ADM 4351, Fall 2010, Quiz #1 (24 points total)
Name:___________________________________________

Student i.d.:______________________________________

IMPORTANT: all interest rates are continuously compounded!!!
Note to grader: grade final answers only unless partial credit procedure is specified. Accept any reasonable rounding
Question 1  (1 point):
If you have the right to sell the underlying asset at any time prior to maturity of your options contract, then you have

A) an American call option

B) an American put option

C) a European call option

D) a European put option

E) None of the above

Answer: B
Question 2 (1 point):

Which of the following market participants do NOT need margin accounts?

A) Buyers of futures contracts
B) Sellers of futures contracts
C) Buyers of option contracts
D) Sellers of option contracts
E) None of the above (i.e., all of the above market participants need margin accounts)

Answer: C

Question 3 (1 point):

Assume you want to hedge your expected purchase of gold in 1 month with 2-month futures contract. Let Bt be the basis at time t (where t is measured n months from today), and Ft be the price of the futures contract at time t. What will be teh effective price that you end up paying for 1 oz of gold?

Answer:_______F0+B1________________

Note: give 0.5 point if the answer is F+B with incorrect time indexes

Question 4 (1 point)
A farmer who wants to use options to hedge the price of corn that he expects to sell next summer. What should he do?
A) Buy call option

B) Sell call option

C) Buy put option

D) Sell put option

E) None of the above
Answer: _____C_____________

Question 5 (1 point)

Which of the following is true about the delivery process for the stock index futures

A) An person with long position in a future contract can file a notice of delivery at any time during the delivery period

B) An person with long position in a future contract can file a notice of delivery only after everybody else who had long contract for a longer period of time filed the notice of delivery

C) An person with short position in a future contract can file a notice of delivery at any time during the delivery period

D) An person with short position in a future contract can file a notice of delivery only after everybody else who had short contract for a longer period of time filed the notice of delivery

E) None of the above

Answer: E
Question 6 (3 points):
On September 1 a company enters into a short futures contract for 5,000 bushels of wheat at futures price of $6.74 per bushel. The initial margin is $5,000, and the maintenance margin is $4,000. Assume the company does not withdraw funds from its margin account for the life of the contract. Fill in the values for the margin account at the end of the trading day in the table below. In case of the margin call, assume you deposit the required funds right before the start of the next trading day
	Day
	Futures price
	Margin Account

	Sept 1
	$6.74
	$5,000

	Sept 2
	$6.50
	$5000+0.24*5000=$6200

	Sept 3 
	$7.00
	$5000-0.26*5000=$3700 (note: also accept $5000 as correct)

	Sept 4
	$7.10
	$5000-0.1*5000=$4500 (note: $1300 was added due to the margin call last day) 


(1 point for each correct number)
Question 7 (2 points):
In the morning of Oct 5, 2010 only three traders (Anna, Boris, and Christine) had open position in futures contract for corn with delivery in January 2009. In particular, Anna had a long position in 6 contracts and Boris had a short position in 9 contracts. Information about the position of Christine is not given to you. During the day of October 5, 2010 the following trades occurred:
· Anna sold 5 contracts to Boris

· Boris sold 7 contract to Christine

· Diane, a new trader, bought 3 contracts from Christine

1) (1 point) How many contracts Christine had at the end of October 5 trading day? Please, specify the number of contracts and say whether they were long or short.

C=(9-6)+7-3=7: 7 long contract
2) (1 point) What was the open interest at the end of October 5 trading day?

A: 6-5=1; B: -9+5-7=-11; C=7; D=3. 
Open interest = 1+7+3=11
Answer: 11
Question 8 (3 points):

You would like to hedge your portfolio using S&P500 index futures for the next month. Currently your portfolio’s value is $500,000 and its beta = 1.2. The futures price of S&P500 index futures is 1200.
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 (assume contract size = $1 times the index)?

Sell 1.2*500,000/1200=500 futures

2) (1 point) If you would like to decrease the beta of your portfolio to 0.3 what should you do? Please, say whether you will need to buy or sell futures contracts and specify the number of contracts (assume contract size = $1 times the index)?

Sell 0.9*500,000/1200=375 futures 
3) 
(1 point) If you would like to increase the beta of your portfolio to 1.5 what should you do? Please, say whether you will need to buy or sell futures contracts and specify the number of contracts (assume contract size = $1 times the index)?

Buy 0.3*500,000/1200=125 futures 
Question 9 (3 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, futures contracts available only on regular (not organic) potatoes. The standard deviation of the price (per ton) of organic potatoes is $50; the standard deviation of futures price of regular potatoes is $150, and the correlation between these two prices is 0.8. To answer this question, you may want to use the following formulas:
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1) (1 points) How you should hedge your risk? Please, specify whether you will need to buy or sell futures contracts and specify the number of contracts (assume the contract is for 1 ton of regular potatoes).

Sell 0.8*600*50/150=160 contracts
(note: 0.5 for "sell", 0.5 for the correct number)
2) (1 point) What is the standard deviation of your future revenue without hedge?
s.d.=600*50=$30,000
3) (1 points) What is the standard deviation of your future revenue with hedge?
s.d.(600x-160y)=sqrt(600*600*50*50+160*160*150*150-2*0.8*600*160*50*150)=
=sqrt(324,000,000)=$18,000
Question 10 (3 points):
Given the following information about prices of bonds with different maturities find 2-month and 8-month zero rate (continuously compounded). Assume semiannual coupon payments payment and keep at least 6 decimal digits while performing your calculations.

	Face value
	Time to maturity
	Coupon rate
	Price

	$100
	2 month
	6%
	$102

	$100
	8 month
	8%
	$100


Solution:

2-month: 102=103*exp(-r*2/12). Hence, r=(-12/2)*ln(102/103)=5.8537% (1 point)

8-month: 100=4*exp(-0.058537*2/12)+104exp(-r*8/12). Hence, 



r=(-12/8)*ln((100-4*exp(-0.058537*2/12))/104)=11.9457% (2 points)

(note: give 1 point for 8-month rate if it is clear that the method is correct but the final answer is wrong)

Question 11 (1 point):

Find 3-year zero rate if 2-year zero rate is 6% and forward rate between year 2 and 3 is 7%

Solution: 2*6+7=3*r. Hence, r=19/3=6.33%
Question 12 (2 points):

Find 15-month zero rate if a bond that has 15 month to maturity and pays 6% coupons (semiannual compounded) sells for $98 while a similar bond with 8% coupon sells for $101. Both bonds have a $100 face value.
Solution: sell three 8%-bonds and buy four 6%-coupon bond. Your strategy will give you $100 in 15 month and nothing in coupons. You also need to pay 4*98-3*101=$89 today. Hence, 89=100*exp(-r*15/12) or r=(-12/15)*ln(89/100)=9.3227%
Note: 1 point for the well-developed idea of the portfolio (make sure that it is correct idea!!!), 1 point for the answer
Question 13 (2 points):
You would like to invest $1000 next year for a period of one year. Unfortunately, forward rate agreements are not available. If zero rates for 1 and 2 years are 5% and 6% respectively, specify a strategy that will guarantee you exactly 7% return on your proposed next year investment of $1000.

Solution: You need to borrow $1000*exp(-0.05)=$951.2294 for one year and invest the same amount for two years. If you do so, you have no cash inflow or outflow today, you will have cash outflow of $1000 next year and you will receive 951.2294*exp(2*0.06)=$1072.5082=1000*exp(0.07)
Give 1 point if students say: borrow for 1 year and invest for 2 years, but did not find the correct amount ($951.23) to borrow.
� EMBED Equation.3  ���








PAGE  
6

[image: image2.wmf])

(

.

)

(

.

)

(

)

(

.

)

,

(

2

)

(

)

(

)

,

cov(

2

)

(

)

(

)

(

2

2

2

2

x

dev

st

a

ax

dev

st

x

Var

x

dev

st

y

x

corr

ab

y

Var

b

x

Var

a

y

x

ab

y

Var

b

x

Var

a

by

ax

Var

ax

x

y

x

´

=

=

=

=

=

´

´

´

+

+

=

´

+

+

=

+

s

s

r

s

s

r

_1346955788.unknown

