Homework 9: Econ500 Fall, 2009

The homework is due on Wednesday, November 11. QuestionottisM6 points. The
remaining questions are worth 0.8 points each.

Question 1 (For the following see also the information in Lecture 13et@e weekly
adjusted closing prices from January 2000 to present foiollaving stocks from
http;/finance.yahoo.corh

BAC (Bank of America), ADM (Archer Daniels Midland Comparigricultural
Products, Decatur lllinois), AAPL (Apple Computers), DNOBendreon Corpo-
ration, a biotech stock).

Do the same for the S&P500, which we use as the market partfélen reorder
the data so that the dates are ordered from oldest to latest.

Get the 6 month treasury bill rate from the website of the Fadgeserve. Go to
httpy/www.federalreserve.gggdatadownloatd Then

(a) Determinex andB. Doesa differ from zero for some of the stocks statistically,
i.e., did some stocks have excess returnsO0, or below market returns < 0
with a probability of 90 or 95%"?

(b) Check whetherr andg changed if you consider only the data starting in Jan-
uary 2007.

For all these questions you need to provide the Excel primtbihe regression
results. Click on the link “selected interest rates H.15eM click on “go to select”
under build your package. On the next page under item 1 cHi&adected Interest
Rates.” Under item 2, TCMNOM (U.S. government securjliesasury constant
maturitiegNominal. Item 3 select 6 months; item 4 weekly. Then select tty
format” and select the appropriate date and choose eithel Bx csv (which also
can be read by Excel).

Then combine the data in one spreadsheet. Note that theshtiata is from Friday
- Friday, while the Stock data is Monday-Monday. Just igribrediference of one
trading day.

Question 2 The key to any good investment strategy is diversificatia, io invest in a
variety of stocks rather than just a few. This question destrates that danger of
holding a risky portfolio over time.

In order to get the prices, go to httfinance.yahoo.com and click aymbol lookup This allows you
to find the symbol under with the stock is traded. Then typ&ésymbol into théEnter Symbobox. Next,
look on the left side of the page fétistorical prices Click on this link. On the next page, you could choose
the range, but the default is the maximum range from the cagipatart to present. Then choose weekly.
Go to the bottom of the page and click on download to spreadshe



(a) Suppose that a person has all ofhés investments in a stock with a real return
of 10% per year. In particular, the stock’s return at the dritimyear is either
1.7 or 0.5 with probability 0.5 each. You are supposed to fired hedian
return after 30 year$.To do this analytically would be somewhatfitiult.
However, it can be done much more easily by using a so callezht®Carlo
simulation.”

Consider the posted spreadsheet and open the first workshebe second
row you find a sequence of random realizations. Note, thdt ethis real-
izations uses the Excel function Rand(). Rand() producesxdam number
between 0 and 1 (uniform distribution). So the statement

IF(RAND()>0.5,1.7,0.5)

assigns the realization 1.7 whenever Rand() is greaterGiaand, the real-
ization 0.5, otherwise. Thus, we implement random returthefstock that
yields 1.7 and 1.5 with probabilities 0.5 each. Now copy thig and paste it
into the 3,999 remaining rows. Now you 4,000 possible randeafizations

of the stock over the 30 years. Now compute the median of y@é&re3, col-
umn AF) of the 4,000 dierent realizations. This gives you an approximation
of the median return after 30 years by using a Monte Carlo Isition.

(b) Now suppose that there are two stocks that are not correlie¢edeach stock
has a return of 1.7 or 0.5 with probability 0.5 each. If youesihalf of your
money in each stock your return in Excel notation is

0.5*IF(RAND()>0.5,1.7,0.5)-0.5*IF(RAND()>0.5,1.7,0.5).

Use the second worksheet to determine the median returre agnith of 30
years if you diversify by investing in both stocks by using arie Carlo
simulations.

Question 3 Assume you consider purchasing a used car. If the car is af goality then
your benefit of getting the car is $4,000. If the car is of lovalify, your benefit
is $2,000. You believe that the seller is willing to sell the to you if you pay at
least $3,000 if the car is good, and $1,500 if the car is bad.

(@) Assume that you believe that the sellers car is good withabitiby 0.8. Then
in order to maximize your expected net-benefit, you shotildrdow much
money for the car? Determine you expected net-benefit?

(b) How do your answers to (a) change if you believe that thersebar is good
with probability 0.4.

Question 4 Assume there are three types of drivers. Excellent drivave lan accident
probability of 1/1000. Good drivers have an accident probability of D0 and

2Recall that ifmis the median return, then this means that there is 50 pepcebability that the return
is less thaim and a 50 percent probability that the return is greater than —



bad drivers have an accident probability of/4000. There is the same number of
drivers of each type in the population. Therefore, the dvaczident probability

is (1/3)(1/2000)+ (1/3)(1/100)+ (1/3)(49/1000) = 1/50. The expected loss from
an accident is $10,000. Insurance compargffers full coverage at a premium of
$250 (i.e., $250 is the price of the insurance). Each persamdiget insurance
under the same conditions, because the insurance compamngtdeall the type of

a driver.

By law every driver must sign up for insurance. Thereforé\ig the only insurance
company then they expect to pay $0)1Q 000 = 200 per costumer. The expected
profit per costumer is then 250200 = 50 (because the insurance premium is
$250).

Insurance company enters the market and decides tfieo insurance only to
drivers who have a clean driving record. It turns out thateatiellent and good
drivers have a clean record. Bad drivers do not have a cleande

(a) Suppose that insurance compadyvishes to make an expected profit of $50
per driver, then it should charge how much for an insuranagraot that
offers complete coverage?

(b) Assume insurance comparydoes not adjust the premium and the contract
after B has entered the market. Determifie expected profit per costumer.

(c) Suppos that insurance compahis unwilling to ofer insurance only to drivers
with a clean record, and wishes to have an expected profitip&bcostumer.
How much should compané charge?



