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Problem Set Sample Solution
Using the inputs for ID 99,

1. The appropriate non-annualized interest rates are:
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(a)
The value of your long position in four-month forwards is
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The value of your short position in three-month forwards is
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Therefore, the value of your forward spread position is
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(b) The corresponding intracommodity spread is
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(c) The computed intracommodity spread is positive ($100.40 when scaled by 400 contracts) whereas the computed value of your spread position is slightly negative.  This is because the two spreads represent very different things:
1.
The intracommodity spread represents the current difference between the two forward prices.
2.
The value of your spread position represents the accumulated gain (loss) on your forward position in PV terms.  It is determined by the change in the intracommodity spread since the time you established your spread position.  You locked in a spread of $0.25 and it is now $0.251, basically unchanged.  After adjusting for time value of money, you have actually lost slightly on your position to date.

2. The six-month and nine-month LIBOR rates implies non-annualized USD interest rates of
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(The three-month non-annualized interest rate was computed in Question 1 and the one-year interest rate ( both non-annualized and annualized ( equals the stated 4.85% one-year LIBOR rate ).

(a)
For the initial value of the swap if it matures in three months is
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(b) The value of the swap after three months is
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(c) The GBP term structure of interest rates was flat, whereas the USD term structure of interest rates was rising.  However, USD interest rates did not rise over the three months.  The 3.83% USD fixed rate, which was a fair rate of interest over a time horizon of one year, now represents a well-above-market rate of interest over a time horizon of only nine months.  Because you are the USD interest receiver, this makes the current value of the swap very positive to you.
(Another way to understand this is to note that the current three-month and nine-month spot rates are lower than what the three-month forward three-month and nine-month rates were when the swap started.  This makes the USD interest you are receiving more valuable in PV terms, and thereby makes the current value of the swap positive to you.)

3. (a)
 Since 
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The non-annualized interest rates for each binomial period are given by
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Therefore, the risk-neutral probabilities for the three periods are
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The binomial tree looks as follows:
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The price of the put at maturity is:


Node G: $0.00


Node H: $0.00

Node I: $5.0482

Node J: $10.7574
The price of the put before maturity is:
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(b)
The three month non-annualized rate implies a continuously compounded rate of 
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Using the Black-Scholes model, the value of the call is as follows:
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