ADM 4351, Fall 2012, Quiz #1 (24 points total)
Name:___________________________________________

Student i.d.:______________________________________

General Rules:

The School's regulations prohibit students leaving the classroom during the first hour and the last 15 minutes of the test. Which means that you are not allowed to live the classroom until you complete this quiz.

Please, place a student i.d. or any photo i.d. in front of you.

Pen/pencils, rulers and calculators are allowed. Everything else MUST be stored in the CLOSED backpack placed ON THE FLOOR (NOT on the chair next to you and NOT on the table)

DO NOT REMOVE any paper from this test. DO NOT use your own scrap paper. If a sheet of paper gets separated from this exam, please, report it immediately. Having any papers on the desk, chair, or on the floor that is not STAPLED to this booklet at any time constitutes cheating.

Important:

All interest rates are continuously compounded unless specified otherwise
All bonds have a face value of $100 unless specified otherwise

All bonds have semiannual coupon payments unless specified otherwise

Note to grader: grade final answers only unless partial credit procedure is specified. Accept any reasonable rounding
Question 1 (1 point):

Today, on October 2, 2012, you would like to hedge your future sale of gold that you expect to happen sometime in February, 2013. Unfortunately, delivery months for futures contracts are January, April, July, and October only. What should you do?

a) Buy January futures

b) Sell January futures

c) Buy April futures

d) Sell April futures

e) Buy a portfolio that consists of 2/3 of January futures and 1/3 of April futures
f) Sell a portfolio that consists of 2/3 of January futures and 1/3 of April futures
Ans: D

Question 2 (1 point)

Which of the following is true about Forward contracts?

a) A buyer of a forward contract has a right, but not an obligation to buy the underlying asset at time of maturity for the specified forward price

b) A buyer of the forward contract must have a margin account while the margin account is not required for the seller

c) Forward contracts are always settled in cash
d) Forward contracts are usually traded on the organized exchange

e) None of the above
Ans: E
Question 3 (1 point)
To be able to sell a futures contract for 100 oz of gold you must

a) Own 100 oz of gold that must be deposited with the exchange

b) Borrow 100 oz of gold that must be deposited with the exchange

c) Have a long position in call options for 100 oz of gold

d) Have a long position in put options for 100 oz of gold

e) None of the above

Ans: E
Question 4 (1 point):

If at time t1 you hedge your future sale of an asset that will take place at time t2 using the best available futures contract, then your total proceeds from the hedged sale 
a) positively depends on the basis realized at t1

b) negatively depends on the basis realized at t1

c) positively depends on the basis realized at t2

d) negatively depends on the basis realized at t2

e) none of the above

Answer: C

Question 5 (1 point):

If during a given trading day only one futures contract was sold, then

a) The open interest must increase by 1

b) The open interest must decrease by 1

c) The open interest must either increase or decrease by 1
d) The open interest does not change

e) The open interest increase by 1, decreases by 1, or does not change

Ans: E
Question 6 (1 point)

According to the Liquidity Preference Theory:

a) Forward rates must be equal to the expected future zero spot rates
b) Forward rates must be higher than expected future zero spot rates

c) Forward rates must be lower than expected future zero spot rates 
d) Basis must be positive

e) Basis must be negative

f) Basis must be equal to zero

Ans: B

Question 7 (1 points):
On October 2 a company enters into a long futures contract for 1,000 bushels of wheat at futures price of $17.60 per bushel. The initial margin is $1,200 and the maintenance margin is $1,000. Assume the company does not withdraw funds from its margin account for the life of the contract. Find the balance on the margin account on Oct 4 if Oct 3 price was $17.90 and Oct 4 price was $17.70
Answer: ____$1,300_________

Question 8 (1 points):
On October 2 a company enters into a long futures contract for 1,000 bushels of wheat at futures price of $17.60 per bushel. The initial margin is $1,200 and the maintenance margin is $1,000. Assume the company does not withdraw funds from its margin account for the life of the contract. Find the balance on the margin account on Oct 4 if Oct 3 price was $17.30 and Oct 4 price was $17.50

Answer: ____$1,400_________

Question 9 (2 points):

You would like to hedge your portfolio using S&P500 index futures for the next month. Currently your portfolio’s value is $1,000,000 and its beta = 1.5. The futures price of S&P500 index futures is 2000 and the contract size is $10 times the index
1) (1 point) If you would like to completely eliminate your systematic risk what should you do? Please, say whether you will need to buy or sell futures contracts and specify the number of contracts
Answer: Sell 1.5*1,000,000/20,000=75 futures 
(0.5 points for the number, 0.5 points for "sell")
2) (1 point) If you would like to decrease the beta of your portfolio to 1 what should you do? Please, say whether you will need to buy or sell futures contracts and specify the number of contracts.
Answer: Sell 0.5*1,000,000/20,000=25 futures
(0.5 points for the number, 0.5 points for "sell")
Question 10 (1 points):

You farm expects to produce 600 tons of organic potatoes next summer. You would like to hedge the risk of uncertain wholesale prices on organic potatoes next summer, but, unfortunately, forward contracts available only on regular (not organic) potatoes. The standard deviation of the price (per ton) of organic potatoes is $150; the standard deviation of forward price of regular potatoes is $50, and the correlation between these two prices is 0.8. How you should hedge your risk? Please, specify whether you will need to buy or sell forward contracts and specify the number of contracts (assume the forward contract is for 1 ton of regular potatoes).

Answer:  Sell 0.8*600*150/50=1440 contracts
(0.5 points for the number, 0.5 points for "sell")
Question 11 (3 points):
Given the following information about prices of bonds with different maturities find 3-month and 9-month zero rates. Keep at least 6 decimal digits while performing your calculations.

	Face value
	Time to maturity
	Coupon rate
	Price

	$100
	3 month
	8%
	$100

	$100
	9 month
	6%
	$99


Solution:

3-month: 100=104*exp(-r*0.25). Hence, r=(-4)*ln(100/104)=15.6883% (1 point)

9-month: 99=3*exp(-0.156883*0.25)+103*exp(-r*0.75). 
Hence, 

r=(-4/3)*ln((99-3*exp(-0.156883*0.25))/103)=9.2239% (2 points)

(note: give 1 point for 9-month rate if it is clear that the method is correct but the final answer is wrong)

Question 12 (1 point):

Find the forward rate between t=3 and t=7 if 3-year zero rate is 6% and 7-year zero rate is 8%
Answer: (7*8-3*6)/(7-3)=9.5%
Question 13 (3 points):

Find a price of 17-month 8% coupon rate bond if the price of 17-month 4% coupon rate bond is $101 and 17-month zero rate is 4%. Keep at least 6 decimal digits while performing your calculations.

Solution: price of a zero-coupon bond is 100*exp(-0.04*17/12)=$94.4909

A replication portfolio that consists of two 4% coupon bonds and a short sale of one zero coupon bond will be identical to one 8% coupon bond. Hence, the price of 8% coupon bond will be equal to the value of such portfolio which is equal to 2*101-94.4909=$107.5091

Give 1 point is students correctly found the price of zero-coupon bond and made any attempt to construct a replicating portfolio.

Give 2 points if everything is correct but student made a clear arithmetic mistake

Question 14 (2 points):
Find a value of a Forward Rate Agreement (FRA) to invest $1,000,000 for 2 years at 5% annual interest rate (using the compounding rule standard for FRAs, i.e., for this contract it is biannually compounded) 3 years from now if the forward rate for the same time interval (with the same compounding rule as the compounding rule for the rate specified by the FRA) is 5.25%, and 5-year zero rate is 5.1%.
Solution:

1,000,000*(0.05-0.0525)*2*exp(-5*0.051)= - $3,874.58

(give 1.5 if the answer is $3,874.58)
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