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ise 1 ( ists of ions 1 and 2)
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The graph shows a typical realization of of daily of stock prices

‘]. We observe that there are witha

& |and also periudﬁwith—,forinstancein the
second half of 2012 and in the period starting in spring 2020. This means that we observe [:l

‘ atime series ” portfolio allocations |

‘ observed in the market 1‘ simulated in the log-normal model fitted to market Lfﬂt&q

L high frequency of relatively small changes |L high frequency of trades |

Lhighfrequency of changes in the trade volume |L high frequency of small trade volume |

[ volatility clustering |[ no volatility clustering |[ spikes ‘[ no spikes ‘( no autocorrelation

[pnsilive autocorrelation |[neptive autocorrelation |
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Describe a further characteristic that you observe in the graph. What is this characteristic? How do you observe it? How do you interpret it? Use
no more than 50 words.
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EXERCISE 2 (consists of Question 3,4 and 5)

The following three exercises do belong together. Assume that we have five assets. The first one has expected return p; = 20% and standard
deviation of return equal to 6; = 10%. The second has expected return pi; = 40% and standard deviation of return equal to 6; =20%.

Assume that the third asset has expected return |13 = 10%. What is the range of the standard deviation o of the third asset so that the three
assets form an efficient set?

Select one:
& The standard deviation of the third asset needs to be below 10%.
L The range is the empty set, as it is not possible that all three assets are efficient in this case.

" & The standard deviation of the third asset needs to be abave 10%.
& The standard deviation of the third asset needs to be below 20%.

' & The standard deviation of the third asset needs ta be ahove 20%.

! iE The standard deviation of the third asset needs to be between 10% and 20%.
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Next we want to determine the range of s and 62 such that Asset 4 dominates Asset 2, but does not dominate Asset 1. After careful calculation,
and checking our result by drawing a graph (please take this as a hint how to work to obtain the solution), we know that Asset 4 dominates Asset

2 and not Asset 1if and only if the expected return of Asset 4is and

the standard deviation of the return of Asset 4 is( and the pair

(Ha, o4) is not equal to the pair (yz, 62).

‘ larger than or equal to the expected return of Asset 2. ‘

‘ smaller than or equal to the expected return of Asset 2. ‘

‘ smaller than the expected return of Asset 2. ‘

‘ larger than the expected return of Asset 2. ‘

‘ larger than that of Asset 1 and smaller than that of Asset 2. ‘

‘ larger than or equal to that of Asset 1 and smaller or equal to that of Asset 2. ‘

‘ larger than or equal to the expected return of Asset 1. ‘

‘ smaller than or equal to the expected return of Asset 1. ‘

‘ larger than the expected return of Asset 1. ‘

=

larger than or equal to that of Asset 1 and smaller or equal to that of Asset 2. ‘

larger than that of Asset 1. ‘

larger than or equal to that of Asset 1. ‘

smaller than or equal to that of Asset 2. ‘

smaller than that of Asset 2. ‘

is larger than that of Asset 1 and smaller than to that of Asset 2. ‘

smaller than or equal to that of Asset 1. ‘

smaller than that of Asset 1. ‘

larger than that of Asset 2. ‘

S O S O

larger than or equal to that of Asset 2. ‘
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Assume that the covariance between the returns Rs of Asset 5 and the returns Ry of Asset 1is 0.018, while the carrelation between those returns
is smaller than 0.9. We would like to understand in what case Asset 2 dominates Asset 5.

We can derive the standard deviation of the returns of Asset 5 using the relation between covariamce;‘ s

namely the correlation equals the covariance between both retums( . We rearrange that
identity to obtain the standard deviation of the returns of Asset 5. We find thatit is 1the standard deviation of the returns of Asset 2.
Thus Asset 2 dominatesAssstSif| J

|corretation and standard deviations ” variance and mean H correlation and mean

( devided by the product of their standard deviations |(multiplied by the product of their standard deviations ‘

( multiplied by the product of their variances |( plus their standard variances ‘

( plus their standard variances |

| largerthan” equal to W‘smalterthan}

| its expected return is larger than or equal to that of Asset 5 J‘ its standard deviation is larger than or equal to that of Asset SJ

| its standard deviation is smaller than or equal to that of Asset SJ‘ its expected return is smaller than or equal to that of Asset 5 J
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EXERCISE 3 (consists of Question 6 and 7)
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The efficient frontier represents by invssling( | in the risky
Assets 1 and 2 and in the riskless asset. Investors who would like to maximise profit in terms of ‘ me each specific risk level,

measured in the J, prefer portfolios which are represented by 2

| all efficient portfolios that we can obtain H all efficient portfolios that we can not obtain ” all portfolios that we can obtain |

| all portfolios that we can not obtain ‘

(any portions be it positive or negative ‘( equally |( positive partions

f positive portions between 0 and 1 ‘

|expected rstums]‘ possible retums” likely returns W‘ likely returns W

| standard deviation of returns J| largest possible loss (worst case scenariu)ﬂ most likely loss J
| value-at risk J| shortfall probability J
L the dashed line ‘L the blue star MP |L the blue curve ‘Llhs area above the dashed line ‘

e area below the dashed line
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Describe in your own words the portfolios represented on the blue line. Use no more
than 50 words.

vz
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EXERCISE 4 (consists of Question 8,9,10 and 11)
You are handling a set of assets and delivering customized portfolios. You are given the following estimates. The distribution of the market
portfolio’s returns RMis given by
BM 1+ oy, probability 50%
- o, probability 50%
The distribution of the minimum variance portfolio’s returns RMVP i given by
pMve _ 2+ 02, probability 50%
Mg — g, probability 50%
with gy =0.2, pz =0.15, 61 =0.2 and 62 =0.15.
The expected mean pw of the market portfolio’s returns equatsl:l, and standard deviation om equalsl:l . The expected mean and
standard deviation of the minimum variance portfolio’s returns equal pmyvp =|:|and GMVP =
10% | 12.5% || 15% | 17.5% || 20% ‘ 22.5% 27.5% || 30% | 32.5% || 35% ‘ 37.5% || 40%
QUESTION 9 Notyet answered Marked out of 7.00 ¥ Flag question &

The return of the riskless asset is 1%.

A client demands for a portfolio tailored to his needs. He is willing to invest in any assets available but not to go short in the risky asset (i.e. to
invest negative portions in any of the risky assets). Their only restrictions are that the portfolio should be efficient and maximise their expected
utility. Their utility function is the logarithm.

What is the weight wy to invest in the market portfolio?

State the results rounded to two decimals. (So e.g. if your result is 0.0345 then state 0.03.)

Answer:
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The rest, i.e. 1 - wy is invested in

| the risk free asset H an arbitrary risky asset |

|the minimum variance portfolio related to all risky assets H gold |
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Assume that all estimates of expected returns and standard deviation have been
obtained solely from time series of asset prices. Which three of the following sentences
are correct? (To obtain the full mark you need to select three answers.)

Select one or more:

[J a. The resulting portfolio P is efficient.

[ b. The existence of such portfolios does not contradict any of the types of the efficient market hypothesis.
) c.  Portfolio P does not consistently outperform the market.

[ d.  The resulting portfolio P is not efficient.

[ e. Portfolio P consistently outperforms the market.

[ . The existence of such portfolios contradicts the semi-strong form of the efficient market hypothesis.

[ g. The existence of such portfolios contradicts the strong form of the efficient market hypothesis.
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