Sample Quiz Exercises
Daniel Schmidt

Remark: The following exercises are from two pastzgs.

a) Which one of the following cannot be a good oedsr short-selling an asset?
You think the price of the asset will increase.

You think the price of the asset will decrease.

You want to reduce the risk of your portfolio.

You want to increase the money you can inveshather asset.

oood

b) At date 0, you invest in a portfolio that contathe same number of shares of stock X and stock Y
The prices of stocks X and Y at date 0 areP€10 and P = €20, respectively. At date 1, the
composition of your portfolio is unchanged, thatitistill contains the same number of sharesaflsX
and stock Y. The price of stock X,'Pis higher at date 1 than it was at date 0, whiéeprice of stock Y,
Py, is still equal to €20. How did the weight of $to¢ in your portfolio change between dates 0 and 1?

I It went up

O It went down

I It did not change

[0 We cannot tell. It depends on the dividends pgithke two stocks between dates 0 and 1

¢) The financial market consists of two stocks,ndl 8. Stock A has an expected return of 8%. Stock B
has an expected return of 12%. How can you cortstrportfolio containing stocks A and B and with an
expected return of 15%7?

Such a portfolio does not exist

You should sell short stock A and buy stock B

You should sell short stock B and buy stock A

You should sell short both stock A and stock B

odog

d) Suppose that half of your portfolio is investedhe risk-free asset F, the remaining half isested
equally in stocks A and B. Stocks A and B havestiiae standard deviation of returns and their return
are uncorrelated. What is the standard deviatioetofns of stocks A and B if your portfolio has a
standard deviation of 8%?

OO0 5.12%

0 22.63%

O 64%

[0 38.52%



The following applies to questions e) and f): Yaunaa portfolio, which contains equal amounts oéthr
assets: security A, security B, and a risk-freeBsThe coefficient of correlation of securitysieturns
with the returns of the two other assets is zeeguBties A and B have standard deviations of nstur
equal to 10% each.

e) What is the standard deviation of returns ofrymartfolio?
0 0.22%
O 2.22%
0 3.33%
O 4.71%
0 6.67%

f) What combination of the three assets above lsmallest standard deviation of returns?
[0 50% in A, 50% in B
[0 1% in A, 99% in the risk-free asset
[0 1% in B, 99% in the risk-free asset
[0 100% in the risk-free asset



Solution Key:

a)

b)

d)

“You think the price of the asset will increase”
Explanation: With short-selling, you gain if th@sk price decreases and you lose if the stock
price increases.

“It went up”

Explanation: Len be the number of shares that you hold of bothkstxcand Y. The old weights
are W° = n*10/(n*10+n*20) = 1/3 and W = n*20/(n*10+n*20) = 2/3. The price of X goes up
(P« >10), the price of Y stays constant{R20). The new weight becomes

Wy = n* BY/(n*Py+n*20) = RY/(Px'+20) > 1/3.

“You should sell short stock A and buy stock B”

Explanation: As we saw in the class example, weachiieve a higher return than the return of
any individual asset by short-selling the lowemrratasset in order to “lever up” (invest more
into) the higher-return asset.

In fact, you can calculate the exact portfolio vieégthat achieve this return:

E(rp) = WA*E(ra) + We*E(rg)

Here: 15% = w*8% + wg*12%

We also know that; w+ wg = 1

Therefore: 15% = w8% + (1-wa)*12%

Solving for w, delivers: w = -75% and w=175%

22.63%

Explanation: Portfolio weights of stocks A and B ay = ws = ¥4. Leto be the standard

deviation of stocks A and B.

Portfolio variance is given by: Vagjr= 0.08"2 = (1/4)"2 %2 + (1/4)"2 *c"2

[the other terms drop out because stocks A andRiacorrelated and the risk-free asset has zero
variance.]

Solving this fors”2 yieldso”2 = 0.0512. Taking the square-root gives: 22.63%.

4.71%

Explanation: Portfolio weights areaw ws = w= = 1/3. Assets A, B and F are uncorrelated (all
the covariances between them are zero). [Rememdéithie covariance/correlation between any
any asset and the risk-free asset is always zemeRber also that the variance of the risk-free
asset is zero.] Applying our formula for the pdiitiosariance, we get

Var(re) = (1/3)72 * (0.1)"2 + (1/3)"2 * (0.1)*2 = 0.00222

Taking the square root in order to find the staddtaviation, leads to 4.71%.

“100% in the risk-free asset”
Explanation: If you invest 100% in the risk-freesets the standard deviation of your portfolio
will be zero. It cannot be lower.



