Bid Rate = 7.56% + 0.1% = 7.66% 

Swap Valuation: 

Question no 10: A financial institution has agreed to pay six month LIBOR and receive 8% per annum semi-annual 

fixed interest on the notional principal of $100 million. The swap has a remaining life of 1.25 years. The LIBOR 

rates for 3 months, 9 months and 15 months maturities are 10%, 10.5% and 11%.  The 6 month LIBOR rate on the 

last payment date was 10.2%. 

Calculate the value of this swap using 

a) Using bond prices valuation method 

b) Using PV of FRA valuation method 

Solution: 

Bond Prices Valuation Method: 

Step 1: Calculation of Forward Rates 

Year Rate p.a. Computation FR p.a. FR/Period Period 

0.25 (3 M) 10% - 10% 2.5% 0 X 3 

0.75 (9 M) 10.5% (10.5X0.75) – (10X0.25)/(0.75-0.5) 10.75% 5.375% 3 X 9 

1.25 (15 M) 11% (11X1.25) – (10.5X0.75)/(1.25-0.75) 11.75% 5.875% 9 X 15 

Step 2: Valuation of fixed rate bond 

Period Cash Flow Present Value of Factor DCF 

3 Months =Rs.100 M X 4% = Rs.4 M 1/1.025 = 0.9756 Rs.3.9024 M 

6 Months =Rs.100 M X 4% = Rs.4 M 1/1.025 X 1/1.05375 = 0.9258 Rs.3.7032 M 

15 Months Rs.4 M + Rs.100 M = Rs.104 M 1/1.025 X 1/1.05375 X 1/1.05875 = 0.8745 Rs.90.948 M 

Value of the fixed rate Bond Rs.98.55 M 
 

Step 3: Valuation of floating rate bond 

Period Cash Flow Present Value of Factor DCF 

3 Months =Rs.100 M X 5.1% = Rs.5.1 M 1/1.025 = 0.9756 Rs.4.9755 Million 

3 Months Rs.100 Million 1/1.025 = 0.9756 Rs.97.56 Million 

Value of the floating rate Bond Rs.102.53 Million 
 

Notes: 

 The coupon to be received in 9th month for this floating rate bond will be known only after 3 months. 

Similarly 15th coupon is known only after 9 months. 
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 However we can say that the present value of these coupons at the end of 3rd month (reset date) will be 

par value i.e. Rs.100 Million. 

Step 4: Swap Asset or Swap Liability 

 Two persons in Swap Contract 

o Pays Fixed and receives floating 

 Issues fixed rate bond (Liability) = Rs.98.55 Million 

 Invests floating rate bond(Asset) = Rs.102.53 Million 

 Swap asset   = Rs.3.98 Million 

o Pays floating and receives fixed 

 Issues floating rate bond (Liability) = Rs.102.53 Million 

 Invests fixed rate bond(Asset)     = Rs.98.55 Million 

 Swap Liability        = Rs.3.98 Million 

Valuation using FRA (Forward Rate Agreement) Method: 

Period Fixed (M) Floating (M) Net (M) Present Value Factor DCF 

3 Months 4 5.1 1.1 0.9756 1.0732 

9 Months 4 5.375 1.375 0.9258 1.2729 

15 Months 4 5.875 1.875 0.8745 1.6397 

Swap Value 3.98 
 

Notes: 

 Swap can be understood to be exchange of two bonds a fixed rate and floating rate bond. 

 At the initiation of the swap the fixed rate is fixed in such a way that both the bonds are of same value. 

 In the future dates when the floating rate is higher than what was expected then the person paying 

fixed rate would be happier and his fixed rate bond liability will be trading below par. He will be having a 

swap asset. It is vice-versa for other party. 

 If we see the swap cash flows also the fixed rate payer is gaining and other party is losing. The present 

value of those gains works out to Rs.3.98 Million. 

 If the person losing the money in the swap wants to exit he has to pay Rs. 3.98 million and the person 

gaining the money from swap can sell to third party at a price of Rs.3.98 million. 

Interest Rate Caps and Floors: 

 A ltd. wants to borrow after 2 months for 3 months. FRA for a 2 X 5 MIBOR is 5%. 

o The person can buy 2 X 5 MIBOR at 5%. This means he agrees to receive MIBOR prevailing at 

the end of 2nd month in exchange for payment of 5% 

o After 2 months (fixing date) 

 MIBOR – 6% 

 Receives – 6% 

 Pays – 5% 

 Gain – 1% 
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 Loan – 6% 

 Effective Interest = 5% 

 MIBOR – 4% 

 Receives – 4% 

 Pays – 5% 

 Loss – 1% 

 Loan – 4% 

 Effective Interest = 5% 

o Instead of buying MIBOR at 5% A ltd. Can go for call option on MIBOR at strike price of 5% 

exercisable after 2 months. 

o After 2 months (on maturity date) 

 Situation – 1→ MIBOR – 6% → FSP > X → Exercise call Option → Receive – 6%, Pay – 

5% and Gain – 1% → Loan 6%, Gain 1%, effective interest 5% 

 Situation – 2→ MIBOR – 4% → FSP < X → Lapse call Option → Loan 4%, Gain/Loss 0%, 

effective interest 4% 

o A call option ensures that we pay not more than 5% for a loan and it can be lower also. This is 

called interest Cap. 

o Similarly we can have put option on MIBOR i.e. right to sell MIBOR at 5% strike price. This crates 

floor in the interest rate. 

Question no 11: Abhaya Ltd wishes to borrow Rs. 1 million for a year in twelve months’ time. The current rate of 

interest on such loans is 5% and the risk free rate is 3% per year. Interest rate volatility in the recent past has been 

represented by a standard deviation of 10%. What would be the expected cost of an interest rate guarantee on 

the loan at 4% interest? 

 

Solution: 

Facts: 

Spot Price  = Rs.10 lakhs X 5% = Rs.50000  

Strike Price  = Rs.10 lakhs X 4% = Rs.40000 

Risk free rate  = 3% 

Standard Deviation = 10% or 0.10 

Term   = 1 Year 

Interest Rate Guarantee or Interest Rate Option: 

1.     
 

 
  =     

     

     
  = Ln (1.25) = 0.22314 

2.    = 
   (

 

 
) (

  

 
   )    

    √ 
  = 

        [
    

 
       ]     

      √  
 = 2.5814 

3.    =          √  = 2.5814 – 0.1 X √  = 2.5814 – 0.1 = 2.4814 
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4.         = NT (2.5814) = 0.49506 [Normal table value of 2.5814] 

5.         = NT (2.4814) = 0.49343 [Normal table value of 2.4814] 

6.       = 0.5 +         = 0.5 + 0.49506 = 0.99506 

Note: If    is positive add         to 0.5 and if    is negative subtract         from 0.5. 

7.       = 0.5 +         = 0.5 + 0.4934 = 0.99343 

Note: If    is positive add         to 0.5 and if    is negative subtract         from 0.5. 

8.       =           
 =        

  = 
 

      

   = 
 

    
  = 0.97045 

9. Value of call  =                                             
  = (50000 X 0.99506) – (40000 X 0.97045 X 0.99343) 
   = Rs.11190 

Notes: 

 Abhaya ltd has to borrow Rs.10 Lakhs after one year and hence is afraid of rising interest rate. 
 It does not want to pay more than 4% for its loan and hence purchases a call option at a strike price of 

4% (assume reference rate to be MIBOR). 
 On maturity date of the option: 

o MIBOR – 6% - Exercise the Option – MIBOR received 6%, Pay 4%, Gain 2% - Borrow at 6%, 
Effective interest 4% 

o MIBOR – 2% - Allow the option to lapse – Borrow at 2% 
 The Cap ensures that I pay not more than 4% for the borrowing. For this interest rate guarantee we pay 

a premium of Rs.11190. 

Question no 12:  
Part A:  
Suppose that a 1-year cap has a cap rate of 8% and a notional amount of Rs.100 crore. The frequency of 
settlement is quarterly and the reference rate is 3-month MIBOR. Assume that 3-month MIBOR for the next four 
quarters is as shown below. 

Quarters 3-months MIBOR (%) 

1 8.70 

2 8.00 

3 7.80 

4 8.20 

You are required to compute payoff for each quarter. 

Part B:  
Suppose that a 1-year floor has a floor rate of 4% and a notional amount of Rs.200 crore. The frequency of 
settlement is quarterly and the reference rate is 3-month MIBOR. Assume that 3-month MIBOR for the next four 
quarters is as shown below. 

Quarters 3-months MIBOR (%) 
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1 4.70 

2 4.40 

3 3.80 

4 3.40 

You are required to compute payoff for each quarter. 

Solution: 

Part A: 

                                          8% (Cap) 

                                           MIBOR 

Quarter MIBOR (%) Cap (%) Decision Margin (%) Compensation 

1 8.70 8 Exercise 0.7% Rs.100 Cr X 0.7% X 3/12 = 1750000 

2 8.00 8 Lapse 0 0 

3 7.80 8 Lapse 0 0 

4 8.20 8 Exercise 0.2% Rs.100 Cr X 0.2% X 3/12 = 500000 
 

Part B: 

                                          MIBOR 

                                           4% (Floor) 

Quarter MIBOR (%) Floor (%) Decision Margin (%) Compensation 

1 4.70 4 Lapse 0 0 

2 4.40 4 Lapse 0 0 

3 3.80 4 Exercise 0.2% Rs.200 Cr X 0.1% X 3/12 = 1000000 

4 3.40 4 Exercise 0.6% Rs.200 Cr X 0.6% X 3/12 = 3000000 
 

 

Notes: 

 In case of interest rate swap the floating rate is exchanged for fixed rate over the swap period and the 
party losing should pay compensation and gaining will received compensation. 

 In case of swap option the holder of the swap option will receive compensation but compensation 
becomes payable he can lapse that payment. 

  This swap option can be of two types:  
o Cap – Call Option 
o Floor – Put Option 

Question no 13: The following details are related to borrowing requirements of company ABC ltd and DEF ltd. 

Company Requirement Fixed Rates Offered Floating Rates Offered 

ABC Ltd. Fixed Rupee rate 4.5% PLR+2% 

DEF Ltd. Floating Rupee rate 5.0% PLR+3% 

Both companies are in a need of Rs.25000000 for a period of 5 years. The interest rates on the floating rate loans 
are reset annually. The current PLR for various period maturities are as follows: 

Maturity (Years) PLR (%) 

1 2.75 

2 3.00 

 Customer Bank 

 Customer Bank 
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3 3.20 

4 3.30 

5 3.375 

DEF ltd. has bought an interest rate Cap at 5.625% at an upfront premium payment of 2.5%. 
You are required to exhibit how these two companies can reduce their borrowing cost by adopting swap assuming 
that gains resulting from swap shall be share equity among them. 
Further calculate cost of funding to these two companies assuming that expectation theory holds good for the 4 
years. 

Solution: 

Step 1: Calculation of Swap Gain and effective interest after swap 

Gain = Difference in fixed rate – Difference in floating rate – Dealer Margin 
  = (5% - 4.5%) – (PLR+3% – PLR – 2%) – 0% 
  = 0.5% – 1% 
  = 0.5% 
Gain Shared  = 0.25% each 
ABC Ltd.’s effective interest after swap = 4.5% - 0.25% = 4.25% 
DEF Ltd.’s effective interest after swap = PLR + 3% – 0.25% = PLR + 2.275% 

Step 2:  

The above can be represented as follows: 

As per ICAI: 

                                    PLR+2%                                                PLR+2%                                             5% 

 

                                                                                                  4.25% 

 

Alternatively: 

                                    PLR+2%                                                PLR                                                  5% 

 

                                                                                                  2.25% 

Notes: 

 ABC ltd. likes to pay fixed and DEF ltd. Floating. Without swap ABC ltd would have paid 4.5% and DEF ltd 
would have paid PLR+3%. 

 ABC took floating loan and DEF fixed loan and transformed it using swap. Due to this the effective 
interest rate became 4.25% and PLR+2.75% respectively. 

 Now DEF ltd which has to pay PLR+2.75% wants to ensure that it does not pay more than 5.625% has 
purchased a Cap at that strike price. 

Step 3: Calculation of forward rates 

Year Spot Rate Computation Forward Rate Period (Years) 

Lender ABC DEF Lender 

Lender ABC DEF Lender 
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Year Spot Rate Computation Forward Rate Period (Years) 

1 2.75% - 2.75% 0 X 1 

2 3%        

        
   3.25% 1 X 2 

3 3.2%         

       
   3.6% 2 X 3 

4 3.3%          

        
   3.6% 3 X 4 

 

Step 4: Calculation of effective interest of DEF Ltd. 

Year PLR (FR) Loading Total Decision Effective Interest 

1 2.75% 2.75% 5.5% Lapse 5.5% 

2 3.25% 2.75% 6% Exercise 5.625% 

3 3.6% 2.75% 6.35% Exercise 5.625% 

4 3.6% 2.75% 6.35% Exercise 5.625% 
 

Effective interest rate is calculated as follows: 

Assume we borrowed Rs.1. The maturity value of the above borrowing is as follows:  
Maturity = 1 (1.055) (1.0565)3 = 1.2432 
Year Cash Flow 
0 1 
4 (1.2432) 

Future Value = Present Value (1+r) n 

1.2432   = 1 (1+r) 4 
(1+r) 4 = 1.2432 

1+r = √      
  

1+r = 1.05593 
r = 5.593% or 5.6% 

If expectation theory holds good effective interest for DEF is 5.6%. In no case its effective interest will cross 
5.625% because it is having interest rate cap. For this premium is 0.25%. 

Reset Date LIBOR (%) 

31-12-2013 6.00 

30-06-2014 7.00 

31-12-2014 5.00 

30-06-2015 3.75 
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Question no 14: XYZ Inc. issues Rs.10 million floating rate loan on July 1, 2013 
with resetting of coupon rate every 6 months equal to LIBOR+ 50 base 
points. XYZ is interested in a collar strategy by selling a floor and buying a Cap. 
XYZ buys the 3 years Cap and sell 3 years floor as per the following details on July 1, 2013: 
 Notional Principal Amount Rs. 10 Million 
  Reference Rate   6 Months LIBOR 
  Strike Price   4% for floor and 7% for cap 
  Premium   0%* 
*Since premium paid for Cap = Premium received for Floor 
Using the following data you are required to determine 
  a) Effective interest paid out at each reset date, 
 b) The average overall effective rate of interest p.a. 

 

 

 

 

 

Solution: 

 

Statement showing Effective Interest on Each Reset Date: 

Reset 
Date 

LIBOR (%) Days Interest Payment 
(LIBOR+0.5%) 

Cap receipt Floor Payment Effective 
Interest 

31-12-
2013 

6.00 184 =Rs.10 Million X 
6.5% X 184/365 = 
Rs.327671  

0 0 Rs.327671 

30-06-
2014 

7.00 181 =Rs.10 Million X 
7.5% X 181/365 = 
Rs.371918 

=Rs.10 Million X 
0.5% X 181/365 = 
Rs.24795 

0 Rs.347123 

31-12-
2014 

5.00 184 =Rs.10 Million X 
5.5% X 184/365 = 
Rs.277260 

0 0 Rs.277260 

31-12-2015 3.25 

30-06-2016 4.25 
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30-06-
2015 

3.75 181 =Rs.10 Million X 
4.25% X 181/365 = 
Rs.210753 

0 0 Rs.210753 

31-12-
2015 

3.25 184 =Rs.10 Million X 
3.75% X 184/365 = 
Rs.189041 

0 =Rs.10 Million X 
0.25% X 
184/365 = 
Rs.12603 

Rs.201644 

30-06-
2016 

4.25 181 =Rs.10 Million X 
4.75% X 181/365 = 
Rs.235548 

0 0 Rs.235548 

Total 1095  1599999 
 

Effective Interest Rate = 
       

       
 

   

    
     = 5.33% 

Question no 15: Derivative bank entered into a plain vanilla swap through an OIS (Overnight Index Swap) on a 
principal of Rs.10 Crores and agreed to receive MIBOR overnight floating rate for a fixed payment on the principal. 
The swap was entered into on Monday, 2nd august, 2010 and was to commence on 3rd August, 2010 and run for a 
period of 7 days. 
Respective MIBOR rates for Tuesday to Monday were:  
7.75%, 8.15%, 8.12%, 7.95%, 7.98% and 8.15%. 
If derivative bank received Rs.317 net on settlement, calculate fixed rate and interest under both legs. 
Notes: 
 (i) Sunday is Holiday. 
  (ii) Work in rounded rupees and avoid decimal working. 

Solution: 

Calculation of fixed rate: 

Day Principal MIBOR (%) Interest 

Tuesday Rs.100000000 7.75% Rs.100000000 X 7.75% / 365 = Rs.21233 

Wednesday Rs.100021233 8.15% Rs.100021233 X 8.15% / 365 = Rs.22334 

Thursday Rs.100043567 8.12% Rs.100043567 X 8.12% / 365 = Rs.22256 

Friday Rs.100065823 7.95% Rs.100065823 X 7.95% / 365 = Rs.21795 

Saturday and Sunday Rs.100087618 7.98% Rs.100087618 X 7.98% X 2 / 365 = Rs.43764 

Monday Rs.100131382 8.15% Rs.100131382 X 8.15% / 365 = Rs. 22358 

Total Interest floating   Rs.153740 

Less: Swap Inflow   Rs.317 

Fixed Interest   Rs.153423 
 

Fixed Interest Rate = 
      

         
     = 8% 

Question no 16:  

Principal Rs.100 Million 

Interest 8% p.a. 

Coupon March 1 and September 1 

Calculate interest from Mar 1 to July 3 under following day count convention: 
a) 30/360 (coupon bonds)  
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b) Actual Days/360 (Money Market Instruments)  
c) Actual Days/Reference Period days (treasury bonds) 

Solution: 

Convention Computation Amount 

30/360 convention Rs.100 Million X 4% X 122/180 Rs.2.71 million 

Actual Days/360 Rs.100 Million X 4% X 124/180 Rs.2.76 Million 

Actual days/reference period Rs.100 Million X 4% X 124/184 Rs.2.69 million 
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XV. CURRENCY SWAPS: 

Question no 1: McDonough's Hamburger Company wishes to lend $500,000 to its Japanese subsidiary. At the 
same time, Yasufuku Heavy Industries is interested in making a medium-term loan of approximately the same 
amount to its U.S subsidiary. The two parties are brought together by an investment bank for the purpose of 
making parallel loans. McDonough's will lend $500,000 to the U.S. subsidiary of Yasufuku for 4 years at 13 
percent. Principal and interest are payable only at the end of the fourth year, with interest compounding annually. 
Yasufuku will lend the Japanese subsidiary of McDonough's 70 million yen for 4 years at 10 percent. Again the 
principal and interest (annual compounding) are payable at the end. The current exchange rate is 140 yen to the 
dollar. However, the dollar is expected to decline by 5 yen to the dollar per year over the next 4 years. 
a) If these expectations prove to be correct what will be the dollar equivalent of principal and interest payments 
to Yasufuku at the end of 4 years? 
b) What total dollars will McDonough’s receive at the end of 4 years from the payment of principal and interest on 
its loan by the U.S. subsidiary of Yasufuku? 
c) Which party is better off with the parallel loan arrangement? What would happen if the yen did not change in 
value? 
d) Calculate the break even maturity future spot rate? 

Solution: 

Understanding Transactions: 

 US points to give yen loan to its subsidiary in Japan and Japanese company wants to give dollar loan to 
subsidiary in US. 

 The above transaction involves conversion and reconversion i.e. the U.S. Company has to convert its 
dollars into yen and give the loan and when it’s subsidiary repays the loan it has to reconvert yen to 
dollars and repay the loan. 

 The above involves the currency risk and moreover spread also is paid. 
 If the two companies comes to know about their requirements they can enter into a parallel loan 

arrangement which is as follows: 
                           

 

 

 

 

 

No Coupon, Spot rate 1$ = 140 

Step 1: Maturity proceeds for Japanese company when dollar depreciates 

Spot Exchange Rate 1$ = ¥ 140 
Future exchange rate when $ declines by ¥5 every for 
4 years 

1$ = ¥ 120 

Maturity Value (¥ - Yen) ¥70,000,000 X (1.10)4 = ¥ 102,487,000 
Equivalent Maturity Value ($) ¥ 102,487,000/¥120 = $854,058 
 

Step 2: Maturity proceeds for Japanese company when the exchange rate is unchanged 

US Company Japanese Company 

Subsidiary of 

Japanese Company 

Subsidiary of US 

Company 

$ 5 Lakhs at 13% 

for 4 years 

Yen 700 Lakhs at 

10% for 4 years 
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Spot Exchange Rate 1$ = ¥ 140 
Future exchange rate 1$ = ¥ 140 
Maturity Value (¥ - Yen) ¥70,000,000 X (1.10)4 = ¥ 102,487,000 
Equivalent Maturity Value ($) ¥ 102,487,000/¥140 = $732,050 
 

Step 3: Maturity proceeds for US Company 

Principal  = $ 500,000 
Compounding Factor = (1.13)4 
Maturity Value  = $ 500,000 X (1.13)4 
    = $ 815,237 

Notes: 

 When $ depreciates to ¥ 120 Japanese company is better of as it realizes more $ equivalent maturity 
value. On the other hand if the $ does not change, US company is better of as it has more maturity 
value. 

 US company starts with advantage of having higher interest rate. This advantage will be negated when ¥ 
gains in value or $ depreciates. This is natural because country having low interest rates will have 
appreciating currency and vice versa. 

 When $ does not depreciate the US company is at advantage due to higher interest. When $ 
depreciates too much to become ¥120 Japanese company is at advantage because appreciation ¥ is 
more than loss of interest. 

 At what exchange rate both are equally placed? 
o It is IRPT (interest rate Forward Theory) forward which is as follows: 

$1 (1.13)4 = ¥140 (1.10)4 

$1 = 
            

       
 

$1 = ¥125.71 
Maturity value in ¥ = ¥102,487,000 
Maturity value in $ = ¥102,487,000/¥125.71 = $ 815265 which is same as US company. 

Question no 2: IBM and BP entered into a currency swap agreement on 1.2.2001, where IBM will pay 11% interest 
on an notional principal of £10 million, in exchange for a $ interest of 8% on a notional principal of $15million. The 
swap takes place annually for a term of 5 years. Write the swap cash flows from IBM point of view. 

Solution: 

                                              £10 Million 

                                                   £11% 

                                                    $8% 

                                              $15 Million 

Spot £1 = $1.5 

Notes: 

 Currency swap exchanges currencies and interest rates. 
 In the year0 notional principal need not be exchanged because the £10 Million pound is equal to $15 

million at spot rate. 

IBM BP 
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 Every year interest rates will be exchanged. IBM pays £11% interest and receives $8% interest. Can the 
interest be netted off? 

o No, because exchange rate fluctuates. 
 Similarly on the last date the principal also should be exchanged because £10 million will not be equal 

to $15 million because of exchange fluctuation. 
 The agreement should ne explicit to waive the exchange of principal. 

Cash Flows of IBM: 

Year $ Cash Flow £ Cash Flow  

0 ($15 Million) £10 Million Optional 

1 $1.2 Million (£1.1 Million)  

2 $1.2 Million (£1.1 Million)  

3 $1.2 Million (£1.1 Million)  

4 $1.2 Million (£1.1 Million)  

5 $1.2 Million (£1.1 Million)  

5 $15 Million £10 Million  
 

Calculation of IRPT forward rate: 

Year £ Computation $ 

0 1 - 1.5 

1 1 = 1 X 1.08 / 1.11 1.4595 

2 1 = 1 X (1.08)2 / (1.11)2 1.4200 

3 1 = 1 X (1.08)3 / (1.11)3 1.3816 

4 1 = 1 X (1.08)4 / (1.11)4 1.3443 

5 1 = 1 X (1.08)5 / (1.11)5 1.3080 
 

IBM Cash flow in $ using IRPT forward as conversion rates: 

Year (1) Exchange Rate (2) £ Payables (3) $ Payables (4)=(2)X(3) $ Receivables (5) $ Net Cash Flow (6) 

1 1.4595 £1.1 Million $1.6055 Million $1.2 Million - $0.4055 Million 

2 1.4200 £1.1 Million $1.5620 Million $1.2 Million - $0.3620 Million 

3 1.3816 £1.1 Million $1.5198 Million $1.2 Million - $0.3198 Million 

4 1.3443 £1.1 Million $1.4787 Million $1.2 Million - $0.2787 Million 

5 1.3080 £1.1 Million $1.4388 Million $1.2 Million - $0.2388 Million 

5 1.3080 £10 Million $13.08 Million $15 Million $1.92 Million 
 

Present Value of the swap cash flows: 

 

 

 

 

 

Question no 2: IBM has 
taken a loan denominated in dollars for $15 million at 8% interest and wants to convert the loan into sterling 

Year $ Net Cash Flow Present Value factor at 8% Discounted Cash flow 

1 - $0.4055 Million 0.9259 - $0.3755 Million 

2 - $0.3620 Million 0.8573 - $0.3103 Million 

3 - $0.3198 Million 0.7938 - $0.2539 Million 

4 - $0.2787 Million 0.7350 - $0.2049 Million 

5 - $0.2388 Million 0.6806 - $0.1625 Million 

5 $1.92 Million 0.6806    $1.3068 Million 

Total $0 
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because it has now got new orders for export to UK and expects to get perennial pound inflows, which it wants to 
use BP  has to  service loans without conversion,  if  it  is  in  pounds.  Same way borrowed money in pounds for 
£10 million at 11% and wants to convert into dollar denominated loans. Explain how the swap transaction can be 
used to convert the loans in one currency into another. 

Solution: 

                          $15 Million                     £10 Million           £10 Million 

 

                                  $8%    £11%             £11% 

                                      
                                                                        $8% 

Notes: 

 IBM has a dollar loan and it wants to convert into pound (£) loan because it got an export order which 
gives it perennial (constant) pound (£) inflows which it wants to use for paying the pound (£) loans and 
avoid conversion. 

 This transformation of dollar ($) loan to pound (£) loan is achieved through currency swap. 
 Each year the IBM cash flow is – Receive - $8%, pay - $8%, Pay - £11% out of export proceeds. 
 In the last year receives $15 million from BP and repay the dollar ($) loan and pay pound (£) 10 million 

out of export proceeds. 

Question no 3: BP has deposits with Barclays for £10 million at 11%. It believes that dollar is going to appreciate 
and hence wants to convert its pound deposits to dollar denominated deposits. On the other hand IBM having 
dollar deposits amounting to 15 million @ 8% wants to convert it into pound deposit because it has imported 
capital equipment from UK and it has taken a pound denominated loan to settle the import. Now it wants to 
convert the dollar deposit to pound deposit so that, it can service the foreign currency loan with the deposit cash 
flows without conversion. Explain how a swap transaction can be used to transform deposit of one currency into 
another. 

Solution: 

                          $15 Million                     £10 Million           £10 Million 

 

                                  $8%    £11%             £11% 
                                                                          $8%    

                                                                      $15 Million 
Notes: 

 IBM has dollar ($) deposits and it wants to convert into pound (£) deposit because it has taken loan to 
pay the liability of the imported capital equipment from UK. 

 This transformation of dollar ($) loan to pound (£) loan is achieved through currency swap. 
 Each year the IBM cash flow is – Receive - $8%, pay - $8%, receive - £11%. 
 In the last year receives £10 million from BP and repay the pound (£) loan and pay dollar ($) 15 million 

to BP out of deposit realization proceeds. 
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Question no 4: The following is the interest rates at which General Motors and Quantas Airways can borrow in 
two currencies. 

Company USD AUD 

General Motors 5% 12.6% 

Quantas Airways 7% 13% 

General motors wants to borrow in AUD and Quantas airways wants to borrow in USD. A financial institution has 
offered to arrange for a currency swap with a dealers margin of 0.2%. Explain how a swap can be structured to the 
benefit of all the parties. Under the following two situations:  
a. Financial institution bears the exchange rate risk. How it can hedge? 
b. A Quantas airway bears the exchange rate risk and the financial institution earns 0.2% dealers margin in dollars. 

Solution: 

Step 1: Swap Gain 

Gain = 2% - 0.4% - 0.2% 
  = 1.4% 

Share = 1.4%/2 = 0.7% each 

Step 2: Interest Flows when exchange risk borne by dealer 

 

 

 

 

 

Notes: 

 GM wants to borrow in Australian dollars and QA in US dollars. 
 The comparative advantage of GM in Australian dollar is 0.4% and the comparative disadvantage of QA 

in dollar is 2%. 
 If GM borrows in US dollars and QA in Australian dollars and convert their loans into the other 

currencies through currency swap then the comparative advantage of GM becomes 2% and 
disadvantage of QA becomes 0.4% together earning a swap gain of 1.6% which after paying 0.2% 
dealer’s margin becomes 1.4%. 

 Since it is swap between two currencies the dealer’s margin will be across the two currencies. The 
dealer’s makes 1.3% gain in US dollars swap and 1.1% loss in Australian dollar swap earning 0.2% across 
two currencies. He should hedge this risk using any one of the forex hedging strategies. 

Step 3: Interest Flows when dealer wants margin in US dollars and QA bears the exchange risk 

 

 

 

 

Lender GM QA Lender 

Dealer 

$5% 
AUS$13% 

$5%                 AUS$11.9% $6.3%                 AUS$13% 

Lender GM QA Lender 

Dealer 

$5% 
AUS$13% 

$5%                 AUS$11.9%      $5.2%           AUS$11.9% 
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Notes: 

 Here the dealer earns 0.2% margin in US dollars. 
 QA should have paid 7% US dollar interest without swap. Due to swap pays 5.2% US dollar interest 

gaining 1.8% US dollar interest. On the other hand it loses 1.1% in Australian dollars, there by gaining 
0.7% across two currencies.  

Question no 5: Company X wishes to borrow USD and Company Y Japanese Yen. The amount that the two 
company requires is roughly the same at the current exchange rate. The companies have been quoted the 
following interest rates [Tax adjusted]:  

Company Yen USD 

Company X 5% 9.6% 

Company Y 6.5% 10% 

Design a swap that will net a bank acting as financial intermediary 50 basis points per annum. Make swap equally 
attractive to both the companies and ensure that all the foreign exchange risk is assumed by the bank. 

Solution: 

Step 1: Swap Gain 

Gain = 1.5% - 0.4% - 0.52% 
  = 0.6% 

Share = 0.6%/2 = 0.3% each 

Step 2: Interest Flows when exchange risk borne by dealer 

 

 

 

 

 

Dealer: 

Particulars ¥ $ 
Receives 6.2% 9.3% 
Pays  5% 10% 
Net  1.2% (0.7%) 

 Company X wants to borrow in US dollars and Company Y in Japanese Yen. 
 The comparative advantage of Company X in US dollar is 0.4% and the comparative disadvantage of 

Company Y in Yen (¥) is 1.5%. 
 If Company X borrows in Yen (¥) and Company Y in US dollars and convert their loans into the other 

currencies through currency swap then the comparative advantage of Company X becomes 1.5% and 
disadvantage of Company Y becomes 0.4% together earning a swap gain of 1.1% which after paying 
0.5% dealer’s margin becomes 0.6%. 

 Since it is swap between two currencies the dealer’s margin will be across the two currencies. The 
dealer makes 1.2% gain in Yen (¥) swap and 0.7% loss in US dollar swap earning 0.5% across two 
currencies. He should hedge this risk using any one of the forex hedging strategies. 

Lender X Y Lender 

Dealer 

¥5% $10% 

     ¥5%            $9.3%    ¥6.2%             $10% 
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Question no 6: Firm A is a US based multinational firm and Firm B is a France based multinational firm. Both 
companies has till now borrowed exclusively in their home currency. Now firm A can issue five year USD bond at 
7.5% interest and five year FFr bond at 11%. Firm B can issue five year USD bond at 7% and five year FFr bond at 
12%. Firm ‘A’ required $100 million whereas firm B requires FFr 550 million. Current exchange rate is 1$=FFr5.5. 
a. What kind of swap can A and B enter into? 
b. What will be the total cost and savings to each party? 

Solution: 

Step 1: Summary of Cost of Capital in different currencies 

Company $ FFr 
A  7.5% 11% 
B  7% 12% 

Step 2: Swap Gain 

Gain = 0.5% + 1% 
  = 1.5% 

Share = 1.5%/2 = 0.75% each 

Step 2: Interest Flows when exchange risk borne by dealer 

 

 

 

Company B: 

Particulars $  FFr 
Receives 7%  - 
Pays  6.75%  11% 
Net  (0.25%)  (11%) 

Question no 8: A currency swap has a remaining life of 15 months. It involves exchanging interest at 14% on £20 
million for interest at 10% on $30 million once a year. The term structure of interest rates in both the countries is 
flat and if the swap were negotiated today the interest rates exchanged would be 8% in dollars and 11% in 
sterling. All the interest rates quoted is with annual compounding. The current exchange rate is 1.6500 dollars per 
pound sterling. What is the value of the swap to the party paying dollar and to the party paying sterling? 

Solution: 

Step 1: Swap flows 

 

 

 

 

 

Lender A B Lender 
FFr11% $7% 

   $6.75%       

 

    FFr11% 

A B 

£20 Million 

    £14% 

    $10% 

$30 Million 
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Step 2: Valuation of $ denominated bond 

 

 

 

Step 3: Valuation of £ denominated bond 

 

 

 

Step 4: Swap Value in $ 

£ Bond Value  = £22.71 Million 
Conversion Rate $1 = $1.65 
£ Bond value in $ = £22.71 X $1.65 
    = $37.47 
$ Bond value in $ = $32.90 Million 

Swap Asset/Liability: 

 Person invested in £ bond (Asset) and borrowed $ bond (Liability) – A 
o £ Bond Value (Asset) = $37.47 
o $ Bond Value (Liability) = $32.90 
o Swap Asset  = $4.57 

 Person invested in $ bond (Asset) and borrowed £ bond (Liability) – A 
o $ Bond Value (Asset) = $32.90 
o £ Bond Value (Liability) = $37.47 
o Swap Liability  = $4.57 

Step 5: Swap Valuation in £ 

$ Bond Value  = $32.90 Million 
Conversion Rate £1 = $1/1.65 
$ Bond value in £ = $32.90 X $1/1.65 
    = £19.94 
£ Bond value in £ = £22.71 Million 

Swap Asset/Liability: 

 Person invested in £ bond (Asset) and borrowed $ bond (Liability) – A 
o £ Bond Value (Asset) = £22. 17 
o $ Bond Value (Liability) = £19.94 
o Swap Asset  = £2.77 

 Person invested in $ bond (Asset) and borrowed £ bond (Liability) – A 
o $ Bond Value (Asset) = £19.94 
o £ Bond Value (Liability) = £22.17 
o Swap Liability  = £2.77 

Year Cash Flow Present Value Factor 8% Discounted Cash flow 

0.25 (3 Months) 3 Million 1/1.02 = 0.9804 2.94 Million 

1.25 (15 Months) 33 Million 1/1.08 X 1/1.02 = 0.9701 29.96 Million 

Dollar ($) Bond Value 32.90 Million 

Year Cash Flow Present Value Factor 11% Discounted Cash flow 

0.25 (3 Months) 2.8 Million 1/1.0275 = 0.9732 2.72 Million 

1.25 (15 Months) 22.8 Million 1/1.11 X 1/1.0275 = 0.8768 19.99 Million 

Pound (£) Bond Value 22.71 Million 
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*Question no 9: Drilldip Inc. a US based company has won a contract in India for drilling oil field. The project will 
require an initial investment of Rs. 500 crore. The oil field along with equipment’s will be sold to Indian 
Government for Rs.740 crore in one year time. Since the Indian Government will pay for the amount in Indian 
Rupee (Rs.) the company is worried about exposure due exchange rate volatility. 
You are required to:  
a) Construct a swap that will help the Drilldip to reduce the exchange rate risk. 
b) Assuming that Indian Government offers a swap at spot rate which is 1US$ = Rs.50 in one year, then should the 
company should opt for this option or should it just do nothing. The spot rate after one year is expected to be 
1US$ = Rs.54. Further you may also assume that the Drilldip can also take a US$ loan at 8% p.a. 

Solution: 

Step 1: No Swap 

 

 

 

Receive    = Rs.740 Crores X 1/$54 = %137.04 Million 
Less: Principal   = $100 Million 
Less: Interest ($100 X 8%) = $8 Million 
Net Cash Flow   = $29.04 Million 

In this case Drilldip is exposed to a currency risk to the extent of Rs.740 crores. 

Step 2: With Swap Arrangement 

 

 

 

 

 

 

Government acts as both as customer and swap party in this case. 

Stage A: 

Receive from Government of India (Swap) = $100 Million 
Pay to US Bank (Borrowing)   = $100 Million 
Net Cash flow     = 0 

Stage B: 

Receive from Government of India (Project) = RS.740 Million 
Pay to Government of India (Swap)  = Rs.500 Million 
Net Cash inflow     = Rs.240 Million 

 

US Bank Drill Dip GOI 
$100 Million 

      $8% 

Rs.500 Crores 

Rs.740 Crores 

US Bank Drill Dip GOI - C 
$100 Million 

      $8% 

Rs.500 Crores 

Rs.740 Crores 

GOI - Swap 

Rs.500 Crores              $100 Million 
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Stage C: 

Convert Rs.240 Crores into $ = Rs.240 Crores X 1/$54 = $44.44 Million 
Less: Interest on loan ($100X8%)= $8 Million 
Net Cash inflow   = $36.44 Million 

Conclusion: It is better to enter into swap arrangement with government as the inflow is higher moreover the 
exposure is only Rs.240 crores compared to Rs.740 earlier. 
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IX. EQUITY VALUATION: 

Question no 1: Suppose that you expect General Motors Corporation (NYSE: GM) to pay a $2.00 dividend 

next year and that you expect the price of GM stock to be $58.00 in one year. The require rate of return for 

GM stock is 10 percent. What is your estimate of the value of GM stock? 

Solution: 

  = 
     

    
 

  = 
      

      
 

  = 
      

    
 

   = $54.54 

Question no 2: For the next 5 years, the annual dividends of a stock are expected to be $2.00, $2.10, $2.20, 

$3.50 and $3.75. In addition, the stock price is expected to be $40 in five years. If the cost of equity is 10 

percent, what is the value of share? 

Solution: 

Year Event Cash Flow ($) Present Value Factor @ 
10% 

Discounted Cash Flow ($) 

1 Dividend 1 2.00 0.9091 1.82 

2 Dividend 2 2.10 0.8264 1.73 

3 Dividend 3 2.20 0.7513 1.65 

4 Dividend 4 3.50 0.6830 2.39 

5 Dividend 5 3.75 0.6209 2.33 

5 Price 5 40.00 0.6209 23.84 

Value of the share today (P0) 34.76 
 

Question no 3: JC Penny (NYSE:JCP) current dividend is $0.5. The long term prospects of the company 

indicates stable growth rate of 6% in dividends. If the required rate of returns is 8.8%. Calculate the value of 

the equity stock using Gordon’s growth model? 

Solution: 

   = 
  

    
 

   = $0.50 

   = $0.50 (1+0.06) = $0.53 

   = 
     

          
 

   = $18.93 

Question no 4: Afton mines is a profitable company that is expected to pay a $4.25 dividend in the 

next year. Because it is depleting its mining properties, the best estimates is that dividends will 
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decline forever at a 10 percent rate. The required rate of return in Afton stock is 12%. What is the 

value of Afton Shares? 

Solution: 

   = 
  

    
 

   = $0.50; g = -10% 

   = 
     

            
 

   = 
     

    
 

   = $19.32 

Question no 5: Suppose a company has a beta of 1.1. The risk-free rate is 5.6 percent and the market risk 

premium is 6 percent. The current dividend of $2.00 is expected to growth at 5% indefinitely. What is the 

value of the company’s stock? If the price of the stock is $40, what dividend growth rate would be required 

to justify the $40 price? 

Solution: 

Part 1: Current Stock Price valued using Dividend growth Model (DGM)/ Gordon Growth Model 

   =                               Market Risk Premium = Rm - Rf 

   = 5.6 + (1.1 x 6) = 12.2% 

   =            

   = $2 X 1.05 = $2.10 

   = 
  

    
 

   = 
     

          
 

   = $29.17 

Part 2: Growth rate implied when the stock price is $40 

$40 = 
       

        
 

$4.88 – 40g = $2 + 2g 

$2.88 = 42g 

g = 
    

  
 = 6.86% 

Question no 6: A company has an EPS of Rs.10 and the opportunity cost of capital for its equity share 

holders is 16%. If the share is now trading at Rs.80, calculate the PVGO (Present value of growth 

opportunities). 
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Solution: 

   = 
   

  
 = 

     

   
 = Rs.62.50 

 The company reported an EPS of Rs.10. If we believe that the same EPS will continue forever without 

any growth then the value of the share is Rs.62.50 

 The value of the share actually is Rs.80. The difference Rs.17.5 (Rs.80 – Rs.62.50) is the present value 

the investor is paying for the growth opportunity. 

 When there is no growth we assume 0 retention and hence EPS = DPS 

*Question no 7: Delphi Products Corporation currently pays a dividend of $2 per shares and this dividend is 

expected to grow at a 15% annual rate for 3 years, then at a 10% rate for the next 3 years, after which it is 

expected to grow at a 5% forever. 

What value would you place on the stock if an 18% rate of return were required? Would your valuation 

change if you expected to hold the stock only 3 years? 

Solution: 

Part 1: 

Year Event Cash Flow Present Value Factor at 18% Discounted Cash Flow 

1    2(1.15) = 2.3 0.8475 1.95 

2    2.3 (1.15) = 2.65 0.7182 1.90 

3    2.65 (1.15) = 3.05 0.6086 1.86 

4    3.05(1.10) = 3.36 0.5158 1.73 

5    3.36(1.10) = 3.70 0.4371 1.62 

6    3.70(1.10) = 4.07 0.3704 1.51 

6       = 32.87 0.3704 12.17 

Value of the share today (    22.74 
 

   = 
  

    
 

   = 
    

         
 

   = 32.87 
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Notes: 

 The formula P0 = D1/ (Ke – g) can be applied only when the growth rate is constant. 

 In this problem, the growth rate is 15% for the first 3 years, 10% for the next 3 years and then 

stabilizes at 5%. 

 We can use the DGM (Dividend Growth Model) only after 6 years. Hence, we assumed that we hold 

the share for 6 years and calculated P6 is as D7/ (Ke – g) 

 What happens when the holding period changes say become 5 years or 7 years? 

o The share price will not change i.e. holding period has no influence over equity price.

 
o Both Mr. A and MR. B gets    to    while Mr. A gets it as dividend for lesser period and sales 

price for higher period. It is vice versa Mr. B. The manner of receiving the cash flow may 

change but the cash flow received is same. 

 Value of share is affected by only 3 factors: 

o Dividend – Represents Benefit from the asset (D) 
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o Risk – Represents    

o Growth – Represents growth in Benefit (g) 

Question no 8: Current EPS = Rs.10.16 

Growth rate in high growth period = 4% 

Length of high growth period = 4 years 

Payout ratio during high growth period = 52% 

Return on equity = 12% 

Expected growth rate in stable phase = 3% 

Payout ratio in stable phase period = 60% 

Calculate the value of equity share. 

Solution: 

Step 1: EPS4  

EPS4 = EPS0 X (1+g) 4 

EPS4 = 10.16 X (1+04) 4 = Rs.11.88 

Step 2: P4 

EPS5 = EPS4 X (1+g)  

EPS5 = 11.88 X (1+03) = Rs.12.24 

D5 = Rs.12.24 X 60% = 7.34 

   = 
  

    
 

   = 
    

         
 

   = 81.55 

Step 3: Value of equity share 

Year Event Cash Flow (Rs.) Present Value Factor at 12% Discounted Cash Flow 
(Rs.) 

1    10.16X1.04X525 = 5.49 0.8929 4.90 

2    10.16X1.042X525 = 5.71 0.7971 4.55 

3    10.16X1.043X525 = 5.94 0.7118 4.23 

4    10.16X1.044X525 = 6.18 0.6355 3.93 

4    81.55 0.6355 51.82 

Value of the share today (    69.43 
 

Notes: 

 What is “g”? Is it growth in earnings or growth in dividends? 

o “”g” is basically growth in earnings but when earnings grow the dividend also grows at same 

rate provided payout is constant. 

 Can we say D5 = D4 (1+g)? 

o No, because the payout ratio up to 4 years is 52% and 5th year changes to 60%. EPS5 = EPS4 

(1+g) and D5 = EPS5X5th  year payout ratio 
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 The dividend growth is influenced by 2 factors: 

o Growth in earnings 

o Payout Ratio 

H-Model for Share Valuation: 

Question no 9: You are valuing Siemens AG (Frankfurt: SIE) with the H-Model approach. The relevant inputs 

to your valuation are as follows:  

Current Dividend €1.00. 

The dividend growth rate is 29.28 percent, declining linearly over a 16 Year period to a final and perpetual 

growth rate of 7.26 percent. 

The risk-free rate is 5.34 percent, the market risk premium is 5.32 percent, and beta, estimated against the 

DAX, is 1.37. 

Use the linear declining growth model of Fuller and Hsia to value the stock. 

Solution: 

   =                             

   = 5.34 + (1.1 x 5.32) = 12.63% 

Share Valuation using H-Model: 

   = 
        

     
 

                  

     
 

   = 
          

             
 

                          

             
 

   = Rs.52.80 

Notes: 

 Company’s experience high growth during initial years and stabilizes a long term sustainable growth 

after some years. 

 If the growth rate linearly declines to the sustainable growth rate we apply H-Model. 

 The formula values the share as follows: 

o Value of the share growing at stable rate –  
        

     
 

o Premium for the super normal growth – 
                  

     
 

Question no 10: Elaine Bouvier is evaluating HRL. She wishes to value HRL using the three-stage dividend 

growth model with a linearly declining dividend growth rate in stage 2. After considerable study, Bouvier 

has decided to use the following information in her valuation (at the beginning of 2003): 

 The Current dividend is $0.39 

 Bouvier estimates the required rate of return on HRL stock at 8.72 percent. 

 Stage 1 – the dividend will grow at 11.3 percent annually for the next 5 years 

 Stage 2 – Which will loss for 10 years the dividend growth rate will decline linearly starting at the stage 1 

rate ending at stage 3 rate. 

 Stage 3 – The equilibrium long-term growth rate (in stage 3) will be 5.7 percent. 

Calculate the value of equity share using H-Model. 
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Solution: 

Step 1: Calculation of D5 

D5 = D0 (1+g) 5 = $0.39 (1.113)5 = $0.666 

Step 2: Calculation of P5 

   = 
        

     
 

                  

     
 

   = 
             

            
 

                            

            
 

   = $29.48 

Step 3: Value of the share today 

Year Event Cash Flow ($) Present Value Factor at 
8.72% 

Discounted Cash Flow ($) 

1    0.39X1.113 = 0.4341 0.9198 0.40 

2    0.39X1.1132 = 0.4831 0.8460 0.41 

3    0.39X1.1133 = 0.5377 0.7782 0.42 

4    0.39X1.1134 = 0.5985 0.7150 0.43 

5       0.6661+29.48 = 30.1461 0.6583 19.84 

Value of the share today (    21.50 
 

Question no 11: In the past year, DuPont (NYSE: DD) paid a $1.40 dividend that an analyst expects to grow 

at 9.3 percent annually for the next four years. At the end of year 4, the analyst expects the dividend to 

equal 40 percent of earning per share and the P/E for DD to be 11. If the required return on DD common 

stock is 11.5 percent, calculate the per-share value of DD common stock. 

Solution: 

Year Event Cash Flow ($) Present Value Factor at 
8.72% 

Discounted Cash Flow ($) 

1    1.4X1.093 = 1.53 0.8969 1.37 

2    1.4X1.0932 = 1.67 0.8043 1.34 

3    1.4X1.0933 = 1.83 0.7214 1.32 

4    1.4X1.0934 = 2 0.6470 1.29 

4    55 0.6470 35.58 

Value of the share today (    40.90 
 

Calculation of   : 

   =      X 40% 

2 =       X 40% 

     = 
 

   
 = 5 

   =      X P/E Ratio = $5 X 11 = $55 

Question no 12: A company is currently paying no dividend and will not pay for several years. It is expected 

that the company will begin to pay a dividend of $1.00 five years from now, and the dividend is expected to 
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grow at 5 percent thereafter. 

Calculate the value of the company’s equity share if the required rate of return is 11%. 

Solution: 

 The company does not pay dividends for the first 4 year. The first dividend is received at the end of 5th 

year i.e. D5 = $1 

 It is assumed that the investor holds the share for four years. The cash flows are D1 to D4 and P4. Since 

D1 to D4 is 0, the only cash flow is P4. 

 P4 = 
  

    
 

P4 = 
  

         
 = $16.67 

    =    X PVF (11%, 4Y) 

      = $16.67 X 0.6587 

      = $10.98 

*Free Cash Flow Models: 

 Value of a share is the present value of the future benefits the shareholder expects from the company 

discounted at the required rate of return of the investor (   . 

 The benefits available to the shareholders are measured in two ways: 

o Earnings – What the company earns for its shareholders measured as EPS 

o Dividend – What the shareholder receives from the company. 

 The main disadvantage of earnings is it is not a cash flow and are subjected to lot of accounting 

assumptions and policies. 

 Even though dividend is cash flow it also suffers from limitations: 

o A high growth company declaring less dividend will generally be undervalued under dividend 

models. 

o When we have to value share for acquiring controlling interest the dividend becomes 

irrelevant and what is relevant is the amount available to pay dividend because the person 

acquiring the controlling interest has the ability to influence the dividend decisions. 

 Free cash flow model combines the advantage of earnings and dividend approach. Free cash flows are 

cash flows available to the stake holders after meeting all commitments. 

 There are two free cash flow models: 

o Free Cash Flow for Firm (FCFF) – Cash flow available for shareholders and debt after meeting 

all commitments – If we discount free cash flow for firm with KOi/WACC (weighted average 

cost of capital) we get value of company. From it if we reduce the value of debt we get value 

of equity. Divide the value of equity by number of shares, we get value per share. 

o Free Cash Flow for Equity (FCFE) – Cash flow available to shareholders after meeting all 

commitments including debt – Discount FCFE using Ke we get value of equity. Divide it by 

number of shares we get value per share. 

Question no 13: Cagiati enterprises has FCFF of 700 million Swiss Francs (CHF). Cagiati’s before tax cost of 

debt is 5.7 percent and its required rate of return for equity is 11.8 percent. The company expects a target 

capital structure consisting of 20 percent debt financing and 80 percent equity financing. The tax rate is 

33.33 percent, and FCFF is expected to grow forever at 5.0 percent. Cagiati enterprises has debt outstanding 

with a market value of CHF 2.2 billion and has 200 million outstanding common shares. 
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a) What is Cagiati’s weighted average cost of capital? 

b) What is the total value of the firm? 

c) What is the total value of Cagiati’s equity using the FCFF valuation approach? What is the value per share 

using this approach? 

Solution: 

Part A: Calculation of weighted average cost of capital 

Source Proportion Cost Weighted Cost 

Equity 0.80 11.8 9.44% 

Debt 0.20 5.7 (1-33.33%) = 3.80% 0.76% 

Total 1  10.20% 
 

Part B: Calculation of value of firm under FCFF method 

Value of firm = 
     

    
 

   = 
                  

           
 

  = 14134.61 Million or 14.13461 Billion 

Part C: Value of Equity 

Value of equity = Value of firm – Value of debt 

   = 14.13461 Billion – 2.2 Billion 

   = 11.93461 Billion or 11934.61 Million 

Value per share = 
        

   
 = 59.67 

Question no 14: Cagiati enterprises has FCFE of 620 million Swiss Francs (CHF). Cagiati’s required rate of 

return for equity is 11.8 percent. FCFE is expected to grow forever at 5.0 percent. Cagiati enterprises has 200 

million outstanding common shares. 

What is the value of Cagiati’s equity using the FCFF valuation approach? What is the value per share using 

this approach? 

Solution: 

Step 1: Value of equity 

Value of equity = 
     

    
 

   = 
                  

           
 

  = 9573.53 Million 

Step 2: Value per Share (    

Value per share = 
       

   
 = 47.87  
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Question no 15: Charles Jones is evaluating Marathon Oil Company (NYSE: MRO) using a three stage growth 

model. He has accumulated the following information: 

 Current FCFF = $745 Million 

 Outstanding Shares – 309.39 Million 

 Equity beta = 0.90, risk free rate = 5.04 percent, and equity risk premium = 5.5 percent 

 Cost of Debt = 7.1 percent 

 Marginal tax rate = 34 percent 

 Capital Structure = 20 percent debt, 80 percent equity 

 Long-term debt = $1.518 Billion 

 Growth rate of FCFF 

o 8.8 percent annually in stage 1 Years 1 – 4 

o 7.4 percent in year 5, 6 percent in year 6, 4.6 percent in Year 7 

o 3.2 percent in Year 8 and thereafter 

Using the information that Jones has accumulate, estimate the following: 

1. WACC 

2. Total Value of the firm 

3. Total Value of equity 

4. Value per share 

 

Solution: 

Part 1: Calculation of weighted average cost of capital 

Step 1: Calculation of    

   =                             

   = 5.04 + (0.9 x 5.5) = 9.99% 

Step 2: Calculation of WACC/   

Source Proportion Cost Weighted Cost 

Equity 0.80 9.99% 7.99% 

Debt 0.20 7.1 (1 - 34%) = 4.686% 0.94% 

Total 1  8.93% 
 

Part B: Calculation of value of firm under FCFF method 

Year FCFF ($ in Million) Present Value Factor @ 
8.93% 

Discounted Cash flow ($ in 
Million) 

1 745 (1.088) = 811 0.9180 744 

2 811 (1.088) = 882 0.8428 743 

3 882 (1.088) = 959 0.7737 742 

4 959 (1.088) = 1044 0.7102 741 

5 1044 (1.074) = 1121 0.6520 730 

6 1121 (1.06) = 1188 0.5986 711 

7 1188 (1.046) = 1243 0.5495 683 

7 22391 0.5495 12304 
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Value of the firm today (    17398 
 

Value of firm in 7th year = 
     

    
 

    = 
                    

            
 

   = 22391 Million 

Part C: Value of Equity 

Value of equity = Value of firm – Value of debt 

   = $17398 Million – $1518 Million 

   = %15880 Million 

Part D: Value per Share 

Value per share = 
     

      
 = $51.33 

 

 

 

 

Calculation of Free Cash Flows: 

FCFF Calculation: 

From Profit After Tax (PAT) Profit After Tax (PAT) + Depreciation + Interest (1-t) – Investment in Fixed Asset 
– Increase in Working Capital 

From Cash Flow from 
operating Activities (CFO) 

Cash Flow from Operations (CFO) + Interest (1-t) – Investment in Fixed Assets 

From Earnings before 
interest and tax (EBIT) 

EBIT (1-t) + depreciation – Investment in fixed assets – Increase in working 
capital 

From Earnings before 
interest, tax, depreciation 
and amortization (EBDIT) 

EBDIT (1-t) + Depreciation X t – Investment in Fixed Assets – Investment in 
working Capital 

 

Notes: 

Items Notes 

PAT Profit Available to equity shareholders 

Investment in Fixed Assets Ignore Fixed assets purchased during the period for consideration other than 
cash but consider the effect by forecasting the cash flows for future period 

Working Capital Ignore notes payable and debts maturing shortly in the current liability and 
ignore cash and cash equivalents in current assets 

 

FCFE Calculation: 

From Profit After Tax (PAT) Profit After Tax (PAT) + Depreciation – Investment in Fixed Asset – Increase in 
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Working Capital + Net Borrowings 

From Cash Flow from 
operating Activities (CFO) 

Cash Flow from Operations (CFO)– Investment in Fixed Assets + Net Borrowings 

From Earnings before 
interest and tax (EBIT) 

EBIT (1-t) – Interest (1-t) + depreciation – Investment in fixed assets – Increase 
in working capital + Net Borrowings 

From Earnings before 
interest, tax, depreciation 
and amortization (EBDIT) 

EBDIT (1-t) + Depreciation X t – Interest (1-t) – Investment in Fixed Assets – 
Investment in working Capital + Net Borrowings 

 

FCFE to FCFF: 

FCFF XX 

Less: Interest (1-t) (XX) 

Add: Net Borrowings XX 

FCFE XX 
 

Question no 16: Cane Distribution Inc., is a distribution company incorporated on 31 December 2000 with 

initial capital infusions of $224,000 of debt and $336,000 of common stock. This initial capital was 

immediately invested in fixed capital of $500,000 and working capital of $60,000. Working capital initially 

consists solely of inventory. The fixed capital consists of non-depreciable property of $50,000 and 

depreciable property of $450,000. The latter has 1o-year useful life with no salvage value. Cane’s financial 

statement for the three years following its inception is given in Table-1 and Table-2 below. 

From the above calculate FCFF each year. 

Table-1: Cane Distribution’s Net income statement in thousand $ 

Year ending 31st Dec 2001 2002 2003 

EBITDA 200.00 220.00 242.00 

Depreciation 45.00 49.50 54.45 

Operating Income (EBIT) 155.00 170.50 187.55 

Interest Expense 15.68 17.25 18.97 

PBT 139.32 153.25 168.58 

Tax @ 30% 41.80 45.97 50.58 

Net Income (PAT) 97.52 107.28 118.00 
 

Table-2: Cane Distribution’s Balance sheet in thousand $ 

Year ending 31st Dec 2000 2001 2002 2003 

Cash 0.00 108.92 228.74 360.54 

Accounts Receivables 0.00 100.00 110.00 121.00 

Inventory 60.00 66.00 72.60 79.86 

Current Assets 60.00 274.92 411.34 561.40 

Fixed Assets 500.00 500.00 550.00 605.00 

Less: Accumulated Depreciation 0.00 45.00 94.50 148.95 

Total Assets 560.00 729.92 866.84 1017.45 

Accounts Payable 0.00 50.00 55.00 60.50 

Current Portion of Long term 
Debt 

0.00 0.00 0.00 0.00 

Current Liabilities 0.00 50.00 55.00 60.50 

Long term Debt 224.00 246.40 271.04 298.14 
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Common stock 336.00 336.00 336.00 336.00 

Retained Earnings 0.00 97.52 204.80 322.80 

Total Liabilities and Equity 560.00 729.92 866.84 1017.45 
 

Solution: 

Calculation of free cash flow for firm (FCFFF): 

Particulars 2001 2002 2003 

Net Income (PAT) 97.52 107.28 118.00 

(+) Depreciation 45.00 49.50 54.45 

(+) Interest Expense (1-t) 10.98 12.08 13.28 

(-) Investment in Fixed Assets - -50 -55 

(-) Increase in working Capital -56 -11.60 -12.76 

Free Cash Flow for firm 97.50 107.26 117.97 
 

Change in Working Capital: 

Particulars 2000 2001 2002 2003 

Current Assets:     

Debtors - 100 110 121 

Stock 60 66 72.6 79.86 

Total (A) 60 166 182.6 200.86 

Current Liabilities (B) 0 50 55 60.5 

Working Capital (A-B) 60 116 127.6 140.36 

Change in working 
Capital 

- -56 -11.6 -12.76 

 

Question no 17: Calculate FCFF from the following information. 

Year Ending 31 December 2001  ($) 2002 ($) 2003 ($) 

Cash Flow from Operations    

Net Income 97.52 107.28 118.00 

Less: Depreciation 45.00 49.50 54.54 

Increase in accounts receivable (100.00) (10.00) (11.00) 

Increase in inventory (6.00) (6.60) (7.26) 

Increase in accounts payable 50.00 5.00 5.50 

Cash Flow from Operations 86.52 145.18 159.69 

Cash Flow from Investment 
activities 

   

Purchases of PP&E 0.00 (50.00) (55.00) 

Cash flow from finance activities    

Borrowing/(repayment) 22.40 24.64 27.10 

Total Cash flow 108.92 119.82 131.80 

Beginning Cash 0.00 108.92 228.74 

Closing Cash 108.92 228.74 360.54 

Note:    

Cash paid for interest (15.68) (17.25) (18.97) 

Cash paid for taxes (41.80) (45.98) (50.57) 
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Solution: 

Calculation of free cash flow for firm (FCFF): 

Particulars 2001 2002 2003 

Cash flow from Operations 86.52 145.18 159.69 

(+) Interest (1-t) 10.98 12.08 13.28 

(-) Investment in Fixed Assets - -50 -55 

FCFF 97.5 107.26 117.97 
 

Question no 18: The Balance sheet, income statement, and statement of cash flows for the Pitts Corporation 

are shown in the table. The Pitts Corporation has net income of $240 in 2003. Show the calculations 

required to do each of the following: 

1. Calculate FCFF starting with net income figure. 

2. Calculate FCFE starting from the FCFF calculated in Part 1. 

3. Calculate FCFE starting with net income figure. 

4. Calculate FCFF starting with CFO. 

5. Calculate FCFE starting with CFO. 

6. Calculate FCFF and FCFE starting with EBIT 

7. Calculate FCFF and FCFE starting from EBITDA 

Financial statements for Pitts Corporation (in millions) 

For the year ended 31.12.02 31.12.03 

Assets   

Current Assets   

Cash and Cash equivalents 190 200 

Accounts Receivables 560 600 

Inventory 410 440 

Current Assets   

Gross Fixed assets 2200 2600 

Accumulated Depreciation (900) (1200) 

Net Fixed Assets 1300 1400 

Total Assets 2460 2460 

Liabilities and shareholder’s equity   

Current Liabilities   

Accounts Payable 285 300 

Notes Payables 200 250 

Accrued taxes and expenses 140 150 

Total Current Liabilities 625 700 

Long-term Debt 865 890 

Common Stock 100 100 

Additional paid-in capital 200 200 

Retained Earnings 570 650 

Total Shareholder’s Liability 970 1050 

Total Liabilities and shareholder’s 
equity 

2460 2640 

 

Statement of Income Year 31.12.03 



SFM-Notes                                                                                    MT-EDUCARE 

 

Page | 357  
 

 

 

Statement of Cash flows year ended 31.12.03 

Operating Activities  

Net Income 240 

Adjustments  

        Depreciation 300 

        Changes in working capital - 

        Accounts receivable (40) 

        Inventories (30) 

        Accounts Payable 15 

        Accrued taxes and expenses 10 

Cash provided by operating activities 495 

Investing Activities  

Purchase of fixed assets (400) 

Cash used for investing activities (400) 

Financing Activities  

Notes Payable 50 

Short-term financing issuances 25 

Common stock dividends (160) 

Cash used for financing activities (85) 

Cash and equivalents increase(decrease) 10 

Cash and equivalents at beginning of year 190 

Cash and equivalents at end of year 200 

Supplementary Cash flow disclosures  

Interest Paid 100 

Income Taxes paid 160 
 

Solution: 

Calculation of Change in working capital: 

Particulars 2002 2003 

Current Assets   

Debtors 560 600 

ended 

Total Revenues 3000 

Operating Costs and expenses 2200 

EBITDA 800 

Depreciation 300 

Operating Income (EBIT) 500 

Interest expense 100 

Income before tax 400 

Taxes (at 40 percent) 160 

Net Income 240 

Dividends 160 

Change in retained earnings 80 

Earnings per share $0.48 

Dividends per share $0.32 
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Inventory 410 440 

Total 970 1040 

Current Liabilities   

Accounts Payables 285 300 

Accrued tax 140 150 

Total 425 450 

Working Capital 545 590 

Increase in working capital 45 
 

1) FCFF from net income (PAT): 

Particulars Amount ($) 

Net Income 240 

Add: Depreciation 300 

Add: Interest (1-t) 60 [100(1-0.4)] 

Less: Investment in Fixed Assets (400) 

Less: Investment in Working Capital (45) 

Free Cash flows for firm (FCFF) 155 
 

2) FCFE from FCFF calculated from net income (PAT): 

Particulars Amount ($) 

Free Cash flows for firm (FCFF) 155 

Less: Interest (1-t) (60) 

Add: Net Borrowings 75 

Free Cash flows for equity (FCFE) 170 
 

3) FCFE from net income (PAT): 

Particulars Amount ($) 

Net Income 240 

Add: Depreciation 300 

Less: Investment in Fixed Assets (400) 

Less: Investment in Working Capital (45) 

Add: Net Borrowing 75 

Free Cash flows for equity (FCFE) 170 
 

4) FCFF from cash flow from operations: 

Particulars Amount ($) 

Cash flow from operating activities 495 

Add: Interest (1-t) 60 

Less: Investment in Fixed Assets (400) 

Free Cash flows for firm (FCFF) 155 
 

5) FCFE from Cash flow from operations: 

Particulars Amount ($) 

Cash flow from operations 495 

Less: Investment in Fixed Assets (400) 

Add: Net Borrowings 75 

Free Cash flows for equity (FCFE) 170 
 

6) FCFF from EBIT: 
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Particulars Amount ($) 

EBIT 500 

Add: Depreciation 300 

Less: EBIT (1-t) -200 [500(1-0.4)] 

Less: Investment in Fixed Assets (400) 

Less: Investment in Working Capital (45) 

Free Cash flows for firm (FCFF) 155 
 

7) FCFE from EBIT: 

Particulars Amount ($) 

EBIT (1-t) 300 

Add: Depreciation 300 

Less: Interest (1-t) 60 

Less: Investment in Fixed Assets (400) 

Less: Investment in Working Capital (45) 

Add: Net borrowings 75 

Free Cash flows for equity (FCFE) 170 
 

8) FCFF from EBITDA: 

Particulars Amount ($) 

EBITDA (1-t) 480[800(1-0.4)] 

Add: Depreciation X t 120[300(1-0.4)] 

Less: Investment in Fixed Assets (400) 

Less: Investment in Working Capital (45) 

Free Cash flows for firm (FCFF) 155 
 

9) FCFF from net income (PAT): 

Particulars Amount ($) 

EBITDA (1-t) 480 

Add: Depreciation X t 120 

Less: Interest (1-t) (60) 

Less: Investment in Fixed Assets (400) 

Less: Investment in Working Capital (45) 

Add: Net Borrowings 75 

Free Cash flows for equity (FCFE) 170 
 

Question no 19: The following information is available in respect of XYZ ltd which is expected to grow at 

higher rate for 4 years after which growth rate will stabilize at a lower level:  

Base year information:  

Revenues  Rs.2000 Crores 

EBIT   Rs.300 Crores 

Capital Expenditure Rs.280 Crores 

Depreciation  Rs.200 Crores 

Information for high growth period and stable growth period are as follows: 

Particulars High Stable 

Growth in revenue and EBIT 20% 10% 

Growth in Capital expenditure and 
depreciation 

20% Capital expenditure is offset by 
depreciation 
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Risk free rate 10% 9% 

Equity beta 1.15 1 

Market risk premium 6% 5% 

Pre-tax cost of debt 13% 12.86% 

Debt Equity ratio 1:1 2:3 

Working capital is 25% of revenue and corporate tax rate is 30%. 

What is the value of the firm? 

Solution: 

Step 1: Calculation of    

   =                             

   (1st 4 Years) = 10 + (1.15 x 6) = 16.9% 

   (after 4 Years) = 9 + (1.1 x 5) = 14% 

Step 2: Calculation of WACC/   (1st 4 Years) 

Source Proportion Cost Weighted Cost 

Equity 0.50 16.9% 8.45% 

Debt 0.50 13% (1 – 0.3) = 9.10% 4.55% 

Weighted Average cost of capital 13% 
 

Step 3: Calculation of WACC/   (after 4 Years) 

Source Proportion Cost Weighted Cost 

Equity 3/5 14% 8.4% 

Debt 2/5 12.86% (1 – 0.3) = 9% 3.6% 

Weighted Average cost of capital 12% 
 

 

Step 4: Capex - Depreciation 

Items 1 2 3 4 

Capex 336 403.2 483.84 580.6 

(-)Depreciation 240 288 345.60 414.72 

Net Investment 96 115.2 138.24 165.88 
 

Step 5: Change in working Capital 

Items 0 1 2 3 4 5 

Working Capital (25% of Sales) 500 600 720 864 1036.8 1140.48 

Change in working capital - 100 120 144 172.8 103.68 
 

Step 6: FCFF (1-5 Years) 

Items 1 2 3 4 5 

EBIT (1-t) 252 302.4 362.88 435.46 479 

Less: Capex – Depreciation (96) (115.2) (138.24) (165.88) 0 

Less: Increase in working capital (100) (120) (144) (172.7) (103.69) 



SFM-Notes                                                                                    MT-EDUCARE 

 

Page | 361  
 

FCFF 56 67.2 80.64 96.78 375.31 
 

Step 7: Value of the firm at the end of 4th year 

Value of firm at the end of year 4 = 
     

    
  

      = 
      

         
  

     = 18765.5 

Step 8: Value of firm today  

Year FCFF PVF@13% DCF 

1 56 0.8849 49.55 

2 67.2 0.7831 52.62 

3 80.64 0.6930 55.88 

4 96.78 0.6133 59.36 

4 18765.5 0.6133 11508.88 

Value of firm today      11726.29 
 

 

Formula for FCFE per share: 

FCFE = EPS – (C – D) (1 – B) - ∆WC (1 – b) where C = Capital Expenditure; D = Depreciation; b = Borrowing ratio; 

∆WC= Change in working Capital 

Derivation of the formula: 

FCFE = PAT + Depreciation – Capital Expenditure – ∆ in WC + Net Borrowings → Divide with no .of Shares 

FCFE = EPS + D – C – ∆WC + Net Borrowings 
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FCFE = EPS – (C –D) – ∆WC + [(C – D) + ∆WC] b 

FCFE = EPS – (C –D) – ∆WC + (C – D) b + ∆ WC X b 

FCFE = EPS – (C –D) + (C – D) b – ∆WC + ∆ WC X b 

FCFE = EPS – (C –D) (1 – b) – ∆WC (1 – b) 

Question no 20: Calculate the value of share from the following information. 

Profit of the company = Rs.290 Crores 

Equity shares of the company = Rs.1300 Crores 

Par Value = Rs.40 each 

Debt Ratio of company = 27% 

Long run growth rate of the company = 8% 

Beta = 0.1 

Risk free interest rate = 8.7% 

Market returns = 10.3% 

Capital expenditure per share = Rs.47 

Depreciation per share = Rs.39 

Change in working capital per share = Rs.3.45 

Solution: 

Step 1: Calculation of EPS 

Number of shares = 
              

     
 = 32.5 Crores 

EPS = 
             

           
 = Rs.8.92 per share 

Step 2: Calculation of FCFE per share 

FCFE = EPS – (C –D) (1 – b) – ∆WC (1 – b) 

  = 8.92 – (47 – 39) (1 – 0.27) – 3.45 (1 – 0.27) 

  = Rs.0.5615 

Step 3: Calculation of    

   =                 

   = 8.7 + [0.1 (10.3 – 8.7)] = 8.86% 

Step 4: Calculation of Value per share 

Value of share = 
     

    
 

  = 
                

           
  

  = Rs.70.51 

Question no 21: Vishal needs to prepare a valuation of Singh enterprises. He has assembled the following 

information for his analysis. It is now 1st day of 2003. 

EPS for 2002 is $2.4 
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For the next 5 Years the growth rate in EPS is given below, after 2007 the growth rate will be 7%. 

Year    2003 2004 2005 2006 2007 

Growth Rate  30% 18% 12% 9% 7% 

Net investment in fixed assets net of depreciation for the next 5years are given below, after 2007 Capex are 

expected to grow at 7% annually. 

Year   2003 2004 2005 2006 2007 

Net Capex per share 3 2.5 2 1.5 1 

The investment in working capital each year will equal 50% of the net investment in capital items. 30% of 

the net investment in fixed capital and investment in working capital will be financed by new debt financing. 

Current Market condition dictates risk free rate of 6%, premium 4% and then beta of 1.1 for Singh 

enterprises. 

Required:  

What is the per share value of sigh enterprises on the 1st day of 2003. What should be the trailing P/E on the 

1st day of 2003 and on the 1st day of 2007? 

Solution: 

Step 1: Calculation of FCFE 2003-07 

Particulars 2003 2004 2005 2006 2007 

EPS 2.4X130%=3.120 3.12X118%=3.682 3.682X112%=4.123 4.123X109%=4.494 4.494X107%=4.809  

Less: C(1-
b) 

3X70%=2.1 2.5X70%=1.75 2X70%=1.4 1.5X70%=1.05 1X70%=0.7 

Less: ∆WC 2.1X50%=1.05 1.75X50%=0.875 1.4X50%=0.7 1.05X50%=0.525 0.7X50%=0.350 

FCFE -0.030 1.057 2.023 2.919 3.759 
 

Step 2: Calculation of    

   =                             

   = 6 + (1.1 x 4) = 10.4% 

Step 3: Calculation of       

      = 
        

    
 

 = 
     

          
  

 = $110.56 

Step 4: Calculation of       

Year Cash Flow PVF @ 10.4% DCF 

1 -0.030 0.9058 -0.027 

2 1.057 0.8205 0.867 

3 2023 0.7432 1.503 

4 2.919 0.6732 1.965 

4 110.56 0.6732 74.429 

Value of the share on 1st day of 
2003         

$78.74 
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Notes: 

 P/E Ratio = MPS/EPS. 

 The EPS taken for calculating P/E can be either of the two: 

o Last reported EPS – Trailing P/E Ratio – The investor believes what is reported to continue 

forever 

o The projected EPS – Leading P/E Ratio – The investor believes what is projected to continue 

forever 

Step 5: Trailing P/E at the beginning of 2003 & 2007 

Trailing P/E Ratio at the beginning of 2003= 
                           

                           
 = 

     

   
 = 32.81 times 

Trailing P/E Ratio at the beginning of 2007= 
                           

                           
 = 

      

     
 = 24.60 times 

Leading P/E Ratio at the beginning of 2003= 
                           

                               
 = 

     

     
 = 25.23 times 

Leading P/E Ratio at the beginning of 2007= 
                           

                                
 = 

      

     
 = 22.99 times 

Economic Value Added (EVA): 

Example: A firm has capital investment of Rs.20 lakhs and the debt equity ratio is 1:1. Cost of equity is 12% 

(    and pre-tax cost of debt is 7%. EBIT is Rs.2 lakhs. Tax rate is 30%. 

Calculate EVA and discuss its relationship with share price. Are the shareholders satisfied with company’s 

performance? 

Solution: 

Method 1: 

Particulars Amount 

EBIT 200000 

Less: Interest (1000000 X 7%) 70000 

EBIT 130000 

Less: Tax @ 30% (130000X30%) 39000 

Profit After Tax (PAT) 91000 

Less: Expected Profit (1000000X12%) 1200000 

Economic Value Added -29000 
 

Method 2: 

Step 1: Calculation of WACC 

Source Proportion Cost Weighted Cost 

Equity 0.50 12% 6% 

Debt 0.50 7% (1-0.3)=4.9% 2.45% 

Total 1  8.45% 
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EVA = EBIT (1-t) -    X Capital Employed or [NOPAT X Capital Employed] 

  = 200000 (1-0.3) – 8.45% X 2000000 = -29000 

Notes: 

 The company gives its shareholders a profit of Rs.91000. EVA answers the question whether this profit 

is sufficient or not. 

 In this problem on their investment the shareholders requires Rs.120000 profit but the company gives 

only Rs.91000 profit. Hence there is an insufficiency of Rs.29000 to the requirement which is 

represented as negative EVA. 

 EBIT belongs to 3 persons: 

o Debt – Takes Interest 

o Government – Takes Tax 

o Shareholders – Balance 

 EBIT (1 – t) i.e. NO PAT is the amount available to debt and equity which is Rs.140000 but they expect 

on their capital employed of Rs.2000000, 8.45% return which is Rs.169000. The profit falls short of 

expectation by Rs.29o00 which is borne by shareholders because debt always get what they want 

neither more nor less. 

EVA and Share Price: 

 Let us assume the company has 1 lakh shares. Therefore the price per share before the current EPS is 

reported is Rs.10 (Rs.10L/1L) per share. 

 In other words the investors are expecting Rs.1.2 EPS to perpetuity which discounted at 12% gives 

Rs.10 share price. 

 When the company now reports EPS of Rs.0.91 (Rs.91000/10000) the market will surely reacts to this 

information. 

 The market price of the share now becomes P0 = EPS/ke = 0.91/12% = Rs.7.58 i.e. the market now 

believes that the earnings expected to be Rs.0.91 to perpetuity. 

 EVA per share is -Rs.0.29 (-Rs.29000/100000). There is a perception that there is going to be a –Rs.0.29 

value addition to perpetuity and the present value of this negative EVA is -0.29/12% = -Rs.2.42. This is 

the erosion in share price. Thus the share price is Rs.7.58 (Rs.10 – Rs.2.42) 

 Impact of EVA on share price: 

o EVA Negative – Shareholder’s expectation not met and share price reduces 

o EVA = 0 – Meets shareholder’s expectation and the share price unchanged 

o EVA Positive - Shareholder’s expectation exceeded and share price increases 

Question no 22: Consider the following operating information gathered from 3 companies that are identical 

except for their capital structures: 

Particulars P Ltd. Q Ltd. R Ltd. 

Total Invested Capital Rs.100000 Rs.100000 Rs.100000 

Debt/Assets ratio 0.8 0.5 0.2 

Shares Outstanding 6100 8300 10000 

Before tax cost of debt 14% 12% 10% 

Cost of equity 26% 22% 20% 

Operating Income 
(EBIT) 

Rs.25000 Rs.25000 Rs.25000 
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Net income Rs.8970 Rs.12350 Rs.14950 

Tax rate 35% 35% 35% 

(a) Compute the weighted average cost of capital (WACC) for each firm. 

(b) Compute the Economic Value Added (EVA) for each firm. 

(c) Based on the results of your computations in part b, which firm would be considered the best 

investment? Why? 

(d) Assume the industry P/E ratio generally is 15, using the industry norm, estimate the share price for each 

share. 

(e) What factors would cause you to adjust the P/E ratio value used in part d so that it is more appropriate? 

Solution: 

Answering the questions for P Ltd.: 

Step 1: Calculation of WACC 

Source Proportion Cost Weighted Cost 

Equity 0.2 26% 5.2% 

Debt 0.8 14%(1-0.35)=9.1% 7.28% 

Weighted Cost of Capital (WACC) 12.48% 
  

Step 2: Calculation of EVA 

EVA  = EBIT (1-t) – WACC X Capital Employed 

  = 25000 (1-0.35) – 12.48%X100000 

  = 16250 – 12480 

 = 3770 

Answering the questions for Q Ltd.: 

Step 1: Calculation of WACC 

Source Proportion Cost Weighted Cost 

Equity 0.5 22% 11% 

Debt 0.5 12%(1-0.35)=7.8% 3.9% 

Weighted Cost of Capital (WACC) 14.9% 
  

Step 2: Calculation of EVA 

EVA  = EBIT (1-t) – WACC X Capital Employed 

  = 25000 (1-0.35) – 14.9%X100000 

  = 16250 – 14900 

 = 1350 

Answering the questions for R Ltd.: 

Step 1: Calculation of WACC 

Source Proportion Cost Weighted Cost 

Equity 0.8 20% 16% 

Debt 0.2 10%(1-0.35)=6.5% 1.3% 
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Weighted Cost of Capital (WACC) 17.3% 
  

Step 2: Calculation of EVA 

EVA  = EBIT (1-t) – WACC X Capital Employed 

  = 25000 (1-0.35) – 17.3%X100000 

  = 16250 – 17300 

 = -1050 

Part C: P ltd. would be considered as the best investment opportunity as it is having high EVA. 

Part D: Calculation of Share Price using P/E model 

Company PAT (Rs.) No.of Shares EPS (Rs.) P/E Ratio Market Price (Rs.) 

P Ltd. 8970 6100 1.4704 15 22.05737 

Q Ltd. 12350 8300 1.4879 15 22.3192 

R Ltd. 14950 10000 1.4950 15 22.425 

The marker is willing to pay 15 times the EPS as price for share. Hence MPS = EPS X P/E ratio 

Part E: Factors to be adjusted in P/E 

Industry P/E ratio cannot be adapted as it as to value company’s share. It should be adjusted for the following: 

 The industry leverage may be different than company’s leverage. Hence adjust for the leverage 

impact. 

 Industry’s P/E ratio represents the P/E ratio of a pure plain company i.e. company having only one 

business. If the share being is valued is having portfolio of business then P/E the portfolio should be 

considered. 

Question no 23: Associated Advertising Agency (AAA) just announced that the current financial year’s 

income statement reports its net income to be Rs.1200000. AAA’s marginal tax rate is 40 percent, and its 

interest expense for the year was Rs.1500000. The company has Rs.8000000 of invested capital, of which 60 

percent is debt. In addition, AAA tries to maintain a weighted average cost of capital (WACC) near 12 

percent. 

(a) Compute the operating Income, or EBIT, AAA earned in the current year. 

(b) What is AAA’s Economic Value Added (EVA) for the current year? 

(c) AAA has 500000 equity share outstanding. According to the EVA value you computed in Part b, how 

much can AAA pay in dividends per share before the value of the firm would start to decrease? If AAA does 

not pay any dividends, what would you expect to happen to the value of the firm? 

Solution: 

Step 1: Calculation of EBIT 

Profit after tax (PAT) = 1200000 

Profit before tax (PBT) = 
   

   
= 

       

     
 = 2000000 

EBIT   = PBT + Interest = 2000000 + 1500000 = 3500000 

Step 2: Calculation of Economic Value Added 
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EVA = EBIT (1-t) – KO X Capital Employed 

  = 3500000 (1-0.40) – 12%X8000000 

  = 2100000 – 960000 

  = 1140000 

Step 3: EVA and Dividend 

 Under constant earnings approach there is no growth expectation which means the shareholders 

expect 100% dividend payout on the constant expected earnings. 

 When EVA is positive, it means the company has earned more than shareholder’s expectation to the 

extent of EVA. In this problem EVA per share is Rs.2.28 (Rs.1140000/500000). 

 What to do with this EVA of RS.2.28? 

o Declare as dividend in addition to the normal expect dividend – Share price will increase due 

to increase dividend 

o Declare normal dividend and retain EVA to propel EPS growth – Share price will increase due 

to increased growth 

Question no 24: Using the chop-shop approach (or Break-up value approach) assign a value for Cornett 

GMBH, whose stock is currently trading at a total market price of €4 Million. For Cornett, the accounting 

data set forth three business segments: consumer wholesale, specially services, and assorted centers. Data 

for the firm’s three segments are as follows: 

Business segment Segmental sales Segmental assets Segmental income 

Consumer wholesale €1500000 €750000 €100000 

Specialty services €800000 €700000 €150000 

Assorted centers €2000000 €3000000 €600000 

Industry data for “pure-lay” firms have been compiled and are summarized as follows: 

Business Segment Capitalization/Sales Capitalization/Assets Capitalization/Operating 
Income 

Consumer wholesale 0.75 0.60 10.00 

Specialty services 1.10 0.90 7.00 

Assorted centers 1.00 0.60 6.00 
 

Solution: 

Business Valuation using capital to sales ratio: 

Business Segment Capital to Sales Segment Sales Theoretical Values 

Consumer wholesale 0.75 €1500000 €1125000 

Specialty services 1.10 €800000 €880000 

Assorted centers 1.00 €2000000 €2000000 

Total Value   €4005000 
 

Business Valuation using capital to assets ratio: 

Business Segment Capital to Assets Segment Assets Theoretical Values 

Consumer wholesale 0.60 €750000 €450000 

Specialty services 0.90 €700000 €630000 

Assorted centers 0.60 €3000000 €1800000 

Total Value   €2880000 
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Business Valuation using operating income ratio: 

Business Segment Capital to Assets Segment Assets Theoretical Values 

Consumer wholesale 10.00 €100000 €1000000 

Specialty services 7.00 €150000 €3500000 

Assorted centers 6.00 €600000 €3600000 

Total Value   €5650000 
 

Value of GMBH = (€4005000+€2880000+€5650000)/3 = €4178000 

X. MUTUAL FUNDS: 

Learning Objectives: 

1. Calculation of NAV (Net Asset Value) 

2. Calculation of Return/Yield from Mutual Fund 

3. Different types of Mutual Fund Schemes based on income distribution 

a. Dividend Plan 

b. Dividend Re-Investment Plan 

c. Growth Plan 

d. Bonus Plan 

4. SIP (Systematic Investment Plan) 

5. Performance measures in Mutual Funds 

a. Sharpe Index 

b. Treynor Ratio 

c. Jensen’s Alfa (α) 

6. Portfolio Strategies 

a. Buy and Hold 

b. Constant Ratio Plan 

c. Constant Proportion Portfolio insurance plan 

7. Your return vs. Mutual fund return 

Introduction: 

 A person wants to do business can do through the agents called as board of directors by becoming 

shareholder of the company. 

 Investor invests in money mutual funds. Mutual funds invests money in securities of Companies. When 

investor invests money he will be allotted “Units” as representative of investment. 

 All the mutual funds institutions are like trusts. 

 Generally mutual funds institutions issues units to get money from the general public. For this money 

the public will be allotted “units”. Mutual funds institutions invests in stocks, bonds, government 

bonds, gold bonds etc., 

 The investor can specify where to invest the money viz., equity oriented, growth oriented etc., 

 Generally there are 3 types of returns generated by the investment: 

o Dividend/Interest 

o Realized Capital Gain – Profit on sale of investments 

o Unrealized Capital Gain - Increase in the value of the asset 

Concept of NAV: 
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 Every day Mutual funds assumes itself to be closed and calculates NAV which should be reported to 

public viz., newspapers, moenycontrol.com etc., 

 NAV of the mutual fund is the market value of the assets in which the money is invested reduced by 

any outside liabilities. 

 Mutual fund can invest in the following which should be valued as follows: 

o Listed Securities – Valued at current market value at the end of the day 

o Unlisted Securities – Fair Value or Book Value whichever is lower 

o Listed Bonds - Valued at current market value at the end of the day 

o Unlisted Bonds – Fair Value or Book Value whichever is lower 

o Government of India Securities – Fair Value or Book Value whichever is lower 

o Cash and other liquid securities – Book Value 

 The NAV calculated is divided by the no.of units to know the NAV per unit. 

 Why should we know NAV? 

o NAV is similar to share price. NAV should be known to calculate the return for the unit holders. 

o And for allocating the no.of units at the time of purchase or sale. 

 Holding period return on mutual fund can be calculated as follows: 

o Holding period return (Yield) = 
                  

    
 

 Dividend given by the fund can be of two types: 

o Dividend given out of dividend & interest earned through securities 

o Dividend given out of realized capital gain on securities 

 Mutual fund can be broadly classified into 3 types: 

o Closed Ended Fund 

o Open Ended Fund 

o Exchange Traded Fund 

Closed Ended Mutual Funds: 

 Closed ended mutual fund will work similar to company which will have fixed life and units. This fund 

issues units through Initial Public Offer. If an investor wants to sell the fund can sell in secondary 

market but he cannot sell to company. 

 This mutual fund has to do one of the following two things: 

o Listing with stock exchange 

o In the limited period they should publish periodic redemption plan 

Open Ended Mutual Funds: 

 These types of mutual funds are more popular in the market. This funds receive money from the public 

and invests in securities. 

 In this type of funds the no.of units are fluctuating i.e. not constant. Whenever the investor can invest 

in this type of mutual funds and can withdraw at any time. 

 Here buying and selling happens with fund house directly. Here there is no necessity to list with stock 

exchange. 

 The fund house sell and buys at the NAV. 

Question no 1: The following particulars are available for a scheme of mutual fund. Calculate current net 

asset value (NAV) of each unit of the scheme. 

Scheme Size Rs.1000 lacs 
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Face value of a unit Rs.10 

Investments In shares 

Market value of 
shares 

Rs.2500 Lacs 

 

Solution: 

No.of Units = Rs.1000 Lakhs/ Rs.10 = Rs.100 Lakhs units 

NAV = 
                     

           
 = 

             

         
 = Rs.25/Unit 

Question no 2: A mutual fund made an issue of 10 lakhs unit at Rs.10 each on 1.1.08. It made the following 

investments. 

50000 equity share of 100 each @ Rs.160 Rs.8000000 

7% Government Securities Rs.800000 

9% Debentures unlisted Rs.500000 

10% debentures listed Rs.500000 

Total Rs.9800000 
 

During the year Rs.12 Lakhs dividends were received on equity shares. Interest on all types of debts were 

received. At the end of the year equity shares and debentures were quoted at 175% and 90% respectively. 

Other investments are at par. 

Find the NAV if the operating expenses doting the year are Rs.5 lakhs. Also find the NAV if the mutual fund 

distributed Rs.0.80 as dividend. 

Solution: 

Cash in hand at the year-end: 

Opening Cash Balance = Rs.200000 

Dividend Received = Rs.1200000 

Interest on all securities = Rs.151000 (7%X800000 + 9%X500000 + 10%X500000)  

Operating Expenses = (Rs.500000)  

Closing Cash Balance = Rs.1051000 

Calculation of NAV: 

Cash Balance    = Rs.1051000 

7% Government Securities  = Rs.800000 

9% Debentures    = Rs.500000 

Equity shares 50000 shares @ 175 = Rs.8750000 

10% Debentures @ 90% of Rs.500000 = Rs.450000 

Total Assets    = Rs.11551000 

No. of units    = 10 Lakhs 

NAV per unit    = Rs.11.55 

NAV when the fund declares Rs.0.80 dividend: 

Total Assets before dividend   = Rs.11551000 

Cash paid as dividend (10 Lakhs X Rs.0.80) = Rs.800000 
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Total Assets after dividend   = Rs.10751000 

No. of units     = 10 Lakhs 

NAV per unit     = Rs.10.75 

Question no 3: Following is the content of an open end scheme of a mutual fund, which contains 15000 units 

as on day 1. 

Company No.of Shares Day 1 Price Day 2 Price 

J 1000 49.93 52.01 

K 2000 38.23 39.56 

L 4500 44.07 45.92 

Calculate Day 1’s NAV.  

Suppose 1000 addition units were purchased by investor by Day 2 at day 1’s NAV price and the portfolio 

manager utilizes entirely for L ltd. Find out NAV of Day 2. There is no load in the above scheme. 

Solution: 

“NAV of Open ended fund” Scheme: 

Step 1: Calculation of Day 1 NAV 

Company Shares Marker Price per Share Market Value 

J 1000 49.93 49930 

K 2000 38.23 76460 

L 4500 44.07 198315 

Total Market Value 324705 
 

NAV = 
      

     
 = Rs.21.65 per unit 

Step 2: No.of Shares of L Ltd. Purchased 

Amount invested by investor = Rs.21.65 X 1000 units = Rs.21650 

No.of Shares Purchased  =  
        

        
 = 491 shares 

Step 3: Calculation of Day 2 NAV 

Company Shares Marker Price per Share Market Value 

J 1000 52.01 52010 

K 2000 39.56 79120 

L 4991 45.92s 229186 

Total Market Value 360316 
 

NAV = 
      

     
 = Rs.22.52 per unit 

Question no 4: Calculate today’s NAV of Flexi fund if the following details are given:  

[] Yesterday’s NAV = Rs.12.8700  

[] Total Number of outstanding units: 1.25 crores; Face Value = Rs.10.  

[] Expenses = Rs.1 Lakhs; [Assume sales NAV & Repurchases NAV to be Rs.12.87] 

Appreciation of Portfolio 
today 

Rs.12 lakhs  
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Units – Fresh Subscription 2 lakhs 

Units – Redemption 0.75 lakhs 

Dividends received RS.1 lakh 
 

Solution: 

Calculation of NAV of open ended fund: 

Particulars Computation Amount (Rs. In 
Lakhs) 

Opening Value 125 lakh units X Rs.12.87 1608.75 

Fund increase due to fresh units 2 lakh units X Rs.12.87 25.74 

Fund increase due to redemption of units 0.75 lakh units X Rs.12.87 (9.65) 

Dividend received Given 1 

Appreciation in portfolio value Given 12 

Operating expenses Given (1) 

Closing Fund Value  1636.84 

Units 125 L + 2L – 0.75L 126.25 

NAV 1636.84/126.25 Rs.12.9651/- 
 

Structure of Mutual Fund Institution: 

 

In the above AMC (Asset Management Company) should always be a company and the sponsor should be BOI 

(Body of Individuals). AMC will be having three wings like investment, marketing and administration. MF-

Trusts appoints AMCs to invest on behalf of company for which AMC charges fee as a percentage of fund 

value. 

Question no 5: A has invested there mutual fund schemes as per details below: 

Name of the Scheme MF A MF B MF C 

Date of investment 01.12.04 01.01.05 01.03.05 

Amount of investment Rs.50000 Rs.1 Lakh Rs.50000 

Entry date NAV Rs.10.50 Rs.10 Rs.10 

Closing date NAV (31.3.05) Rs.10.40 Rs.10.10 Rs.9.80 

Dividend Received till Rs.950 Rs.1500 Nil 
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31.3.05 

Required:  

What is the effective yield per annum in respect of each of the three schemes up to 31st March, 2005? 

Solution: 

Items MF A MF B MF C 

A) Amount Invested Rs.50000 Rs.100000 Rs.50000 

B) Entry date NAV Rs.10.50 Rs.10 Rs.10 

C) No.of Units (A/D) 4761.90 10000 5000 

D) Closing date NAV (31.3.05) Rs.10.40 Rs.10.10 Rs.9.80 

E) Capital Gain or Loss per unit (B-D) Rs.-0.10 Rs.0.10 Rs.-0.20 

F) Capital Gain or Loss amount (EXC) Rs.-476.10 Rs.1000 Rs.-1000 

G) Dividend Received Rs.950 Rs.1500 - 

H) Total Return (F+G) Rs.473.81 Rs.2500 Rs.-1000 

Calculation of Annualized Yield: 

Mutual Fund Annualized Yield 

MF A Rs.473.81/Rs.50000 X 100 X 12/4 = 2.84% 

MF B Rs.2500/Rs.100000 X 100 X 12/3 = 10% 

MF C Rs.-1000/Rs.50000 X 100 X 12/1 = -24% 
 

Question no 6: A MF having 300 units has shown its NAV as Rs.8.75 and Rs.9.45 at the beginning and end of 

the year. The MF has two options:  

a. Pay Rs.0.75 per unit as dividend and Rs.0.60 per unit as CG distribution or 

b. These distributions are reinvested at an average NAV of Rs.8.65 per unit. 

Which of the two options would you prefer? 

Solution: 

% Yield when dividend distributed in Cash: 

Particulars Computation Amount (Rs.) 

A) Appreciation in NAV (Rs.9.45 – Rs.8.75 ) X 300 units 210 

B) Dividend Received Rs.1.35 X 300 units 405 

C) Total Return (A + B) 615 

D) Opening Value Rs.8.75 X 300 units 2625 

E) % of Yield (C/AX100) Rs.615/Rs.2625 X 100 23.43% 
 

% Yield when dividend Reinvested: 

Particulars Computation Amount (Rs.) 

A) Opening Value Rs.8.75 X 300 units 2625 

B) Dividend Rs.1.35 X 300 units 405 

C) No.fo Units allotted Rs.405/Rs.8.65 46.82 

D) Closing Value Rs.9.45 X 346.82 units 3277 

E) Appreciation in NAV  (D-A) Rs.652 

F) % of Yield (E/AX100) Rs.652/Rs.2625 X 100 24.84% 
 

Conclusion: Reinvestment option gives higher yield. 
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Systematic Reinvestment Plan (SIP): 

Question no 7: Two funds are available for investment. Fund A is being launched today i.e.30-09-2005 and 

available for investment at Rs.10 per unit. A similar fund B (Same risk profile like Fund A) is also available for 

investment at Rs.19.45 per unit. The information of quarterly NAV for the next three quarters are available 

as given below. Assuming that investor X prefers fund A and investor Y prefers Fund B for investment 

through SIP (Systematic Investment Plan) each installment entailing Rs.2000 for the four quarters including 

the initial investment, which investor (X or Y) would clock a higher return on investment, as on 30/06/2006. 

(Ignore time value of money). Is the difference in return because of one investor chose to invest at Rs.10 and 

the other at Rs.19.45? 

 

Solution: 

Fund A: 

Date Computation Units 

30/09/2005 Rs.2000/Rs.10 200 

31/12/2005 Rs.2000/Rs.11.1567 179.26 

31/03/2006 Rs.2000/Rs.14.768 135.43 

30/06/2006 Rs.2000/Rs.12.8554 155.58 

Total Units  670.27 

Value Rs.12.8554X670.27 Rs.8616.59 

Appreciation in NAV Rs.8616.59 – Rs.8000 Rs.616.59 

% Yield Rs.616.59/Rs.8000 X 12/9 X 
100 

Rs.10.28% 

 

Fund B: 

Date Computation Units 

30/09/2005 Rs.2000/Rs.19.45 102.83 

31/12/2005 Rs.2000/Rs.21.5 93.02 

31/03/2006 Rs.2000/Rs.27.15 73.66 

30/06/2006 Rs.2000/Rs.23.69 84.42 

Total Units  353.93 

Value Rs.23.69X353.93 Rs.8384.60 

Appreciation in NAV Rs.8384.60 – Rs.8000 Rs.384.60 

% Yield Rs.384.60/Rs.8000 X 12/9 X 100 Rs.6.41% 
 

Mutual Fund A has given more return. 

Notes: 

 In SIP (Systematic Investment Plan), an investor invests regular amounts in mutual funds and the fund 

allots the units at the NAV prevailing on the date of investment. It is similar to RD (Recurring Deposit). 

 The advantage of SIP (Systematic Investment Plan) is that the unit holder will not be affected greatly 

by the fluctuations in the NAV because 

o NAV Increases – Happy because his existing units value has increased 

o NAV Decreases – Happy because he gets more units allotted for his investment. 

Closing NAV Fund A Fund B 

30/09/2005 Rs.10 Rs.19.45 

31/12/2005 Rs.11.1567 Rs.21.50 

31/3/2006 Rs.14.768 Rs.27.15 

30/3/2006 Rs.12.8554 Rs.23.69 
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 At what NAV we enter is not relevant, how much it grows is only relevant. 

***Question no 8: Sun moon mutual fund (Approved Mutual fund) sponsored open-ended equity oriented 

scheme “Chanakya Opportunity Fund”. There are three plans viz., A-Dividend Re-investment plan, B-Bonus 

plan and C-Growth plan. 

At the time of initial offer on 01.04.1995, Mr. Anand, Mr. Bachhan and Ms. Charu, three investor invested 

Rs.1 Lakh. Each and chosen plan B, C and A respectively. The history of the fund is as follows: 

Date Dividend (%) Bonus Ratio NAV per unit (FV Rs.10) 

28.07.1999 20  30.70     31.40     33.42 

31.08.2000 70 5:4 58.42     31.05     70.05 

31.10.2003 40  42.18     25.20     56.15 

15.03.2004 25  46.45     29.10     64.28 

31.03.2004  1:3 42.18     20.05     60.12 

24.03.2005 40 1:4 48.10     19.95     72.40 

31.07.2005   53.75     22.98     82.07 

On 31st July all three investors redeemed all the balance units. Calculate annual rate of return to the 

investor. Consider the following:  

Long term gain is exempt from income tax. Short term Capital gain is charged at 10%. Securities transaction 

tax at 0.2% only on the sale or redemption of units. Ignore education cess. 

Solution: 

Part 1: Dividend reinvestment plan 

Date Investment (Rs.) NAV (Rs.) Units Cumulative Units 

01.04.1995 100000 10 10000 10000 

28.07.1999 (10000XRs.10X20%) 20000 30.70 651.46 10651 

31.08.2000 (10651XRs.10X70%) 74557 58.42 1276.22 11927 

31.10.2003 (11927XRs.10X20%) 47708 42.18 1131.01 13058 

15.03.2004 (13058XRs.10X25%) 32645 46.45 702.79 13761 

24.03.2005 (13761XRs.10X40%) 55044 48.10 1144.36 14905 
 

Sales Proceeds [14905 Units X Rs.53.75 X 99.80%]    = Rs.799541 

Less: Short Capital gain tax [1144 units X (Rs.53.75X99.8%-Rs.48.10) X10% = Rs.634 

Sales Proceeds after tax        = Rs.798907 

Return from the investment (Rs.798907 – Rs.100000)    = Rs.698907 

Annualized Return (Rs.698907/Rs.100000X12/124)    = 73.33% 

Expressing Yield as Compounded Annual Growth Rate (CAGR): 

Future Value = Present Value X (1+r) n 

Rs.798907 = Rs.100000 X (1+r) 124 

(1+r) 124  = 
         

         
  

(1+r) 124  = 7.98907 

1+r   = √       
   

 

1+r  = 1.0169 

r  = 0.0169 or 1.69% per month or 20.28% per annum 
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Part 2: Bonus Plan 

Date Bonus Ratio Computation Units Cumulative Units 

01.04.1995 - - - 10000 

31.08.2000 5:4 10000/4X5 12500 22500 

31.10.2004 1:3 22500/3X1 7500 30000 

24.03.2005 1:4 30000/3X1 7500 37500 
 

Sales Proceeds [37500 Units X Rs.22.98 X 99.80%]    = Rs.860016 

Less: Short Capital gain tax [7500 units X (Rs.22.98X99.8%-Rs.19.95) X10% = Rs.2238 

Sales Proceeds after tax        = Rs.857788 

Return from the investment (Rs.857788 – Rs.100000)    = Rs.757788 

Annualized Return (Rs.757788/Rs.100000X12/124)    = 73.33% 

Expressing Yield as Compounded Annual Growth Rate (CAGR): 

Future Value = Present Value X (1+r) n 

Rs.857788 = Rs.100000 X (1+r) 124 

(1+r) 124  = 
         

         
  

(1+r) 124  = 8.57788 

1+r   = √       
   

 

1+r  = 1.01748 

r  = 0.01748 or 1.748% per month or 20.976% per annum 

Part 3: Growth Plan 

Sales Proceeds [10000 Units X Rs.82.07 X 99.80%]    = Rs.819058 

Return from the investment (Rs.819058 – Rs.100000)    = Rs.719058 

Annualized Return (Rs.719058/Rs.100000X12/124)    = 69.59% 

Expressing Yield as Compounded Annual Growth Rate (CAGR): 

Future Value = Present Value X (1+r) n 

Rs.819058 = Rs.100000 X (1+r) 124 

(1+r) 124  = 
         

         
  

(1+r) 124  = 8.19058 

1+r   = √       
   

 

1+r  = 1.01710 

r  = 0.01710 or 1.71% per month or 20.52% per annum 

Your return vs. Mutual fund return: 

MFR = 
  

      
 + RE; MFR = Mutual Fund Return, YR = Your Return; IE = Issue Expenses; RE = Recurring Expenses 

Question no 9: You can earn a return of 15 percent by investing in equity shares on your own. You are 

considering a recently announced equity mutual fund scheme where the initial issue expense are 15 percent 

and the recurring annual expense are expected to be 2 percent. How much should the mutual fund scheme 

earn to provide a return of 15 percent to you? 
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Solution: 

Mutual Fund Return  = 
           

                  
 + Recurring Expenses 

   = 
  

      
 + 0.02 

   = 0.1765 + 0.02 

    = 0.1965 or 19.65% 

Notes: 

 An investor can invest directly in equity or through mutual funds. 

 If he earns 15% through direct investment, then to give him the same 15% the fund should earn 

19.65%. So that after meeting issue expenses and recurring charges what is left is 15%. 

Question no 10: You can earn a return of 13 percent by investing in equity shares on your own. You are 

considering a recently announced equity mutual fund scheme where the initial issue expense are 5 percent 

and the recurring annual expense are expected to be 1.8 percent. How much should the mutual fund 

scheme earn to provide a return of 13 percent to you? 

Solution: 

Mutual Fund Return  = 
           

                  
 + Recurring Expenses 

   = 
  

     
 + 0.018 

   = 0.1368 + 0.018 

    = 0.1548 or 15.48% 

Question no 11: You can earn a return of 14 percent by investing in equity shares on your own. You are 

considering a recently announced equity mutual fund scheme where the initial issue expense are 6 percent. 

You believe that the mutual fund scheme will earn 16.5 percent. At what recurring expense (in percentage 

terms) will you be indifferent between investing on your own and investing through the mutual fund? 

Solution: 

Mutual Fund Return  = 
           

                  
 + Recurring Expenses 

Recurring Expenses = Mutual Fund Return - 
           

                  
 

   = 0.165 – 
  

     
 

   = 0.165 – 0.1489 

    = 0.0161 or 1.61% 

Constant Ratio Plan: 

**Question no 12: Ms. Sunidhi is working with an MNC at Mumbai. She is well versant with the portfolio 

management techniques and wants to test one of the techniques on an equity fund she has constructed and 
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compare the gains and losses from the technique with those from a passive buy and hold strategy. The fund 

consists of equities only and the ending NAVs of the find he constructed for the last 10 months are given 

below: 

Month Ending NAV (Rs./Unit) Month Ending NAV (Rs./Unit) 

December 2008 40.00 May 2009 37.00 

January 2009 25.00 June 2009 42.00 

February 2009 36.00 July 2009 43.00 

March 2009 32.00 August 2009 50.00 

April 2009 38.00 September 2009 52.00 

Assume Sunidhi had invested a notional amount of Rs.2 Lakhs equally in the equity fund and the total 

portfolio (of bonds) in the beginning of December 2008 and the portfolio was being rebalanced each time 

the NAV of the fund increased or decreased by 15%. 

You are required to determine the value of the portfolio for each level of NAV following the constant Ratio 

plan. 

Solution: 

Step 1: Calculation of value of portfolio under Constant Ratio Plan 

Month NAV % 
Change 

Reba
lance 

Bond 
(Rs.) 

Equity 
(Rs.) 

Portfolio 
Value (Rs.) 

Units Purchased 
or Sold 

Units 

December 40 - - 100000 100000 200000 2500 – Purchase 2500 

Jan-Before 25 37.5% Yes 100000 62500 162500 - 2500 

Jan-After 25   81250 81250 162500 750 – Purchase 3250 

Feb-Before 36 44% Yes 81250 117000 198250 - 3250 

Feb-After 36 - - 99125 99125 198250 496.53 – Sell 2753.47 

March 32 11.11% No 99125 88111 187236 - 2753.47 

April-Before 38 18.75% Yes 99125 104632 203757 - 2753.47 

April-After 38 - - 101878 101879 203757 72.46 – Sell 2681.01 

May 37 2.63% No 101878 99197 201075 - 2681.01 

June 42 13.51% No 101878 112602 214480 - 2681.01 

July 43 2.38% No 101878 115283 217161 - 2681.01 

Aug-Before 50 16.27% Yes 101878 134050 235928 - 2359.29 

Aug-After 50 - - 117964 117964 235928 321.71 – Sell 2359.29 

Sep 52 4% No 117964 122683 240647 - 2359.29 
 

Under constant ratio plan the portfolio on September end is Rs.240647. 

Step 2: Calculation of value of portfolio under Passive Buy and Hold Strategy 

 In this strategy we invested Rs.1 lakh in bond and Rs.1 lakh in equity fund getting 2500 units in 

December. 

 In this September the portfolio value is 

Bond Value    = Rs.100000 

Add: Equity Value (2500 units X Rs.52) = Rs.130000 

Portfolio Value    = Rs.230000 

Notes: 
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 Investment should be dispassionate i.e. one should not panic when prices fall and be greedy increase. 

 This Constant Ratio Plan makes the investor buy when the prices are falling and makes the investor sell 

when the prices are increasing i.e. profits are booked and transferred to bond market during price 

increase and bonds are diluted and transferred to equity market when the prices are falling. 

Performance Indicators in Mutual Funds: 

1. Sharpe Index: 

a. Formula = 
                                          

                      
 

b. For taking 𝝈 risk the extra return earned is ‘expected return – risk free return’. 

c. How much is the extra return earned for every unit of risk taken is what Sharpe index measures. 

d. Higher the Sharpe index better the performance of the mutual fund or a share. 

2. Treynor Ratio: 

a. Formula = 
                                          

        
 

b. For taking   risk the extra return earned is ‘expected return – risk free return’. 

c. How much is the extra return earned for every unit of risk taken is what Sharpe index measures. 

d. Higher the Treynor ratio better the performance of the mutual fund or a share. 

3. Jenson’s Alpha (α): 

a. Formula = Expected Return (ER) – SML Return 

b. See portfolio notes 

Question no 13: Grow more firm is trying to decide between two investment funds. From past performance 

they were able to calculate the following average returns and standard deviations for these funds. The 

current risk-free rate is 8 percent and the firm will use this as a measure of the risk-free rate. 

Particulars ABC Fund XYZ Fund 

Average return (r) (percent) 18 16 

Standard Deviation 
(percent) 

20 15 

 

Solution: 

Calculation of Sharpe Index for both the mutual funds: 

Formula = 
                                          

                      
 

Fund Computation Sharpe Index 

ABC (18 – 8) / 20 0.5 

XYZ (16 – 8) / 15 0.53 
 

XYZ has performed better because it gives higher return for every unit of risk taken. 

Question no 14:  With a risk-free rate of 10% and with the market portfolio having an expected return of 

20% with a standard deviation of 8%, what is the Sharpe Index for portfolio X, with a mean of 14% and a 

standard deviation of 18%? For portfolio Y, having a return of 20% and a standard deviation of 16%? Would 

you rather be in the market portfolio or one of the other two portfolios? 

Solution: 
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Calculation of Sharpe Index for the three portfolios: 

Formula = 
                                          

                      
 

Portfolio Computation Sharpe Index 

Market Portfolio (20 – 10) / 8 1.25 

Portfolio X (14 – 8) / 18 0.22 

Portfolio Y (20 – 8) / 16 0.625% 
 

Market portfolio has the highest Sharpe index, hence invest money in market portfolio by investing in index 

funds. 

Question no 15: The following are the data on fie mutual funds: 

Fund Return Standard Deviation Beta 

Dhan Raksha 16 8 1.50 

Dhan Varsha 12 6 0.90 

Dhan Vredhi 14 5 1.40 

Dhan Mitra 18 10 0.75 

Dhan Laheri 15 7 1.25 

What is the reward-to-variability ratio and the ranking if the risk-free rate is 7 percent? 

Solution: 

Calculation of reward-to-variability ratio as per Sharpe Index: 

Formula = 
                                          

                      
 

Portfolio Computation Sharpe Index 

Dhan Raksha (16 – 7) / 8 1.125 

Dhan Varsha (12 – 7) / 6 0.833 

Dhan Vredhi (14 – 7) / 5 1.4 

Dhan Mitra (18 – 7) / 10 1.1 

Dhan Laheri (15 – 7) / 7 1.1428 
 

Dhan Laheri has the highest Sharpe index, hence invest money in Dhan Laheri. 

Calculation of reward-to-variability ratio as per Treynor Ratio: 

Formula = 
                                          

        
 

Portfolio Computation Sharpe Index Rank 

Dhan Raksha (16 – 7) / 
1.50 

6 3 

Dhan Varsha (12 – 7) / 
0.90 

5.56 4 

Dhan Vredhi (14 – 7) / 
1.40 

5 5 

Dhan Mitra (18 – 7) / 14.67 1 
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0.75 

Dhan Laheri (15 – 7) / 
1.25 

6.4 2 

 

Dhan Mitra has the highest Sharpe index, hence invest money in Dhan Laheri. 

Question no 16: You are analyzing the performance of a mutual fund. The ten year historical statics are as 

follows: 

Year 2009 2008 2007 2006 2005 2004 2003 2002 2001 2000 

Mutual Fund (MF) 14 -1 21 31 11 19 20 12 -10 12 

Index Portfolio (M) 5 21 23 -6 32 18 5 17 -12 10 

The average rate of GOI bond for this period is can be assumed to be 6%. Evaluate the performance of the 

fund based on (a) Sharpe Index (b) Treynor Ratio (c) Jenson Alpha (d) Morning Star Index (e) Fama Model  

Solution: 

Step 1: Calculation of Standard Deviation (𝝈) and Beta (β): 

Year S M (S -  ) (M -  )                   (S -  ) X (M -  ) 
2009 14 5 1.1 -6.3 1.21 39.69 - 6.93 

2008 -1 21 -13.9 9.7 193.21 94.09 -134.83 

2007 21 23 8.1 11.7 65.61 136.89 94.77 

2006 31 -6 18.1 -17.3 327.61 299.29 -313.13 

2005 11 32 -1.9 20.7 3.61 428.49 -39.33 

2004 19 18 6.1 6.7 37.21 44.89 40.87 

2003 20 5 7.1 -6.3 50.41 39.69 -44.73 

2002 12 17 -0.9 5.7 0.81 32.49 -5.13 

2001 -10 -12 -22.9 -23.3 524.41 542.89 533.57 

2000 12 10 -0.9 -1.3 0.81 1.69 1.17 

Total 129 113 0 0 1204.9 1660.1 126.3 

 

  = 
   

  
 = 12.9 (Expected return from the mutual fund) 

  = 
   

  
 = 11.3 (Return on Marker Portfolio) 

Covariance of Security and Market =  
∑              

 
 = 

      

  
 = 12.63 

Standard deviation of security  = √
∑        

 
 = √

       

  
 = 10.98% 

Standard deviation of security  = √
∑        

 
 = √

       

  
 = 12.88% 

Beta     = 
                                 

    = 
     

       = 0.0761 

Step 2: Sharpe Index 

Sharpe Index     = 
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Sharpe index for Mutual Fund   = 
      

     
 = 0.628 

Sharpe index for Market portfolio (Index fund) = 
      

     
 = 0.411 

Since the Sharpe index for mutual fund is higher it has outperformed the market. 

Step 3: Treynor Ratio 

Treynor Ratio     = 
                                          

        
 

Treynor Ratio for Mutual Fund   = 
      

      
 = 90.67 

Treynor Ratio for Market portfolio (Index fund) = 
      

 
  = 5.3 

The mutual fund has outperformed the market 

Step 4: Jensen Alpha 

SML Return =             

   = 6% + 0.076 (11.3% - 6%) 

   = 6.40% 

Jensen Alpha for security= Expected Return – SML Return 

 = 12.9 – 6.40 = 6.5% 

Since Alpha is positive the fund has outperformed the market. 

Step 5: Morning Star Index 

Year S M Risk Of Loss in Security 
(ROL:S) 

  

2009 14 5 0 1 

2008 -1 21 0 0 

2007 21 23 0 0 

2006 31 -6 0 12 

2005 11 32 0 0 

2004 19 18 0 0 

2003 20 5 0 1 

2002 12 17 0 0 

2001 -10 -12 16 18 

2000 12 10 0 0 

Total 129 113 23 32 
 

Note: A security or a market should earn minimum 6%. Anything below that is loss (Risk of loss) 

Average risk of loss of Mutual Fund = 
  

  
 = 2.3% 

.9Average risk of loss of Market Portfolio = 
  

  
 = 3.2% 
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Morning Star index of Mutual Fund = Return – Risk of Loss = 12.9% – 2.3% = 10.6% 

Morning Star index of Market Portfolio = Return – Risk of Loss = 11.3% – 3.1% = 9.18% 

The fund has outperformed the market portfolio since its morning star index is more. 

Step 6: Fama Model 

Risk premium of the portfolio = Return of portfolio – Risk free return = 12.9 – 6 = 6 

Risk premium required for the given risk =         X 
  

  
 = (11.3 – 6) X  

     

     
 = 4.51 

Since the actual premium earned is more than the required premium the fund has outperformed the market. 

**Question no 17: On 01.07.2005 Mr. A has invested in 10000 units of face value of Rs.10 per unit. On 

31.03.2006 dividend was paid @ 10% and annualized yield was 140%. On 31.03.2007, 20% dividend was 

given. On 31.03.2008, Mr. A redeemed his all his 11270.56 units when his annualized was 75.45% over the 

period of his holding. What are the NAVs as on 31.03.2006, 31.03.2007 and 31.03.2008? 

Solution: 

Calculation of NAV as on 31-03-2006: 

Investment in portfolio on 01.07.2015   = 10000 units X 10 = Rs.10000 

Yield from 01.07.2005 to 31.03.2006   = 140% X 9/12 = 105% 

Portfolio Value as on 31.03.2006 with 105% yield = Rs.100000 X 205% = Rs.205000 

Dividend Received     = 10000 units X Rs.10 X 10% = Rs.10000 

NAV as on 31.03.20016     = (205000 – 10000)/1000o units = Rs.19.50 

Units received as dividend    = Rs.10000/Rs.19.50 = 512.82 units 

Total units as on31.03.2006    = 10000 + 512.82 = 10512.82 Units 

Portfolio Value      = 10512.82 Units X Rs.19.5 = Rs.205000 

Calculation of NAV as on 31-03-2007: 

Dividend Received    = 10512.82 Units X Rs.10 X 20% = Rs.21026 

Units received as dividend  = 11270.56 units – 10512.82 units = 757.74 units 

NAV as on 31.03.2007   = Dividend Amount / Units Received = Rs.21026/757.74 = Rs.27.75 

Calculation of NAV as on 31-03-2008: 

Annualized yield for the holding period = 75.45% 

Total Yield for the holding period = 75.45%X33/12 = 207.4875% 

Portfolio Value as on 31.03.08  = Rs.100000X307.4875% = Rs.307487 

NAV as on 31.03.08   = Rs.307487/11270.56 units = Rs.27.28 

Exchange Traded Funds (ETF): 

 ETFs are now becoming very popular. These are very helpful are index hedging. 

 Closed ended funds issues fixed units and receives money. These units will be traded in the stock 

market at the price determined by the demand and supply not at NAV as open ended mutual funds. 

But NAV place a role in quoting the price by the investor. The closed ended funds may not trade at fair 

prices at all times. The closed ended fund can trade at either premium or discount which is one de-

merit. 
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 Open ended will not trade in market. Open funds are traded at NAV with the Mutual Fund trust. But 

the disadvantage of the open ended mutual fund is high volatility in the investment. 

 The advantages of both open ended and closed ended mutual funds can be combined with Exchange 

Traded Funds. 

 There are 3 parties involved in the Exchange Traded Fund transaction: 

o Exchange Traded Fund 

o Authorized participant 

o Normal Investor 

 Normal Investors cannot buy/sell the units from the exchange traded fund directly. He can only buy 

and sell in the secondary market but the exchange traded fund is open ended mutual fund. 

 This Exchange traded fund can work when there are persons called as Authorized participants. 

Exchange traded funds are open ended mutual funds to Authorized participants only. 

 Who can be an authorized participant? 

o Authorized participants are those persons who are big buying power 

o Generally Authorized participants will be financial institutions, big banks, big stock brokers, 

investment banks. 

 Exchange traded Fund will invest directly in the market. Authorized participants will buy the shares of 

nifty in the same proportion in the market and sell the shares to the exchange traded funds. In return 

for the amount Authorized participants are allotted units called as “Creation Units”. 

 Authorized participants starts selling the units in the secondary market to the normal investors. 

 ETF is at advantage that it has got all the shares it wants to invest through Authorized participants. 

 Authorized participants are at advantage that the units to the Authorized participants are allotted at 

NAV which he can sell in the secondary market at higher price to make profit. Even it can be sold at 

low price. 

 The units may be trading at either premium or discount. Whenever there is a considerable 

increase/decrease in the price from NAV the Authorized participants makes the fund value to come to 

NAV. 

 IF the unit is trading at premium, authorized participants goes to the market and purchases the shares 

which will be given to Exchange Traded fund. In return for the shares given authorized participants will 

be allotted units. Authorized participants sells the units in the secondary market which reduces the 

price nearer to NAV due to increased supply. 

 IF the unit is trading at discount, authorized participants goes to the market and purchases the units 

which will be given to Exchange Traded fund. In return for the units given authorized participants will 

be given shares. Authorized participants buys the units in the secondary market which reduces the 

price nearer to NAV due to decreased supply. The shares are sold by the authorized participants in the 

secondary market. 

 Advantages of the Exchange Traded Fund: 

o To the Exchange Traded Fund – No brokerage as the fund will not redeem directly in the 

market 

o To the Authorized Participants – Brokerage is borne by the authorized participant which he will 

collect from the investors through increased price. 

o To the Normal Investors – New investors is passed on the new investors. The NAV is 

unaffected by the brokerage. 
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XI. CURRENCY FUTURES****: 

Question no 1: On January 5, an Indian firm exported goods to an US firm for a consideration of $400000 

receivable on 15th of February. The spot exchange rate is Rs/$ = 44 and March dollar futures is trading at 

Rs/$= 45.  Suggest a strategy to the Indian firm to hedge its receivable exposure. On 15th February if the 

exchange rate in cash market drops to Rs/$ = 39 and on the same date the March futures is trading at Rs/$ = 

41. Calculate the hedge efficiency. Redo the computations if the spot exchange rate on 15th February is Rs 

47 and the dollar futures are trading on that day at Rs 46. For computation assume the futures contract size 

to be $75000. 

Solution: 

Step 1: Identification of Futures Hedging Strategy 

Exposure = $400000 – Receivables 

Enter Forward = Sell $ 

Strategy = Sell $ Futures 

No.of Contracts = 
       

      
 = 5.33 Contracts or 5 contracts 

Strategy defined is sell March $ futures 5 contracts at Rs.45. 

Step 2: On 15th February – Situation 1 

Cash Market: 

Sell = $400000 at Rs.39 to the bank 

 = Rs.15600000 

Futures Market: 

Sell $ = Rs.45 

Buy $ = Rs.41 
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Gain/$ = Rs.4 

Profit = Rs.4 X $375000 = Rs.1500000 

Total Inflow = Rs.15600000 + Rs.1500000 = Rs.17100000 

Hedge Efficiency Ratio: 

Rupee to be received at spot rate = Rs.44 X $400000 = Rs.17600000 

Cash Actually received for exposure = Rs.15600000 

Loss     = Rs.2000000 

Futures Gain    =Rs.1500000 

Hedge efficiency Ratio = 
      

    
 = 

          

          
 = 75% 

Step 3: On 15th February – Situation 2 

Cash Market: 

Sell = $400000 at Rs.47 to the bank 

 = Rs.18800000 

Futures Market: 

Sell $ = Rs.45 

Buy $ = Rs.46 

Loss/$ = Rs.1 

Loss = Rs.1 X $375000 = Rs.375000 

Total Inflow = Rs.18800000 – Rs.375000 = Rs.18425000 

Hedge Efficiency Ratio: 

Rupee to be received at spot rate = Rs.44 X $400000 = Rs.17600000 

Cash Actually received for exposure = Rs.18425000 

Profit     = Rs.1200000 

Futures Loss    =Rs.375000 

Hedge efficiency Ratio = 
      

    
 = 

          

         
 = 320% 

Question no 2: On January 5, an Indian firm imported goods from an US firm for a consideration of $400000 

payable on 15th of February. The spot exchange rate is Rs/$ = 44 and March dollar futures is trading at Rs/$= 

45.  Suggest a strategy to the Indian firm to hedge its payable exposure. On 15th February if the exchange 

rate in cash market drops to Rs/$ = 39 and on the same date the March futures is trading at Rs/$ = 41. 

Calculate the hedge efficiency. Redo the computations if the spot exchange rate on 15th February is Rs 47 

and the dollar futures are trading on that day at Rs 46. For computation assume the futures contract size to 

be $75000. 

Solution: 

Step 1: Identification of Futures Hedging Strategy 
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Exposure = $400000 – Payables 

Enter Forward = Buy $ 

Strategy = Buy $ Futures 

No.of Contracts = 
       

      
 = 5.33 Contracts or 5 contracts 

Strategy defined is buy March $ futures 5 contracts at Rs.45. 

Step 2: On 15th February – Situation 1 

Cash Market: 

Buy = $400000 at Rs.39 from the bank 

 = Rs.15600000 

Futures Market: 

Buy $ = Rs.45 

Sell $ = Rs.41 

Loss/$ = Rs.4 

Loss = Rs.4 X $375000 = Rs.1500000 

Total Outflow = Rs.15600000 + Rs.1500000 = Rs.17100000 

Hedge Efficiency Ratio: 

Rupee to be paid at spot rate = Rs.44 X $400000 = Rs.17600000 

Cash Actually paid for exposure = Rs.15600000 

Profit    = Rs.2000000 

Futures Loss   =Rs.1500000 

Hedge efficiency Ratio = 
      

    
 = 

          

          
 = 133% 

Step 3: On 15th February – Situation 2 

Cash Market: 

Buy = $400000 at Rs.47 from the bank 

 = Rs.18800000 

Futures Market: 

Buy $ = Rs.45 

Sell $ = Rs.46 

Gain/$ = Rs.1 

Gain = Rs.1 X $375000 = Rs.375000 

Total Outflow = Rs.18800000 – Rs.375000 = Rs.18425000 

Hedge Efficiency Ratio: 

Rupee to be paid at spot rate = Rs.44 X $400000 = Rs.17600000 

Cash Actually paid for exposure = Rs.18425000 
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Loss     = Rs.1200000 

Futures Gain    =Rs.375000 

Hedge efficiency Ratio = 
      

    
 = 

         

          
 = 31.25% 

Question no 3: Today is March 1. A UK firm is planning to import chemicals worth $6 million from US. The 

payment is due on June 1. The Spot $/£ rate is 1.5765 and the three month forward rate is 1.5685.  LIFFE $/£ 

futures are trading at 1.5695 explain how the firm can hedge its payable by using futures. On June 1 the $/£ 

spot rate turns out to be 1.5875 and June futures price 1.5850 explain why the futures hedge did  not turn  

out to be a perfect  hedge. In retrospect, would a forward hedge have been better? 

Solution: 

Facts: 

Exposure   = $6000000 

Spot Rate ($/£)   = 1.5765 

Forward Rate ($/£)  = 1.5685 

Futures Rate ($/£)  = 1.5695 

Spot Rate on June 1($/£) = 1.5875 

Futures Price on June 1 ($/£) = 1.5850 

Option 1: Futures Hedging 

 In UK the quote will be given for the home currency pound and not for the foreign currency dollar. 

 UK firm is having a payable exposure in foreign currency dollar. Hence it should normally go for buy 

dollar futures. Since the LIFEE trades pound futures, we should go for sell pound futures. (Buying dollar 

is same as selling pounds). 

 Quantity of pound to be sold in futures market = exposure/futures Price = $6000000/1.5695 = 

£3822873 

 One sterling futures contract size in LIFEE is £625000. Hence number of pound contracts = 

£3822873/62500 = 61 contracts 

 Strategy in futures market: Sell 61 pound sterling contracts (61 X 62500 = £3812500) at 1£ = $1.5695 

On Maturity Date: 

Cash Market: 

Approach bank and buy $6000000 at the spot rate prevailing on that date (£ = $1.5875), Pound Outflow = 

$6000000/$1.5875 = £3779527 

Futures Market: 

 Particulars  Computation Amount 

Short Futures (Sell) £3812500 X $1.5695 $5983718 

Long Futures (Buy) £3812500 X $1.5850 $6042812 

Loss in futures market  $59094 

Loss converted to pound using spot rate on June 1 $59094/$1.5875 £37224 
 

Total £ Outflow under futures strategy: 
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Particulars Amount 

Outflow in cash market £3779527 

Loss in Future Market £37224 

Total Outflow £3816751 
 

Option 2: Forward Hedging 

Exposure $6000000 
Forward rate ($/£) $1.5685 
Pound Outflow $6000000/$1.5685 = £3825310 
 

Futures hedging gives a lower pound outflow and hence better than forward hedging. 

Question no 4: XYZ Ltd. is an export oriented business house based in Mumbai. The Company invoices in 

customer's currency. Its receipt of US $100000 is due on September 1, 2009. 

Market information as at June 1, 2009 is: 

Exchange Rates 
(US$/Rs.) 

 Currency Futures 
(US$/Rs.) 

 

Spot 0.02140 June 0.02126 

1 Month Forward 0.02136 September 0.02118 

3 Months Forward 0.02127 Contract Size Rs.472000 
 

 Initial Margin Interest Rates in 
India 

June Rs.10000 7.50% 

September Rs.15000 8.00% 

On September 1, 2005 the spot rate US$/Rs. Is 0.02133 and current rate is 0.02134. Comment which of the 

following methods would be most advantageous for XYZ Ltd. 

(a) Using forward contract 

(b) Using currency futures 

(c) Not hedging currency risks. 

It may be assumed that variation in margin would be settled on the maturity of the futures contract. 

Solution: 

Part a: Forward contract 

Rupee inflow = $100000 x 1/0.02127 = Rs 4701457 

Part b: Futures hedging 

The quotes given are not for dollar futures but for rupee futures. Hence we should approach the problem as 

buying and selling rupees [home currency] for determining profit or loss in futures market as well as for 

determining number of contracts etc. 

1 Futures contract selected September futures 

2 September futures price Rs.1 = $0.02118 

3 Futures buy or sell Since we are going to sell $ on September, we want have a 
guaranteed $ selling price or Rs. buying price. Hence buy Rs. 
Futures. 
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4 Amount of Rupee futures to be bought $100000 X 1/1.002118 = Rs.4721435 

5 No.of Futures contract Rs.4721435/Rs.472000 = 10 Contracts 

6 Strategy Buy 10 September Rupee Futures contract at $0.02118 

7 Profit or loss on 1st 
September 

Buy  = $0.02118 
Sell  =  $0.02134 
Profit per Rs = $0.00016 
Profit per contract = 472000 x $0.00016 = $75.52 
Profit for 10 contracts = 75.52 x  10 = $755.20 
Profit converted to Rs using 1st September spot rate = 
755.20 x 1/0.02133 = Rs 35406 

8 Interest cost on margin deposit 15000 x 8% x 3/12 x 10 contracts = 3000 

9 Conversion of $ to Rs in the cash 
market 

$100000 x 1/0.02133 = Rs 4688233 

10 Net inflow Conversion  proceeds  = Rs 4688233 
Profit from futures market = Rs 35406 
Interest cost of margin deposit = -Rs 3000 
Net inflow  = Rs 4720639 

 

Part c: No hedging 

Rupee inflow = $100000 x 1/0.02133 = Rs 4688233 

Conclusion:  

It is advantageous to hedge through futures market as the inflow is the highest. 

Question no 5: The corporate treasurer of a US multinational receives a fax on 21st February from its 

European subsidiary. The subsidiary will transfer 10 million to the parent company on 16th august. The 

corporate treasurer decides to hedge the position using currency futures. The available spot and futures rate 

of the Euro on the 21st February are: 

Spot per euro September Future euro December Future euro 

US$1.0600 US$1.0000 US$1.600 

a. What expiry month will be chosen for the future by the corporate treasurer? 

b. Will the corporate treasurer go long or short on the euro future? 

c. If the corporate treasurer plans to hedge through futures in the European currency market, will he buy or 

sell 

    dollar futures? 

d. What is the unhedged and hedged outcome on 16th august, if the spot and futures rate on the 16th 

august are as follows: 

Spot per euro September Future euro December Future euro 

US$1.0100 US$1.0200 US$1.200 
 

Solution: 

Part a: 

The treasurer should choose September euro futures because that contract only matures nearest to the date 

of requirement i.e. august 16th. The reason for selecting the nearest expiring month is that, it will be very close  

to the spot rate due to convergence, If we take December futures, it will be far away from august 16th. 

 Part b: 
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The US Company will be receiving euro on august 16th and would like to go for forward sell. Instead of hedging 

using forward it uses futures and hence the position it should take in futures market is sell futures or short 

futures. 

Part C: 

If the treasurer wants to hedge using dollar futures, he should take long position (Buy dollar futures) because 

on august 16th, selling euro also means buying dollar. 

Part D: 

Step 1: Un-hedged Outcome 

The treasurer will sell 10 million euros at 1 euro = $1.01. The $ realization is 100 lacs X $1.01 = $101 lacs. 

Step 2: Hedged Outcome 

 Cash Market: Sell euro and realize $101 lacs 

 Futures Market: 

Sell Futures = $1.000 

Buy Futures = $1.020 

Loss per euro = $0.020 

Total Loss = $0.020 X 100 lacs = $2 lacs 

 Net Realization = $101 lacs - $2 lacs = $99 lacs 

 

Question no 6: On a certain day in February a speculator observes the following prices in the foreign 

exchange and currency future markets:  

$/£ Spot  : 1.6465 

March Futures  : 1.6425 

September Futures : 1.6250 

December Futures : 1.6130 

The  speculator  thinks  that  the  markets  are  overestimating  the  weakness  of sterling against the dollar. 

How can she act on this view to make a profit? 

Solution: 

From the futures prices quoted it is evident that the market is expecting the pound to decrease in value. 

However we believe that the market it overestimating the weakness of the pound i.e. the pound will not 

decrease so much in value. Hence. As per out assessment the pound futures is underpriced. Hence we should 

go long on pound futures or buy futures. 
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XII. MERGERS AND ACQUISITIONS: 
 

 Individually what a person can achieve is less than what a group can achieve. 

 Synergy means two things added is more than the sum added. 

 There are two types of mergers: 

o One company acquiring another company 

o Two companies merging together to form a new company 

 The company which is buying another company is called as “Acquiring company” and the company 

which is being bough is called “Target Company”. 

 What a buyer of merger would say as reasons for the transaction? 

o An opportunity to grow faster, with a ready-made market share. 

o To eliminate a competitor by buying it out. 

o Better integration-horizontal or vertical. 

o Diversification with minimum cost and immediate profit. 

o To improve dividend yield, earnings or book value. 

o To forestall the company’s won takeover by a third party. 

o To enjoy the prospect of turning around a sick company. 

 What a vendor (seller) of merger would say as reasons for the transaction? 

o Declining sales or earnings 

o An uncertain future 

o Owners wants to slow down or retire with no successor in sight 
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o Desire to maximize growth under the umbrella of a larger company. 

o To raise cash for a more promising line of business. 

o A lack of adequate financial and management skills. 

o To concentrate time and effort on what it can do best. 

Question no 1:  

 

Compensation paid to Y ltd. for takeover is Rs.12 lakhs 

Find the NPV of the two firms? 

Solution: 

NPV of Y: 

Purchase Consideration Received = Rs.12 Lakhs 

Market Value of Y   = (Rs.10 Lakhs) 

Net Present Value of Y   = Rs.2 Lakhs 

NPV of X: 

Market Value of XY   = Rs.60 lakhs 

Market Value of X   = (Rs.40 lakhs) 

Purchase Consideration Received = (Rs.12 Lakhs) 

Net Present Value of X   = Rs.8 Lakhs 

Alternatively, NPV = Benefit – Cost 

Benefit of Merger = Market Value of XY - Market Value of X - Market Value of Y 

Synergy   = Rs.60 lakhs -  Rs.40 lakhs – Rs.10 lakhs = Rs.10 lakhs 

Note: Synergy is nothing but the market value of merged company reduced by the market value of individual 

companies. 

Cost of Merger: 

Purchase Consideration Paid = Rs.12 Lakhs 

Market Value of Y  = (Rs.10 lakhs) 

Cost    = Rs.2 lakhs 

NPV of X: 

Benefit   = Rs.10 lakhs 

Cost   = (Rs.2 Lakhs) 

NPV of X  = Rs.8 lakhs 

Question no 2: Very Big ltd. Is determined to report earnings per share of Rs.2.67. It therefore acquires the 

small and little company. You are given the following facts: 

Particulars Very Big Ltd Small and Little Merged Firm 

Earnings per share 2 2.50 2.67 

Price per Share 40 25 ? 

Particulars X ltd. Y Ltd. Merged Company 

Value of the Company Rs.40 lakhs Rs.10 Lakhs Rs.60 lakhs 
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Price-Earnings ratio 20 10 ? 

Number of shares 100000 200000 ? 

Total Earnings 200000 500000 ? 

Total Market Value 4000000 5000000 ? 

Once again there are no gains from merging. In exchange for small and little shares, very big ltd. issues just 

enough of its own shares to ensure its Rs.2.67 earnings per share objectives. 

(a) Complete the above table for the merged firm? 

(b) How many shares of very big ltd. are exchanged for each share of the small and little? 

(c) What is the cost of the merger to very big ltd? 

(d) What is the change in the total market value of the very big ltd shares that were outstanding before the 

merger? 

Solution: 

Part A: Completing the table of the merged firm 

1. Market Value of Merged Entity = Rs.40 Lakhs + Rs.50 Lakhs = Rs.90 Lakhs 

2. Earnings of the Merged entity = Rs.2 Lakhs + Rs.5 Lakhs = Rs.7 Lakhs 

Note: Since there is no gain from merger there is no capital or income synergy. 

3. No. of Equity Shares: 

Target EPS    = 2.67 given 

Earnings of Merged entity  = 7 Lakhs 

No.of Shares in the merged entity = 
      

    
 = 262172 Shares 

4. Market Price per share after Merger: 

= 
                              

            
 = 

           

      
 = Rs.34.33 

5. P/E Ratio = 
                      

   
 = 

        

      
 = 12.86 Times 

Particulars Very Big Ltd Small and Little Merged Firm 

Earnings per share 2 2.50 2.67 

Price per Share 40 25 Rs.34.33 

Price-Earnings ratio 20 10 12.86 

Number of shares 100000 200000 262172 

Total Earnings 200000 500000 Rs.700000 

Total Market Value 4000000 5000000 Rs.9000000 
 

Part B: Exchange Ratio 

No. of equity shares in very Big ltd after Merger  = 262172 

Less: Old Shares of the Very Big Ltd   = 100000 

No. of Shares against 200000 shares of small &Little Ltd. = 162172 

Exchange Ratio = 
            

           
 = 

      

      
 = 0.81 

For every share in Small Ltd. the shareholders are allotted 0.81 shares in very big ltd. So that target EPS of 

Rs.2.67 can be achieved. 

Part C: Cost of Merger 



SFM-Notes                                                                                    MT-EDUCARE 

 

Page | 396  
 

Cost = Purchase Consideration Paid – Market Value of Small & Littlie 

  = (162172 X Rs.34.33) – Rs.5000000 

 = Rs.5567365 – Rs.5000000 

 = Rs.567365 

Part D: Change in Market Value of Very Big Ltd. 

Particulars Before Merger After Merger Change 
Market Price per Share Rs.40 Rs.34.33 -5.67 
Earnings Per Share Rs.2 Rs.2.67 0.67 
P/E Ratio 20 12.86 -7.14 
 

Conclusion: Through Merger the company has managed to increase the EPS but small ltd. not only has high 

EPS but is also perceived to be highly risky as evident from their low P/E ratio. Hence buying a highly risky 

company makes very big ltd. risky which pulls down it’s P/E ratio to 12.86 times which resulted in Market Price 

drop. 

Question no 3: Mr. Optimistic the Chairman of BSNL wants a target of Rs.8 after acquiring VSNL. The 

following information is provided to find. 

Particulars BSNL VSNL 

EPS Rs.6 Rs.6 

Market Price Per Share Rs.50 Rs.48 

No. of Equity Shares 90000 75000 

It is measured that the effect of synergy would be 11.12% during the acquisition period. What exchange 

ratio would guarantee an EPS of Rs.8 for BSNL? 

Solution: 

Particulars BSNL VSNL 

EPS Rs.6 Rs.6 

No. of equity Shares 90000 75000 

Total Earnings Rs.540000 Rs.450000 

Merged entity earnings = (Rs.540000 + Rs.450000) X 111.12% 

    = Rs.1100000 

Earnings Per Share     = 8 (Given) 

No.of equity shares after merger   = 
       

 
 = 137500 

Less: Already hold by BSNL    = 90000 

Allotted to VSNL Shareholders against 70000 shares = 47500 

Exchange Ratio (Shares Given/Shares Held)  = 
     

     
 = 0.6333 

For every one share held in VSNL the shareholders will get 0.6333 shares in BSNL. 

Question no 4: If the cost of the merger is computed as Rs.277.5 lakhs after acquiring small ltd., what is the 

exchange ratio worked out by the acquiring company Big Ltd. by the following information? 

MPS of Big ltd. (Before Acquisition) Rs.192.50 

MPS of Small ltd. (Before Acquisition) Rs.88 

No.of Shares of Big Ltd. (Before Acquisition) 20 lacs 

No.of Shares of Small Ltd. (Before 15 lacs 
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Acquisition) 

It is also estimates that the synergy value is measured at present value of Rs.687.5 lacs. 

Solution: 

Step 1: 

Market Value of Big ltd.  = Rs.192.5 X 20 lakhs = Rs.3850 lakhs 

Market Value of Small ltd. = Rs.88 X 15 lakhs = Rs.1320 lakhs 

Market Value of Merged firm = Rs.3850 lakhs + Rs.1320 lakhs + Rs.687.5 lakhs = Rs.5857.5 lakhs 

Step 2: 

Cost of Merger = Purchase Consideration Paid – Market Value of Small 

Purchase Consideration Paid = Cost of Merger + Market Value of Small 

     = Rs.277.5 lakhs + Rs.1320 lakhs 

     = Rs.1597.5 lakhs 

Step 3: 

Purchase Consideration is paid through only equity shares of Merged Company. So purchase consideration is 

the no. of equity shares issued in merged firm X Market Price of Merged firm. Let us assume “a” as the number 

of shares issued as part of purchase consideration. Therefore 

Purchase Consideration = a X 
                           

                           
 

Rs.1597.5 lakhs  = a X 
               

    
 

1597.5 lakhs (20 + a) = 5857.5 lakhs X a 

31950 + 1597.5 a = 5857.5 a 

31950   = 4260 a 

a   = 
     

    
 

a   = 7.5 lakhs shares 

Exchange Ratio  = 
               

              
 = 0.5 

Question no 5: Telco plans to acquire Tisco. The following information is provided as follows: 

Particulars Telco Tisco 

MPS Rs.300 Rs.200 

EPS Rs.25 Rs.20 

No. of ES 20 Lakhs 10 Lakhs 

PER 12 10 

(a) What is the maximum exchange ratio acceptable to the shareholders of Telco if the PE ratio after on 

acquisition is 11 with no synergy gain? 

(b) What is the minimum exchange ratio acceptable if PER is 11.50 and synergy is 5%? 

Solution: 

Part A: 
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The expectation of Shareholders of Telco shall be to retain the same market price per share in the Merged 

entity i.e. Rs.300. 

Calculation of Target EPS: 

Target MPS = Rs.300 

P/E Ratio = 11 times 

Target EPS = 
          

        
 = 

   

  
 = Rs.27.27 

Calculation of Exchange Ratio: 

Earnings of Telco  = 500 Lakhs (Rs.25 X 20 lakhs) 

Earnings of Tisco  = 200 Lakhs (Rs.20 X 10 lakhs) 

Earnings of Merged Entity = Rs.7000 Lakhs 

No. of Equity Shares  = 
            

        
 = 25.67 lakhs shares 

Less: Old Shares   = 20 lakhs Shares 

Shares can be issued to Tisco = 5.67 Lakhs Shares 

Exchange Ratio   = 
                 

               
 = 0.567 

Part B: 

The expectation of shareholders of Tisco is to maintain the same wealth whatever they were holding in Tisco. 

Wealth with hands of shareholders of Tisco = No. of Equity Shares X MPS in Tisco 

       = Rs.200 X 10 lakhs Shares 

       = Rs.2000 lakhs 

Earnings of Telco  = Rs.500 lakhs 

Earnings of Tisco  = Rs.200 lakhs 

Earnings of Merged Equity = (Rs.500 lakhs+ Rs.200 lakhs) X 105% 

     = Rs.735 Lakhs 

Total no. of Equity Shares = 20 + a 

EPS    = 
            

    
 

P/E Ratio   = 11.5 time 

MPS of Merged entity  = EPS X P/E Ratio 

     = 
   

    
 X 11.5 

Wealth in the hands of Tisco shareholders in the Merged entity is 

a X (
   

    
 X 11.5) = Rs.2000 lakhs 

a (735 X 11.5)  = 2000 (20+a) 

8452.5 a  = 40000 + 2000 a 

6452.5 a   = 40000 

a   = 
     

      
 = 6.2 lakhs Shares 

Exchange Ratio  = 
   

  
 = 0.62 

Question no 6: X ltd. is considering proposal to acquire Y ltd. and their financial information is given below: 
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Particulars X ltd Y ltd 

No. of equity Shares 1000000 600000 

Market Price per share 
Rs. 

30 18 

Market Capitalization Rs. 30000000 10800000 

X ltd. intent to pay Rs.14000000 in cash for Y ltd. If Y ltd.’s market price reflects only its value as a separate 

entity. 

Calculate the cost of Merger (i) When Merger is financed by Cash (ii) When Merger is financed by 500000 

Shares. 

Solution: 

Cost of Merger when Merger Financed by Cash: 

Cost  = Purchase Consideration paid – Market Value of Y 

  = Rs.140 lakhs – Rs.108 lakhs 

  = Rs.32 Lakhs 

Cost of Merger when Merger Financed by Cash Equity Shares: 

Purchase Consideration should be computed as follows: 

No. of Equity Shares in X   = 10 lakhs 

No. of Equity Shares issues to Y  = 5 lakhs 

Total no. of Equity Shares  = 15 lakhs 

Total Value of Merged (XY)  = Rs.408 lakhs 

Market Price per Share of XY  = 
            

               
 = Rs.27.2 

Purchase Consideration   = 500000 X rs.27.2 = Rs.136 lakhs 

Cost  = Purchase Consideration paid – Market Value of Y 

  = Rs.136 lakhs – Rs.108 lakhs 

  = Rs.28 Lakhs 

Question no 7 : X ltd. wants to takeover Y Ltd. Financial details of both are as follows: 

Particulars X Ltd. Y Ltd. 

Preference Share Capital Rs.20000 at10 each - 

Equity Share Capital Rs.100000 at 10 each Rs.50000 at 10 each 

Share Premium - Rs.2000 

Profit and loss A/c Rs.38000 Rs.4000 

10% Debentures Rs.15000 Rs.5000 

Total Liabilities Rs.173000 Rs.61000 

Fixed Assets Rs.122000 Rs.35000 

Current Assets Rs.51000 Rs.26000 

Total Assets Rs.173000 Rs.61000 

Profit after tax and preference 
dividend 

Rs.24000 Rs.15000 

MPS Rs.24 Rs.27 

What should be share exchange ratio should be offered to the shareholders of Y ltd., if based on (i) net asset 

value (ii) market price (iii) Based on EPS. Which should be preferred from the point of view of X ltd? 
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Solution: 

Part 1: Exchange Ratio based on Net Asset Value Basis 

Particulars X (Rs.) Y (Rs.) 

Fixed Assets 122000 35000 

Current Assets 51000 26000 

Less: Debentures 15000 5000 

Less: Preference Share Capital 20000 - 

Net Assets Value 138000 56000 

No. of Shares 10000 5000 

Value per Share 13.80 11.20 
 

Exchange Ratio = 
                               

                               
 = 

     

     
 = 0.811 

For every share of Y ltd. 0.811 shares of X ltd. should be given. So that Net Asset Value parity is maintained. 

No. of shares to be issued = 0.811 X 5000 = 4050 Shares 

Part 2: Exchange Ratio based on Market Value Basis 

Particulars X Ltd. Y Ltd. 

MPS 24 27   

Exchange Ratio = 
        

        
 = 

  

  
 = 1.125 

For every share in Y we should allot 1.125 shares in X. 

No. of Shares to be allotted = 1.125 X 5000 = 5625 Shares 

 

Part 3: Exchange Ratio based on EPS 

Particulars X Ltd. Y Ltd. 

Earnings to Equity 24000 15000 

No. of Shares 10000 5000 

EPS 2.4 3 
 

Exchange Ratio = 
        

        
 = 

 

   
 = 1.25 

No. of Shares to be allotted = 1.25 X 5000 = 6250 Shares 

From X ltd. view point net asset basis is good because it results in lower no. of shares allotted. 

Question no 8: B Co., is being acquired by A Co., on a share exchange basis. Their selected data are as 

follows: 

Particulars A B 

Profit after Tax (Rs. 
Lac) 

56 21 

Number of shares (Lac.) 10 8.4 

Earnings per share (Rs.) 5.6 2.5 

Price-earnings ratio 12.5 7.5 
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Determine (a) Pre-merger, market value per shares, and (b) the maximum exchange ratio A Co. should offer 

without the dilution of (i) EPS (ii) Market Value per Share. 

Solution: 

Part 1: Calculation of MPS 

Particulars A B 

EPS 5.6 2.5 

PE Ratio 12.5 7.5 

MPS 70 18.75 
 

Part 2: Exchange Ratio without dilution of EPS 

Earnings of Merged Entity = Rs.56 Lakhs + Rs.21 Lakhs = Rs.77 Lakhs 

Pre-Merger EPS   = Rs.5.6 (This should be the EPS after Merger also to avoid dilution) 

No.of Shares after Merger = Rs.77 Lakhs/Rs.5.6 Lakhs = 13.75 lakhs shares 

Less: Pre-merger Shares  = 10 lakhs Shares 

Additional shares to be issued = 3.75 lakhs Shares 

Exchange Ratio   = 
                 

                
 = 0.45 

Alternatively, 

Exchange Ratio   = 
                

                
 = 

   

   
 = 0.45 (approximately) 

This alternative can be used provided there is no income synergy. 

Part 3: Exchange Ratio without dilution of MPS 

Market price per share of A = Rs.70  

MPS of A (after merger)  = Rs.70 (This should be the MPS after Merger also to avoid dilution) 

Market Value of A  = Rs.700 Lakhs (Rs.70 X 10 lakhs) 

Market Value of B  = Rs.157.5 Lakhs (Rs.18.75 X 8.4 lakhs) 

Market Value of A after merger = Rs.857.5 lakhs 

No.of equity Shares  = 12.25 lakhs 

Less: Equity Shares of A  = 10 lakhs  

Additional shares to be issued = 2.25 lakhs Shares 

Exchange Ratio   = 
                 

                
 = 0.268 

Alternatively, 

Exchange Ratio   = 
        

        
 = 

     

  
 = 0.268 (approximately) 

This alternative can be used provided there is no capital synergy or change in P/E Ratio. 

Question no 9: Chennai Ltd. and Kolkata limited have agreed that Chennai Limited will take over the 

business of Kolkata ltd. with effect from 31st December, 2001.  

(i) It is agreed that 10 lakh shareholders of Kolkata limited will receive shares of Chennai ltd. The Swap Ratio 

is determined on the basis of 26 weeks’ average market prices of shares of both the companies. Average 

prices have been worked out at Rs.50 and Rs.25 for the shares of the Chennai Limited and Kolkata Limited 

respectively. 
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(ii) In addition to (i) above shareholders of Kolkata limited will be paid cash based on the projected synergy 

that will arise in the projection of the business of the Kolkata limited by Chennai limited. 50% of the 

projected benefits will be paid to the shareholders of Kolkata Limited. 

The following projection has been agreed upon by the management of both the companies. 

Year 2002 2003 2004 2005 2006 

Benefits (in lakhs) 50 75 90 100 105 

The benefits are estimated to grow at the rate of 2% from 2007 onwards. It has been further agreed that 

discount rate of 20% should be used to calculate that the holder of each share of Kolkata Limited will 

receive. 

(a) Calculate the cash that holder of each share of Kolkata limited will receive? 

(b) Calculate the total purchase consideration? 

Solution: 

Step 1: Preset Value of Growing perpetuity 

Discounted Cash flow = 
               

    
 

        = 
      

    
 = 

          

         
 = 595 lakhs 

Step 2: Computation of Synergy 

Year PVF@20% Benefit PV of Benefit 

2002 0.8333 50 41.75 

2003 0.6944 75 52.08 

2004 0.5787 90 52.08 

2005 0.4823 100 48.23 

2006 0.4019 105 42.20 

2006 0.4019 595 239.0 

Total   475.38 

50% of benefit to be given to shareholders of Kolkata as cash i.e. 50% on 475.38 = 237.69 

Cash per share = 
      

  
 = Rs.23.77 

Step 3: Total Purchase Consideration 

Market price per share of Chennai   = 50 

Market price per share of Kolkata   = 25 

Exchange Ratio      = 
  

  
 = 0.5 

No. of equity shares in Kolkata    = 1000000 

No. of shares to be given    = 1000000 X 0.5 = 500000 Shares 

Purchase consideration in form of shares of Chennai  = No. of Shares offered X MPS 

        =500000 X Rs.50 

        = Rs.250 lakhs 

Total Purchase Consideration = Rs.250 lakhs + Rs.237.69 lakhs 

     = Rs.487.69 Lakhs 

Question no 10: Following is the balance sheet of A ltd. 
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Liabilities Amount (Rs.) Assets Amount (Rs.) 

Preference Shares (Rs.10 
each) 

100000 Fixed Assets 1900000 

Equity Shares (Rs.10 each) 2000000 Investments 100000 

Retained Earnings 400000 Stock 500000 

12% Debentures 300000 Debtors 400000 

Current Liabilities 200000 Bank 100000 

Total 3000000 Total 3000000 

X ltd. agreed to take over A ltd. for which the purchase consideration was agreed as follows: 

1. Rs.3,30,000 in 13% debentures of X ltd. for redeeming 12% debentures of A ltd. 

2. Rs.1,00,000 in 12% convertible preference shares for the preference shares of A ltd. 

3. 1,50,000 equity shares of X ltd. At the market price of Rs.15 each. 

4. X ltd. to meet acquisition cost of Rs.30,000. 

5. The break-up figure of eventual disposition by X ltd. of the un-required current assets and current 

liabilities of A ltd. is as follows: Investment-Rs.1,25,000; Debtors-Rs.3,50,000; Inventories-

Rs.4,25,000 and current liabilities-Rs.1,90,000. 

A ltd is expected to generate yearly operating cash flows (after tax) of Rs.7,00,000 per annum for 6 years 

and that the fixed assets of A ltd. are expected to fetch Rs.3,00,000 at the end of 6 years. Evaluate the 

proposals given that the cost of capital of X ltd. is 15%. 

Solution: 

Present Value of the Cash flows: 

Particulars Amount (Rs.) 

Bank 100000 

Debtors 350000 

Stock 425000 

Investments 125000 

Present Value of Cash inflows (Rs.7 lakhs X 3.7845) 2649150 

Present Value of sale of Fixed Assets (Rs.3 lakhs X 0.4323) 129690 

Less: Current Liabilities (190000) 

Less: Acquisition Cost (30000) 

Benefit 3558840 
 

Present Value of Cash outflow (Purchase Consideration): 

Particulars Amount (Rs.) 

Debentures 330000 

Preference Shares 100000 

Equity Shares (1.5 lakhs X Rs.15) 2250000 

Total 2680000 
 

Benefit   = Rs.3558840 

Less: Cost  = Rs.2680000 

NPV   = Rs.878840 

Since NPV is positive, the merger proposal should be accepted. 
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XIII. GREEKS: 

Introduction to IFM: 

1. Understanding Cost Associated with a Naked Call and a Covered Call 

2. Stop Loss Strategy to hedge option value 

3. Concept of Delta (∆) hedging 

4. Static Hedge vs. Dynamic Delta (∆) hedge 

5. Black Scholes Option Premium and Dynamic Delta (∆) hedge 

6. Delta hedging for a portfolio 

7. Other Greek Variables 

a. Theta (Ө) 

b. Gamma (ᴦ) 

c. Vega 

Stop Loss Strategy: 
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Question no 1:  A financial institution has written an out of money call option for 100000 shares for 

$300000, whose details are as follows: 

 

The Black-Scholes model for option valuation, values the aforesaid option at $240000. 

a. What is the range of cost to the financial institution in writing the call if (1) It keeps the option position 

naked? (2) If it goes for a covered call. 

b. How do you interpret the Black Scholes premium in this context? 

c. Explain how the financial institution can hedge its call writing position using stop loss strategy? What is 

the cost of hedging when the spot price is (1) $ 49 (2) $51? 

d. If the financial institution buys the share at $50.1 and sells at $49.90, then what is the expected number 

of buy and sell transactions if the Black Scholes pricing is true? 

Note:  Ignore Time Value of Money 

Solution: 

 Naked Position: 

 FSP < $50 

o Cost = 0 

o The write can take the entire $300000 premium received as profit 

 FSP > $50 

o Cost = 100000 times (FSP-$50) 

o For example, FSP=$60, the cost is 100000 X (60-50) = $10000000 

Covered Position: 

 FSP < $50 

o Cost = 100000 times (Spot – FSP) 

o For example, FSP = $40, the cost is 100000 X (49-40) = 400000 

 FSP > $50 

o Cost = 0 

o We can sell at $50 the share purchased at $49 

Conclusions: 

 In case of naked position, the cost is 100000 times (FSP – X) and in covered position the cost is 100000 

times (Spot – FSP). 

 If Black Scholes assumption like stock price movement is log normally distributed (Random Log),    

rate of discounting etc. is accepted then the expected cost to the writer is around $240000. 

 The expected cost of writing this call option is $240000, but the financial institution has received a 

premium of $300000, can we say that it will book a profit of $60000 by writing the call option? 

 No, the expected cost of writing the call of $240000 is average cost and can have standard deviation 

(𝝈) based on the stock price movements. Hence the profit is uncertain. 

Spot Price $49 

Strike Price $50 

Risk free rate 5% 

Volatility 0.20 

Term 20 Weeks 
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 The financial position should go for a perfect hedge which ensure zero standard deviation (𝝈) of the 

expected cost and give the institution a certain $60000 profit. This is the subject matter of discussion 

in this chapter. 

Stop Loss Strategy: 

 A call writer would benefit in having a naked position if the call option closes out-of-money. 

 Conversely it would be better to be in a covered position if the call option closed in-the-money. 

 The strategy is to buy a share whenever the stock price crosses $50 and make the call as covered call. 

 Similarly, sell the share when the share price goes below $50 to make the call as naked call. 

 This ensures that when the option expires on the maturity date in-the-money our call would be 

covered call and out-of-money our call would be naked call. 

 The cost of this strategy is Max (  -X) or “0”. This can be understood as follows: 

o Option (Strike Price - $50) 

 Starts with Out of money ($49) 

 Close in the money (Situation – 1) – Cost = 0 

 Close out of the money (Situation – 2) – Cost = 0 

 Starts with in the money ($51) 

 Close in the money (Situation – 3) – Cost =   -X 

 Close out of the money (Situation – 4) – Cost =   -X 

 Situation 1 – Diagrammatic Representation: 

 

 
 Situation 2 – Diagrammatic Representation: 

 

t1 = -50 

t2 = 50 

t3 = -50 

t4 = 50 

t5 = -50 

Holder = 50 

Total = 0 

t1 = -50 

t2 = 50 

t3 = -50 

t4 = 50 

Total = 0 
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 Situation 3 – Diagrammatic Representation: 

 

 
 Situation 4 – Diagrammatic Representation: 

 

 
 Disadvantages of Stop Loss Strategy: 

o Ignores time value of money 

t0 = -51 

t1 = 50 

t2 = -50 

t3 = 50 

t4 = -50 

Maturity = 50  

Total = -1 

t0 = -51 

t1 = 50 

t2 = -50 

t3 = 50 

t4 = -50 

t5 = 50 

Total = -1 
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o A person cannot exactly buy or sell at $50 because he has to wait and see if it crosses $50. 

o He will always buy at $50+e and sell at $50-e. 

o Suppose an out-of-money call is always out-of-money, then the cost is zero, if it frequently 

crosses X and comes back then the cost will be 2e every time it goes up and comes back. 

 If the financial institution buys shares at $50.1 and sells at $49.9. For every buy and sell it loses $0.20 

i.e. $0.10 per buy or sell. This cost of hedging is only recovered through Black Scholes premium. A 

premium of $2.4 indicates the implied no. of buy and sell is $2.4/$0.10 = 24 transactions 

o Buy Transactions – 12 

o Sell Transactions – 12 

 If we reduce e, can we reduce hedging cost? 

o No, when e reduces no. of transaction increases. Thereby increasing hedging cost. 

Question no 2: The Black Scholes price of an out of money call option with a strike price of $40 is $4. A 

trader who has written the call plans to use stop loss strategy. His plan is to buy at $40.10 and sell at $39.90.  

Estimate the expected number of times the stock will be bought and sold. 

Solution: 

Black Scholes Premium = $4 

Cost of Hedging              = $40.1 - $39.9 = $0.2 per buy and sell i.e. $0.10 per buy or sell 

No.of Transaction           = 
  

     
 = 40 transactions i.e. 20 buy and 20 sell 

Delta hedging: 

 What is Delta (∆)? 

o When the value of the underlying asset changes, the option value also changes? 

Share Price Call Option Value Put Option Value 

↑ ↑ ↓ 

↓ ↓ ↑ 

o Delta Measure the change in option value w.r.t. change in share price (underlying asset). 

o A delta of 0.60 of a call option means that, when the share price increases by$1, the call 

option value increases by $0.60 and vice versa. 

o For put option the delta is negative since the option value change and share price change is in 

opposite dilution. 

 Delta Hedging: 

o AN example of delta hedging is seen in Binomial model where the portfolio WRITE A CALL AND 

HOLD DELTA SHARES became a fully hedged portfolio unaffected by share price movements. 

There the writer of a call option has hedged his call by holding delta (∆) shares. 

o A more formal discussion of Delta hedging is to be discussed in the following segments. 

Delta of call + ve 

Delta of put - ve 

Long position in option or underlying asset + ve 

Short position in option or underlying asset - ve 

o A portfolio is said to be hedged or risk free it is delta neutral. A share or option alone is not 

delta neutral as their value changes but within a portfolio of option and share we can achieve 

delta neutrality. 

o  Delta Neutral Strategies: 
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Situation Position delta Required delta Strategy 

Call writing + X - = - + Buy Share 

Put Writing - X - = + - Sell Shares 

Call holding + X + = + - Sell Share 

Put holding - X + = - + Buy Shares 
 

Question no 3: A trader sold 20 call option contracts [2000 call options] on a certain stock. The option price 

is $10, the stock price is $100 and option delta is 0.60. 

a. Suggest a hedge strategy to make the portfolio delta neutral. 

b. Suppose due to share price increase, the delta changes to 0.65, under a dynamic hedge strategy, what 

should the trader do? 

Solution: 

 Current position is writing 2000 call options. 

 Current position Delta (∆) = + X - = - 

 Current position delta number = 2000 X -0.6 = -1200 

 To make portfolio delta neutral the required delta is +1200. 

 The strategy is to buy 1200 shares to make the portfolio delta neutral. 

 Check: 

Position Delta (∆) Number  Total ∆ 

Call writing +0.6 -2000 -1200 

Shares Purchase +1 1200 1200 

Portfolio ∆   0 

 When share price increases by $1: 

Shares Gain = 1$ X 1200     = $1200 

Call Option   = $0.6 X 2000 = $1200 

  $0 

 Static vs. Dynamic Delta Hedging: 

o Delta of an option is true for only for small change in share price (something similar to Bond 

Volatility true to only for the small change. When YTM changes bigger we change the volatility 

through bond convexity.) When the share price changes the delta itself changes. 

o There are two hedge strategies in this case: 

 Hedge and forget – In this problem when the delta was 0.6 we purchased 1200 shares. 

Later whatever may be the delta we continue to hold 1200 shares. 

 Dynamic Hedge Strategy – Due to share price increase suppose the option delta 

increases to 0.65. We should be holding 0.65X2000 = 1300 Shares. Hence we will buy 

100 shares to make portfolio delta neutral. That is portfolio is frequently re-balanced 

to make it delta neutral. 

Question no 4: Mr. A decides to purchase Two RIL Rs.840 Call options which have a delta of 0.75 each. He 

also plans to simultaneously hedge by buying four RIL Rs.900 Put options which as a delta of 0.375. What is 

the delta of each position? What is the net delta of overall position? Is he fully hedged? 

Solution: 

Particulars Calculation Delta (∆) 

Hold two Call 0.75 X 2 1.5 
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Hold four puts -0.375 X 4 -1.5 

Portfolio ∆  0 
 

The portfolio is delta neutral. 

Question no 5: Find the delta of the following individual positions of a stock X given that delta of call = +1 

and of put = -1 

a. 4 long calls 

b. 2 short puts 

c. 6 long puts and long 4 shares 

d. 5 short calls and short 5 shares 

e. 4 long puts and short 4 shares 

f. 3 long calls and long 3 shares. 

Solution: 

Position Calculation Delta 

4 long Calls (+4) X +1 +4 

2 short put (-2) X (-1) +2 

6 long puts and long 4 shares (+6) X (-1) + (+4) X (+1) -2 

5 short calls and short 5 shares (-5) X (+1) + (-5) X (+1) -10 

4 long puts and short 4 shares (+4) X (-1) + (-4) X (+1) -8 

3 long calls and long 3 shares (+3) X (+1) + (+3) X (+1) 6 
 

How to calculate delta: 

Call Delta N (d1) 

Put Delta 1 – N (d1) 

Call delta on dividend paying stock (Y% yield) N (d1) X      

Put delta on dividend paying stock (Y% yield) [1 – N (d1)] X      
 

Question no 6: Calculate delta of an at-the-money six months’ European call option for a non-dividend 

paying stock when the risk free rate is 10% per annum and the stock price volatility is 25%. The spot price 

and the strike price is Rs.100. What would be the delta if this is a European put option? Recalculate the delta 

for the European call and put option if the dividend yield is 4% p.a. for the aforesaid stock. 

Solution: 

Delta of a Call Option: 

Step 1: 

Ln (
 

 
) = Ln (

   

   
) = Ln (1) = 0 

Step 2: 

   = 
   (

 

 
) (

  

 
   )  

  √ 
 = 

  (
     

 
     )   

     √   
 = 0.3710 

Step 3: 
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NT (    = NT (0.3710) = 0.1443 

Step 4: 

N (    = 0.5 + 0.1443 = 0.6443 shares – Call Delta 

Step 5: 

N (     = 1 - N (    = 1 – 0.6443 = -0.3557 – Put Delta 

Part 2: Calculation of call and put delta with dividend yield 

Step 1: 

Ln (
 

 
) = Ln (

   

   
) = Ln (1) = 0 

Step 2: 

   = 
   (

 

 
) (

  

 
     )  

  √ 
 = 

  (
     

 
          )   

     √   
 = 0.2581 

Step 3: 

NT (    = NT (0.2581) = 0.1026 

Step 4: 

N (    = 0.5 + 0.1026 = 0.6026 shares 

Step 5: ∆ Shares 

∆ Shares = N (    X      

                 = 0.6026 X             

                 = 0.6026 X        

                 = 0.6026 X 
 

      
 

                 = 0.5906 

Step 6: 

N (     = 1 - N (    = 1 – 0.6026 = -0.3974 

Step 7: ∆ Shares 

∆ Shares = N (-    X      

                 = 0.3974 X             

                 = 0.3974 X        

                 = 0.3974 X 
 

      
 

                 = 0.3895 

**Question no 7: A financial institution has written an out of money call option for 100000 shares for 

$300000, whose details are as follows: 

Spot Price $49 
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Strike Price $50 

Risk free rate 5% 

Volatility 0.20 

Term 20 weeks 

The Black-Scholes model for option valuation, values the aforesaid option at $240000. 

a. Perform dynamic delta hedging when: 

Situation 1: The stock prices for the 20 weeks are as follows: 

Week 1 2 3 4 5 6 7 8 9 10 

Price 48.12 47.37 50.25 51.75 53.12 53 51.87 51.38 53 49.88 

Week 11 12 13 14 15 16 17 18 19 20 

Price 48.5 49.88 50.37 52.13 51.88 52.87 54.87 54.62 55.87 57.25 

Situation 2: The stock prices for the 20 weeks are as follows: 

Week 1 2 3 4 5 6 7 8 9 10  

Price 49.75 52 50 48.38 48.25 48.75 49.63 48.25 48.25 51.12  

Week 11 12 13 14 15 16 17 18 19 20  
Price 51.50 49.88 49.88 48.75 47.5 48 46.25 48.13 46.63 48.12  

b. What is the cost of hedging when the option closes at in-the-money [Sit 1] and out-if-money [sit 2] 

c. Explain how delta hedging protects option value of $240000, using week nine data as example. 

Solution: 

Situation 1: Option ends in-the-money 

Week Stock 
Price 

Delta Shares 
Purchased 

Cost of Shares 
Purchased ($000) 

Cumulative Cost including 
with interest ($000) 

Interest Cost 
($000) 

0 49.00 0.522 52200 2557.80 2557.80 2.5 

1 48.12 0.458 -6400 -308 2252.30 2.2 

2 47.37 0.400 -5800 -274.7 1979.80 1.9 

3 50.25 0.596 19600 984.9 2966.60 2.9 

4 51.75 0.693 9700 7502 3471.50 3.3 

5 53.12 0.774 8100 430.3 3905.10 3.8 

6 53.00 0.771 -300 -15.9 3893.00 3.7 

7 51.87 0.706 -6500 -337.2 3559.50 3.4 

8 51.38 0.674 -3200 -164.4 3398.50 3.3 

9 53.00 0.787 11300 598.9 4000.70 3.8 

10 49.88 0.550 -23700 -1182.20 2822.30 2.7 

11 48.50 0.413 -13700 -664.4 2160.60 2.1 

12 49.88 0.542 12900 643.5 2806.20 2.7 

13 50.37 0.591 4900 246.8 3055.70 2.9 

14 52.13 0.768 17700 922.7 3981.40 3.8 

15 51.88 0.759 -900 -46.7 3938.40 3.8 

16 52.87 0.865 10600 560.4 4502.60 4.3 

17 54.87 0.978 11300 620 5126.90 4.9 

18 54.62 0.990 1200 65.5 5197.30 5 

19 55.87 1.000 1000 55.9 5258.20 5.1 

20 55.25 1.000 0 0 5263.30 - 

Total   100000    
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Situation 2: Option closed out-of-money 

Week Stock 
Price 

Delta Shares 
Purchased 

Cost of Shares 
Purchased ($000) 

Cumulative Cost including 
with interest ($000) 

Interest Cost 
($000) 

0 49.00 0.522 52200 2557.80 2557.80 2.5 

1 49.75 0.568 4600 228.90 2789.20 2.7 

2 52.00 0.705 13700 712.40 3504.30 3.4 

3 50.00 0.579 -12600 -630.00 2877.70 2.8 

4 48.38 0.459 -12000 -580.60 2299.90 2.2 

5 48.25 0.443 -1600 -77.20 2224.90 2.1 

6 48.75 0.475 3200 156.00 2383.00 2.3 

7 49.63 0.540 6500 322.60 2707.00 2.6 

8 48.25 0.420 -12000 -579.00 2131.50 2.1 

9 48.25 0.410 -1000 -48.20 2085.40 2 

10 51.12 0.658 24800 1267.80 3355.20 3.2 

11 51.50 0.692 3400 175.10 3533.50 3.4 

12 49.88 0.542 -15000 -748.20 2788.70 2.7 

13 49.88 0.538 -400 -20.10 2771.40 2.7 

14 48.75 0.400 -13800 -672.70 2101.40 2 

15 47.50 0.236 -16400 -779.00 1324.40 1.3 

16 48.00 0.261 2500 120.00 1445.70 1.4 

17 46.25 0.062 -19900 -920.40 526.70 0.5 

18 48.13 0.183 12100 582.40 1109.60 1.1 

19 46.63 0.007 -17600 -820.70 290.00 0.3 

20 48.12 0.000 700 -33.70 256.60 - 

Total       
 

Notes: 

 In situation 1 when the option closed in the money, due to dynamic delta hedging we have one lakh 

shares in hand for delivery i.e. we end up with covered call. 

 In situation 2 when the option closes out of money we have ‘0’ shares i.e. the desired naked position. 

 To archive the covered or naked position the cost of dynamic hedging is 

o Situation 1 

Cost                          = 5263300 

Less: Share to the holder = 5000000 

Net Cost                       = 263300 

o Situation 2 – Cost  = 256600 

 The present value of the above cost will approximate to around $$240000. 

 Where the cost comes from? 

o When share price increases the ∆ increases, we buy the share and when the share price 

decreases the ∆ decreases, we sell the shares. We buy high and sell low. This cost along with 

interest cost works out to $240000. 

 Why the number is not exactly $240000? 

o Reason is we don’t rebalance continuously but rebalance on weekly basis. This leads to the 

imperfection. 
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Question no 8: Suppose the stock price is currently $20 and a call option with an exercise price of $25 is 

created synthetically using a continually changing position in the stock. Consider the following two scenarios 

in the stock: 

a. Stock price increases steadily from $20 to $35. 

b. Stock price oscillates wildly to reach $35. 

Which scenario makes the synthetically created option expensive? 

Solution: 

 The share price starts with $20 and ends up at $35 i.e. option closes in the money. 

 When the share price steady increases or fluctuates widely, in both cases he will be having with 

required shares due to delta hedging. 

 When share price steadily increases the delta also steadily increases and in dynamic hedging we will be 

buy-buy-buy-buy. 

 When the share price oscillates the delta too oscillates and the dynamic results in buy-sell-buy-sell 

etc., 

 Since we buy high and sell low the synthetic hedge becomes costly in the second scenario. 

Question no 9: US bank sold six months put option on £1 million whose details are as follows: Strike price = 

$1.6000, spot price = $1.6200, sterling interest rate = 13%, dollar interest rate = 10% and Standard deviation 

= 15%. Suggest a synthetic option strategy. 

Solution: 

Facts: 

Spot Price     = $1.6200 

Strike Price   = $1.6000 

Term              = 6 Months or 0.5 Years 

Volatility        = 0.15 

                     = 0.10 ($) 

                      = 0.13 (£) (Similar to dividend yield) 

Step 1: 

Ln (
 

 
) = Ln (

      

      
) = Ln (1.0125) = 0.00995 

Step 2: 

   = 
   (

 

 
) (

  

 
     )  

  √ 
 = 

        (
     

 
          )   

     √   
  

     = 0.00541 

Step 3: 

NT (    = NT (0.00541) = 0.00399 

Step 4: 

N (    = 0.5 + 0.00399 = 0.50399 shares 
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Step 5: 

N (     = 1 - N (    = 1 – 0.50399 = 0.49601 

Step 6: Put ∆ 

∆ Shares = N (-    X      

                 = 0.49601 X             

                 = 0.49601 X         

                 = 0.49601 X 
 

      
 

                 = 0.4648 

The delta (∆) of this put option is -0.4648. The us bank has written £10 lakhs put option and the delta for this 

position is -10 lakhs X -0.4648 = 464800. To make this option delta (∆) neutral the required delta (∆) is -464800 

which means we have to sell £464800 at spot. 

Question no 10: Consider a financial institution that has the following positions in Aus$ options: 

Option Position Strike Price Expiration Delta 

100000 call Long $0.55 3 Months 0.533 

200000 call Short $0.56 5 Months 0.468 

50000 put Short $0.56 2 Months -0.508 

Make the portfolio delta neutral. How is hedging portfolio cheaper than hedging individual stocks? 

Solution: 

Position Calculation Delta (∆) 

Long Call +100000 X +0.533 +533000 

Short Call -200000 X +0.468 -93600 

Short Put -50000 X -0.508 +25400 

Portfolio Delta (∆) -14900 

The financial institution has two options/strategies to attain data neutrality. 

 Make every option delta neutral independently by doing independent dynamic hedge i.e. sell 53300 

Australian $, buy 93600 Australian $ and sell 25400 Australian $. 

 Make the portfolio delta neutral – Buy 14900 Australian $. 

The second is better because we have to do only one dynamic hedging reducing the hedging cost effectively. 

Theta hedging: 

Call Ѳ = [
    

       

 √ 
]                                 

Put Ѳ = [
    

       

 √ 
]                                   

Note: N’(X) = 
 

√  
  

   

   

Call Ѳ with dividend = [
    

           

 √ 
]           
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Put Ѳ with dividend = [
    

           

 √ 
]            

                                    

Theta measures the change in option value with respect to the change in time period. It is also called as time 

dike of options. Theta for call and put are mostly negative because as option nears maturity the hedging 

activity reduces thereby reducing the hedging cost and the option price. Exception to the above rule is (a) A 

put option deeply in the money nearing maturity (b) A currency option having high foreign currency interest 

rate. 

Question no 10: A four months put option on stock index has following information: Current value of index = 

305 Strike price = 300 Dividend yield = 3% p.a. Risk free rate = 8% p.a. Standard deviation = 25%. 

Calculate Delta, Theta, Gamma and Vega. If the option is a call option calculate all the Greeks. Also interpret 

the numbers. 

Solution: 

Facts: 

Spot Price (    = 305 

Strike Price        = 300 

Dividend yield   = 0.03 

Rate of Interest = 0.08 

Std. Deviation    = 0.25 

Term of option   = 4 months or 0.3333 years 

Step 1: 

Ln (
 

 
) = Ln (

   

   
) = Ln (1.0167) = 0.0198 

Step 2: 

   = 
   (

 

 
) (

  

 
     )  

  √ 
 = 

       (
     

 
          )      

     √      
 = 0.3248 

Step 3: 

   =    -   √  = 0.3248 – 0.25 X √       = 0.1805 

Step 4: 

N (    = 0.5 + NT (  ) 

             = 0.5 + NT (0.3248) 

             = 0.5 + 0.1255 

             = 0.6255 

 

Step 5: 

N (    = 0.5 + NT (  ) 

             = 0.5 + NT (0.18068) 
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             = 0.5 + 0.0714 

             = 0.5714 

Step 6: 

     =               = 0.9736 

Step 7: 

     =               =        = 0.9900 

Step 8: 

N (-    = 1 – N (    = 1 – 0.6255 = 0.3745 

Step 9: 

N (-    = 1 – N (    = 1 – 0.5714 = 0.4286 

Step 10: 

N’(X) = 
 

√  
  

   

  

N’ (0.3248) = 
 

√  
  

 

  
        

  

                   = 
 

      
 X         

                   = 
 

      
 X 

 

      
 

                   = 0.3783 

Final Solution: 

Delta (∆) = (1 - N  )      

                 = 0.3745 X 0.9900 

                 = - 0.3708 

Put Ѳ = [
    

           

 √ 
]            

                                    

Put Ѳ = [
                       

  √      
] – 0.03X305X0.3745X0.9900 + 0.08X300X0.9736X0.4286 

Put Ѳ = - 24.73 – 3.3924 + 10.0148 = - 18.12 

Gamma = 
       

   

   √ 
 = 

             

         √      
 = 0.008500 

Vega =   √        
    = 305X√      X0.3783X0.9900 = 65.9491 

Gamma: 

 Gamma measures the rate of change of Delta (∆) with respect to change in share price. 
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 ɼ = 
      

   √ 
 – Without dividend; ɼ = 

       
   

   √ 
 – With dividend 

Question no 11: A portfolio of options which is delta neutral has a gamma of -3000. The delta and gamma of 

a particular option is 0.62 and 1.5. How to make the portfolio delta and gamma neutral? 

Solution: 

 A portfolio which is delta neutral does not ensure that the value remains unchanged because delta 

itself changes (Gamma). 

 When Gamma is very low static hedging is enough but when gamma is very high we should go for 

dynamic hedging. 

 If we can make a portfolio a gamma neutral, then we can avoid dynamic hedging. 

 To make portfolio gamma neutral we cannot use underlying assets (shares) because the delta of the 

shares is always one. Hence the gamma is 0. With the 0 gamma asset we cannot make a portfolio 

gamma neutral. 

 Another option having gamma only can be used to achieve gamma neutrality. When we add a new 

option (    with gamma (  ), the portfolio ɼ becomes ɼ +      = 0 for neutrality. 

   = 
  

  
 

 In this problem    = 
        

   
 = 2000 options (Buy 2000 options). 

 When we introduce 2000 new options into the portfolio the portfolio loses delta neutrality. Hence to 

make it delta neutral we should take position in underlying asset. Delta of new option = 2000 X 0.62 = 

1240. Required Delta = -1240. Hence sell underlying asset 1240 shares. 

Vega: 

 Vega measures how much the option price changes for every 1% change in volatility (Standard 

Deviation). 

 It is known that high volatile stocks have high hedging cost in Black Scholes there by having high 

premium. When this volatility change option price also changes. It is measured by Vega. 

 Vega =   √       -without dividend; Vega =   √        
   - without dividend 

Question no 12: A portfolio is delta neutral with a gamma of -5000 and Vega of -8000. A traded option has a 

gamma of 0.50, Vega of 2.0 and delta of 0.60. 

a. Make the portfolio Vega neutral and calculate the portfolio delta and gamma after the strategy. 

b. If another option is trading at delta of 0.5, gamma of 0.80 and Vega of 1.2. 

How to make the portfolio Della, gamma and Vega neutral. 

Solution: 

Facts: 

Existing Option: 

Delta = 0 

Gamma = -5000 

Vega = -8000 

New Option: 
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Delta = 0.60 

Gamma = 0.5 

Vega = 2 

Part A: 

Ʋ +      = 0 

   = 
  

  
 = 

        

 
 = 4000 – Buy 4000 new options to make it Vega neutral. The delta and gamma of this new 

portfolio is as follows: 

Delta = 0.60 X 4000 options = 2400 

   = ɼ +      = -5000 + 4000 X 0.5 = -3000 

Part B: Making portfolio Delta, Gamma and Vega neutral 

- 5000 +           +           = 0 → ① 

- 8000 +         +           = 0 → ② 

0.5    + 0.8    = 5000 → ① X 4 

2       + 1.2    = 8000 → ② 

① - ② 

2    + 3.2    = 20000 

2    + 1.2    = 8000 

2    = 12000 

    = 
     

 
 = 6000 

Substitute     in ① 

0.5    + 0.8X6000 = 5000 

0.5    = 5000 – 4800 

0.5    = 200 

    = 
   

   
 = 400 

When we buy 400 option1 and 6000 option2 the portfolio is Gamma and Vega neutral. Delta of portfolio is as 

follows: 

= (0.60 X 400) + (6000 X 0.5) 

= 3240 

The required delta positons is -3240. Hence sell the underlying 3240 shares. 
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