Econ 174 Fi nanci al | nsurance Fal
2000
Al l an Ti nrer man UCSD

Your nane and Student ID: Stu Dent
M dt er m exam

Pl ease answer all questions. The weight of each question is
gi ven next to the question nunber.

1. (30%9 Explain the reasons why you agree or disagree with the
followi ng statenments. Circle the correct answer and conplete
t he sentence.

i | f professors allowed students to insure thensel ves
agai nst poor performance in mdtermexans at UCSD, this
woul d | ead to an overall better exam perfornmance.

Di sagree because
Moral Hazard (the idea that only the nost vulnerable will buy
the insurance) will prevent the market of examinsurance from
functioning properly. |If a student has insurance for an exam
she will be nore likely to slack off as her worst score wll
be bounded. In addition, the only students who woul d buy the
i nsurance are the ones who expect their grades would be |ess
than the insured | evel, while better students will not buy the
i nsur ance.

ii. The graph relating the futures prices of a stock index to
the tinme to expiration nust always sl ope upwards.

Di sagree because
If the dividend rate us greater than the interest rate, then
the graph coul d sl ope downward (i.e. u >r in Fo=Seel"WT



iii. If reverse cash and carry is not possible, then the
futures price of a consunption commodity, F, nust satisfy
the rel ation

F>$ exp((u+r)T),

where S, is the current spot price of the conmodity, u is

the storage cost, r is the risk-free rate and T is the
time to expiration.

Di sagree, because
Reverse cash and carry involves shorting the spot asset, |ong
the future and investing the cash fromthe spot short.
However if we cannot do this, we cannot exploit situations
where  Fo<Se"™™T as we would like to long the future (since
it is too cheap) and short the spot (as it is too expensive).
However we cannot arbitrage this, so we would have Fo<Sy el"™T,
not the opposite.

iv. A financial hedge is not guaranteed to benefit the hedger
financially. |Its main purpose is to offset an existing
exposure to risk.

Agr ee, because
A hedge is designed to reduce the variance of the asset(s),
and makes no claimas to the nean (the return). A perfect
hedge woul d be one that would guarantee 0 variance (i.e. no
risk, only a cost associated with setting up the hedge).



2. (2599 A conpany needs to buy 1 mllion gallons of heating oi
in May 2001. The current futures price for this expiration
date is $0.8190 per gallon, while the current spot price is
$0.9602. Each futures contract is for 42,000 gallons of oil.

. Suppose that the correlation between changes in futures
and spot prices is 0.98. How many futures contracts
shoul d the conpany trade to set up a hedge? Should it
use a long or a short hedge?

The conpany shoul d use a | ong hedge. h'=.98 (assuning equal
variance of the spot and future). Na= 1000000, Q=42000, so
N'=h"Ny @ - . 98 (1000000)/42000=23. 333.

ii. Now suppose that, in fact, in May 2001 the spot price of
heating oil is $0.7800 per gallon. How nmuch did the
conpany profit/lose on its futures position?

So the go long 23.333 May 2001 future contracts at $.8190. So

t he conmpany gains $.7800-%.8190 = -$.0319 * 1000000 = -$31900

( or in other words, |oses $31, 900).

iii. If the cost of carry is 1% for oil and the current
interest rate is 6% per annum what is the conveni ence
yield on oil between now and May 2001? What does it
measure?

Fo eVD = g, e(r+)D)

In(Fo)+ yT =1In(Sp) + rT + uT

yT =1n(Sp) + rT + uT - | n(Fp)

y = (In(Sp) +rT +uT - In(F))/T

T=.5, r=.06, u=.01, $=0.9602, Fy=0.8190

(1 n(0.9602) — In(0.8190))/0.5 + 0.025 + 0.01
0. 35311

y
y

The conveni ence yield neasures that value of hol ding the good
today (in other words the opportunity cost of the consunption
goods). High convenience yields are consistent with short
supply (or high margi nal benefit from having the good for
consunption).



3. (2599 On Cctober 17, 2000 the $ per yen exchange rate in the
spot and forward markets were as foll ows:

Spot 0. 009358
Sept 01 0. 009784
Each forward contract is for 12.5 mllion yen.

i Whi ch was highest on this date, the U S. or the Japanese
interest rate?

The US rate was the higher interest rate, as the Yes was

appreci ating (becom ng nore valuable, or could buy nore

dol lars for one Yen).

ii. Assuming that the U S interest rate is 6% per annum for
a loan expiring in Septenber 01, what would be the
Japanese interest ate for this period?

FO - SO e(r-rf)T

In(Fo) = In(S) +(r-rf)T

Fo=. 009784, $=.009358, r¢=.06, T=11/12

r«T =1n(S) + (r)T - I n(Fp)

rs (In(S) + (r)T - In(Fo))/ T

I (I'n(.009358) + (.06)11/12 - In(.009784))/(11/12)
rs 1.1%

iii. Now suppose that the U S. and Japanese interest rates are
in fact identical (for |oans expiring in Septenber 01).
How woul d you set up an investnent strategy that is
guaranteed to earn an arbitrage profit?

Thus, the benefit to investing in Japan is too high (or,

alternatively, the price of a future is too high). Thus we

want to borrow in $¥, convert to ¥, invest at the Japanese

interest rate, and buy a future to pay back the $ at tine T.

Suppose we borrow $1, 000,000, in 11 nonths this will grow to
$1, 000, 000 e -°°(1¥12 = $1056540. 61. We convert to ¥ at the
rate of .009358 $/¥, which yields ¥106860440. |Investing this
in Japan at 6% will give us ¥106860440 e -9(1¥12) = ¥119285966.
And a forward will require us to pay $1056540.61 which at the
forward price will cost us ¥107986571, which yields us
arbitrage profit of ¥119285966-¥107986571= ¥11299395 (or
$110553. 28, using the forward price to guarantee a USD

denom nated return).



(209 An investor sets up a short position in gold futures on
Sept enber 19, 2000 when the price is $280 per ounce. Each
contract covers 100 ounces of gold. The initial margin is
$1400 and the mai ntenance margin is $1, 050.

Fill out the margin account, funds w thdrawn and margin call
for the followi ng 5 days:
ol d Margin Daily

Dat e Price Margi n account Funds withdrawn calls Change
17-

Sep 280. 00 1400. 00 N A N A N A
20-

Sep 280. 00 1400. 00 N A N A N A
21-

Sep 279. 00 1400. 00 100. 00 N A 100. 00
22-

Sep 285. 00 800. 00 N A 600. 00 -600.00
25-

Sep 284. 00 1400. 00 100. 00 N A 100. 00
26-

Sep 288. 00 1000. 00 N A 400. 00 -400.00



