ADM 4351, Winter 2017, Quiz #2 - solutions
Name:___________________________________________

Student ID:______________________________________

General Rules:

· Write your answer and solutions on the answer sheet

· Nothing written in this booklet will be graded.

· You must show your work to receive full credit
· Keep at least 6 decimal digits while performing your calculations

· All interest rates are continuously compounded unless specified otherwise

· The face value of all bonds is $100 and all coupon payments are semiannual

Make sure you’ve read the General Rules above. 

Question 1:

Find U.K (£) interest rate if 9-month forward exchange rate is 1.5$/£, current spot exchange rate is 1.4$/£ and domestic ($) interest rate is 15%

Ans:

F=S*exp((r-q)*T)

Hence, q=0.15-ln(1.5/1.4)/(9/12)=5.80%
Question 2:

Find the price of a 6% coupon bond that matures 17 month from now if: 8-month forward price is equal to $102; 1-month zero rate is 2.9%; 2- month zero rate is 2.95%; 3-month zero rate is 3%; 4-month zero rate is 3.05%; 5-month zero rate is 3.1%; 6-month zero rate is 3.15%; and 8-month zero rate is 3.2%
Ans:

I=3*exp(-0.031*5/12)

F=(S-I)*exp(0.032*8/12)

Hence, S=102*exp(-0.032*8/12)+3*exp(-0.031*5/12)=$102.8085 (accept $102.8086. Also, if solution is correct, accept rounding to $102.81).

Question 3:

You have a long position in a Forward contract to buy 1oz of gold 8 month from now for a price of $1400 per oz. Currently 8-month gold Forward price is equal to $1450. Find the value of your forward contract if the interest rate is equal to 6%
Ans: (1450-1400)*exp(-0.06*8/12)=$48.04
Question 4:

Find a convenience yield for corn if current spot price is $40 per bushel, 5-month forward price is $41 per bushel, interest rate is 5% and the continuously compounded storage cost of corn is 2%

Ans:

F=S*exp((r+u-y)*T)

Hence, y=0.05+0.02-ln(41/40)/(5/12)=1.07%
Questions 5 and 6 are based on the following information:

AAA can borrow money either at 7% or at LIBOR+1% and would like to borrow at a fixed interest rate. BBB can borrow money either at 9% or at LIBIOR+3.5% and would like to borrow at a floating interest rate. Both companies would like to borrow the same amount of money for the same time period and decide to enter into a mutually beneficial swap in which one company pays the other a floating rate of LIBOR and receives fixed interest rate payments at x%.
Question 5:

Find QSD.

Ans: (7+LIBOR+3.5)-(LIBOR+1+9)=0.5%

Or ((LIBOR+3.5)-(LIBOR+1))-(9-7)=0.5%

Question 6:
What is the maximum possible value for x?

Ans: For AAA to prefer swap, it must be that LIBOR+1%+x-LIBIOR≤7%
Hence, x≤6%

Give 0.5 points if, instead of maximum, student found the minimum x from BBB condition: 9-x+LIBOR≤LIBOR+3.5% or x≥5.5%

Question 7:
Find the value of a swap in which you receive a fixed 6% interest and pay a floating interest rate on a principal amount of $1,000,000. There are 14 month left until the end of the swap. The next floating rate payment that you must make in 2 month is $24,000 and zero rates for all time periods are 4.9%
Ans:

Fixed rate bond:

30000*exp(-0.049*2/12)+30000*exp(-0.049*8/12)+1030000*exp(-0.049*14/12)=

=$1,031,561.58
Floating rate bond:

1024000*exp(-0.049*2/12)=$1,015,671.39

Value of the swap = $1,031,561.58-$1,015,671.39=$15,890.19
Question 8:

Find the maximum possible spot price if 6-month gold forward price is quoted at $1290-$1310 (bid-ask prices) and you can freely borrow money at 7% and invest at 6%

Ans:

S=F*exp(-r*T)=1310*exp(-0.06*0.5)=$1271.28
Question 9: 

Assume the spot price is only slightly (e,g., by $0.01) lower than the spot price you were supposed to find in Question 8. In this case ____________.
a) You can make arbitrage using cash-and-carry strategy

b) You can make arbitrage using reverse cash-and-carry strategy

c) You can make arbitrage using both cash-and-carry and reverse cash-and carry strategies

d) You cannot make an arbitrage

Ans: D

Question 10: 

Assume the spot price is only slightly (e,g., by $0.01) higher than the spot price you were supposed to find in Question 8. In this case _____________.
a) You can make arbitrage using cash-and-carry strategy

b) You can make arbitrage using reverse cash-and-carry strategy

c) You can make arbitrage using both cash-and-carry and reverse cash-and carry strategies

d) You cannot make an arbitrage

Ans: B

Question 11: Assume there is no arbitrage, no market imperfections (such as differences between bid and ask prices and interest rates), the interest rate is strictly positive, the asset pays no dividends and has no storage costs, and you observe that F<S*er*T. In this case ____________.
a) You can make arbitrage using cash-and-carry strategy only if the asset is a financial asset

b) You can make arbitrage using cash-and-carry strategy for both financial and consumption assets
c) You can make arbitrage using reverse cash-and-carry strategy only if the asset is a financial asset

d) You can make arbitrage using reverse cash-and-carry strategy for both financial and consumption assets

e) You can make arbitrage using both cash-and-carry and reverse cash-and-carry strategy only if the asset is a financial asset

Ans: C
Question 12:

Assume there is no arbitrage, no market imperfections (such as differences between bid and ask prices and interest rates), and the interest rate is strictly positive. In this case, it may be possible for the forward price to be less than the spot price for a consumption asset _____________.
a) Only when the asset has positive systematic risk

b) Only when the asset has negative systematic risk

c) Only when the asset has positive storage costs
d) Only when the convenience yield is not equal to zero
e) None of the above: Forward price for consumption asset must always be less than its spot price

Ans: D

Question 13:

Assume there is no arbitrage, no market imperfections (such as differences between bid and ask prices and interest rates), and the interest rate is strictly positive. In this case, it may be possible for the forward price to be less than the spot price for a financial asset _________.
a) Only when the asset has positive systematic risk

b) Only when the asset has negative systematic risk

c) Only when the asset pays positive dividends

d) Only when the convenience yield is not equal to zero

e) None of the above: Forward price for financial asset must always be less than its spot price

Ans: C

Question 14:

If you just bought a forward contract on non-dividend paying financial asset, then your expected future profit is positive __________.
a) When the asset has a positive systematic risk

b) When the asset has a negative systematic risk

c) When the interest rate and forward price are positively correlated

d) When the interest rate and forward price are negatively correlated

e) None of the above: since you neither pay nor receive money when you enter into a forward contract, your expected profit must be equal to zero (assuming that no arbitrage exists).

Ans: A

Question 15: 

A forward price for a non-dividend paying financial asset is higher than its futures price ____________.
a) When the asset has a positive systematic risk

b) When the asset has a negative systematic risk

c) When the interest rate and forward price are positively correlated

d) When the interest rate and forward price are negatively correlated

e) None of the above: Forward and Futures prices on non-dividend paying financial assets must always be equal (assuming that no arbitrage exists).

Ans: D
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