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Known Income.

If F0 > S0e
rT an arbitrageur can lock in a profit by buying the asset and shorting a forward contract 

on the asset; 

If F0 > S0e
rT , an arbitrageur can lock in a profit by shorting the asset and taking a long position in 

a forward contract. 

If short sales are not possible, investors who own the asset will find it profitable to sell the asset 

and enter into long forward contracts.

Problem 2: (Ref Hull) : Consider a 10-month forward contract on a stock when the stock price is 

$50. It is  assumed that the risk-free rate of interest (continuously compounded) is 8% per annum 

for all maturities. We also assume that dividends of $0.75 per share are  expected after 3 months, 

6 months, and 9 months. Calculate the Forward price.



When an Investment Asset Provides a 

Known Yield 

The relationship between the forward and the spot is given by

F0 = S0 e(r–q )T

where q is the average yield during the life of the contract (expressed with continuous 

compounding)



When an Investment Asset Provides a 

Known Yield 

Example : Consider a 6-month forward contract on an asset that is expected to provide income equal to 2% of the 

asset price once during a 6-month period. The risk free rate of interest (with continuous compounding) is 10% per 

annum. The asset  price is $25. Calculate the Forward price.

Assume : S0 = 25,r = 0.1,and T = 0.5,

the yield is 4% per annum with semiannual

compounding.

1+0.04 = (1+q/2)2

q = 3.96%

F0 = 25e(0.10 – 0.0396)x0.5 = $25.77



VALUING FORWARD CONTRACTS

The value of a forward contract at the time it is first entered into is zero. At a later stage, it may prove to 

have a positive or negative value. It is important for banks and other financial institutions to value the 

contract each day.

Suppose, K is delivery price in a forward contract 

F0 is forward price today

ƒ :Value of forward contract today

The value of a long forward contract, ƒ, is …. ƒ = (F0 – K )e–rT

Similarly, the value of a short forward contract is

(K – F0 )e–rT



VALUING  A FORWARD 
CONTRACT

At the beginning of the life of the forward contract, the delivery price, K, is set equal to the forward price and the 

value of the contract, f, is 0. As time passes, K stays the same (because it is part of the definition of the contract), 

but the forward price changes and the value of the contract becomes either positive or negative.

Problem : A long forward contract on a non-dividend-paying stock was entered into some time ago. It currently has 

6 months to maturity. The risk-free rate of interest (with continuous compounding) is 10% per annum, the stock 

price is $25, and the delivery price is $24 . Find the value of the contract.

One can value a long forward contract on an asset by making the assumption that the price of the asset at the 

maturity of the forward contract equals the forward price F0. To see this, note that when we make that assumption, 

a long forward contract provides a payoff at time T of F0 – K . This has a present value of(F0 – K )e–rT, which is 

the value of f in equation. Similarly, we can value a short forward contract on the asset by assuming that the 

current forward price of the asset is realized.  Thus we can value a forward rate agreement on the assumption that 

forward rates are realized.



VALUING FORWARD 
CONTRACTS

The value of a forward contract on an investment asset that provides no income:

ƒ = (F0–K)e-rt    

Equation shows that F0 = S0e
rt

ƒ = (S0e
rt–K)e-rt

ƒ = S0 – Ke-rt                                                                                         

The value of a long forward contract on an investment asset that provides a known income with present value I:

ƒ = S0 – I – Ke-rt                                                                                                

The value of a long forward contract on an investment asset that provides a known yield at rate q:

ƒ = S0e
-qt – Ke-rt



Forward vs Futures Prices

When the maturity and asset price are the same, forward and futures prices are 

usually assumed to be equal. (Eurodollar futures are an exception)

When interest rates are uncertain they are, in theory, slightly different:

◦ A strong positive correlation between interest rates and the asset price implies 

the futures price is slightly higher than the forward price

◦ A strong negative correlation implies the reverse



Futures Price of a Stock Index

❑It can be viewed as an investment asset paying a dividend yield .

❑The futures price and spot price relationship is therefore 

F0 = S0 e(r–q )T

where q is the dividend yield on the portfolio represented by the index during life of contract.

❑For the formula to be true it is important that the index represent an investment asset

❑In other words, changes in the index must correspond to changes in the value of a tradable 
portfolio



Futures Price of a Stock Index

Example: Consider a 3-month futures contract on an index. Suppose that the 

stocks underlying the index provide a dividend yield of 1% per annum, that the 

current value of the index is 1,300, and that the continuously compounded risk-

free interest rate is 5% per annum . Calculate the futures price.



Index Arbitrage 

❑When F0 > S0e
(r-q)T an arbitrageur buys the stocks underlying the index and sells 

futures.

❑When F0 < S0e
(r-q)T an arbitrageur buys futures and shorts or sells the stocks 

underlying the index.

❑Index arbitrage involves simultaneous trades in futures and many different stocks 

❑Very often a computer is used to generate the trades .

❑Occasionally simultaneous trades are not possible and the theoretical no-arbitrage 

relationship between F0 and S0 does not hold.



Futures Price of a Stock Index

A foreign currency is analogous to a security providing a yield

The yield is the foreign risk-free interest rate

It follows that if rf  is the foreign risk-free interest rate 


