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5.6. 1 Forward Contracts
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下一頁證明





Remark 5. 6. 3.

• The forward price must be given by (5.6.2) in order to preclude 
arbitrage. Because we have assumed the existence of a risk-neutral 
measure and are pricing all assets by the risk-neutral pricing 
formula,we must be able to obtain (5.6.2) from the risk-neutral 
pricing formula as well. We compute the price at time t of the forward 
contract to be
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在tk買遠期契約



𝑒−𝑟(𝑇−𝑡𝑗)𝑋𝑒𝑟(𝑇−𝑡𝑘)
𝑒−𝑟𝑡 𝑒−𝑟𝑇



To alleviate the problem of default risk, parties to a forward contract 
could agree to settle one day after the contract is entered. The original 
forward contract purchaser could then seek to purchase a new forward 
contract one day later than the initial purchase. By repeating this process, 
the forward contract purchaser could generate the cash flow
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Problems

• The purchaser of the forward contract was presumably motivated by 
a desire to hedge against a price increase in the underlying asset. It is 
not clear the extent to which receiving this cash flow provides such a 
hedge.

• This daily buying and selling of forward contracts requires that there 
be a liquid market each day for forward contracts initiated that day 
and forward contracts initiated one day before.



到期日為T的期貨在t的價格





If the agent takes delivery of the asset at time T, paying market price S(T)
for it. Ignoring the time value of money, he has effectively paid the price 
Futs(0, T) for the asset, a price that was locked in at time zero.

-S(T)+ S(T)- Futs(0, T) =- Futs(0, T) 



• In addition to satisfying Futs(T, T) = S(T), the futures price process is 
chosen so that at each time tk the value of the payment to be 
received at time tk+I , and indeed at all future times tj > tk, is zero.

• This means that at any time one may enter or close out a position in 
the contract without incurring any cost other than payments already 
made.



• The condition that the value at time tk of the payment to be received 
at time tk+I be zero may be written as



• From the equation above, we see that

• But we also require that Futs(T, T) = S(T), from which we 
conclude that the futures prices must be given by the formula



The value at time tk of the payment to be received at time tj is zero 
for every .



下一頁證明





D(t)dX(t)+dD(t)X(t)+dD(t)dX(t)
=D(t)                       +D(t)                   - +0

Capital gain on the futures position

Interest earings on the cash position



D(t0)X(t0)=0







D(t)dX(t)+dD(t)X(t)+dD(t)dX(t)
=D(t)                       +D(t)                   - +0

D(t0)X(t0)=0

D(t0)X(t0)=0
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Forwards

Futures



Capital gain on the asset position

Interest earings on the cash position

D(u)dX(u)+dD(u)X(u)+dD(u)dX(u)
=D(u)             +D(u)                          - +0 

X(u):profit



D(t)X(t)=0







𝑒−𝑟𝑡 𝑒−𝑟𝑇

D(T) D(t)




