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20135 Theory of Finance - Part 1

February 2020 Exam
Time Advised 40 minutes

Please answer all the questions by writing your answers in_the spaces provided. No
additional papers will be collected and therefore they will not be marked. USE A BLACK OR
BLUE INK PEN, no pencils allowed. You always need to carefully justify your answers and
show your work. If **you think you need** to make assumptions in order to answer a
question, state them and proceed: the necessity and validity of the assumption(s) will be
assessed along with your answer to the question. The exam is closed book, closed notes.
Calculators are permitted. The length of this part of the exam should be 7 pages: if this
were not the case, it is your responsibility to immediately report any deviations to one of
the proctors assigned to your exam room.

Question 1.A (3.75 points)

Define the concepts of non-satiation and risk aversion and discuss their implications for the
shape of Von Neumann-Morgenstern utility functions. Define the concepts and formulas for
local absolute and relative risk aversion. In what sense are these measures local ones? Provide
one example of a VNM utility function that is characterized by a constant coefficient of relative
risk aversion and show that such a function is also characterized by a risk tolerance that
depends on wealth in a linear affine fashion.

Debriefing.
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The power utility function, U(W) = EE fory # 1, is characterized by a constant coefficient

of relative risk aversion. Indeed,
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Because the risk tolerance is the inverse of the ARA coefficient, it is easy to show that T(W) =
1 o : :
w " which is clearly linear in wealth.

Question 1.B (1.5 points)

John is characterized by a negative exponential utility function of terminal wealth, U;,, (W) =
1 — e~ with 6 > 0 and has an initial wealth W = 1,000 euros. Mary offers John the following
risky (but small) bet; they will flip a (fair) coin: if head comes out, John will pay 2 euros to Mary;
if tail comes out, Mary will pay 2 euros to John. John states that he would be ready to pay 0.60
euros to Mary to avoid such a bet. Based on this information, can you compute John’s risk
aversion coefficient? If so, please proceed making sure to show all your work. Otherwise,
carefully explain why not and which additional information you would require to accomplish
the task. Next, you are told that Mary, when offered to receive a sure amount of 1.2 euros, would
still prefer to take the bet. What can you say about Mary’s preference for risk? Carefully justify
your answer.



Debriefing.
Yes, we can! In particular, because the bet is small, we can use the approximation
1 1
Mjonn (100,2) = Eehz = 5922.
Because we know that 1,5, (100,2) = 0.6, we can simply compute that 8 = 0.3.

Mary is a risk-lover! Indeed, she would prefer to take the bet even when she is offered a sure
amount that is larger than the expected value of the bet (which is obviously 1 euro).

Question 2.A (3.5 points)

Define the meaning of ESG, making sure to describe what each of E, S and G stand for in the
acronym ESG. Describe the typical behavior of a SR investors and the most prevalent form of
SR investing adopted. What are the main alternative hypotheses that describe the possible
differences in relative returns between the stocks of SRI vs. conventional companies? Briefly
summarize Statman and Glushkov’s (2009) conclusions relating them with the ones in Amel-
Zadeh and Serafeim (2019) as discussed in the lectures.

Debriefing.



Question 2.B (1.5 points)

Consider a newly formed hedge fund that aims at implementing long-short strategies founded
on sorting stocks on the basis of their ESG score. In practice, the fund will simply buy and hold
in a static fashion the stocks in the top decile of the ESG score and sell short the stocks in the
bottom decile of the ESG score, without using any derivatives or additional leverage. By being
included in the asset menu, will the newly formed hedge fund expand the mean-variance
efficient frontier (i.e, move the unconstrained frontier up and/or to the left)? Carefully
motivate your answer.

Debriefing.

Although many arguments would prove sensible when applied to this question, the fact is that
the newly formed hedge fund is simply using a long-short linear strategy limited to buying and
selling the already existing stocks, something that can be freely accomplished in each portfolio
on or inside the initial mean-variance frontier. This is further supported by the choice of not
investing in derivatives or using complex leveraged schemes. Therefore such a strategy cannot
create any payoffs and therefore mean-variance combination that are not already spanned by
the portfolios that define the initial mean-variance efficient frontier. In conclusion, we do not
expect the mean-variance frontier to move in any ways. Of course, as in the lectures, these
answer ignores the role played by frictions and transaction costs (that are in general a limiting
factor when considering hedge fund as an asset class).

Question 2.C (0.75 points)
The following plot is taken from Getmansky, Lee, and Lo’s article (2015, in Annual Review of
Financial Economics).



Please explain its meaning and its significance to the key point made by Getmansky et al. in their
paper concerning the economics of the hedge fund industry.

Debriefing.

No, the color was not important, just read the article and you will see. The plot depicts the
relationship between the autocorrelation (a common proxy for illiquidity risk of assets) and
statistical measures of tail fatness and asymmetry of returns for funds in a specific data base
(Lipper TASS) and the Credit Suisse/Dow Jones Hedge-Fund indices. The location of each
bubble reflects the skewness (x-axis) and kurtosis (y-axis) of a hedge-fund category. The size
of each bubble reflects the corresponding category return autocorrelation. The economic
meaning of the plot is that fund categories that exhibit higher autocorrelation generally also
exhibit high (excess) kurtosis and negative skewness. This cluster of traits should give investors
cause for concern as a few types of fund strategies (the paper lists Convertible Arbitrage, Fixed
Income Arbitrage, Event Driven, Emerging Markets, and Multi-Strategy) imply the highest
autocorrelations and the most fat-tailed, left-skewed (hence non-normal) return distributions.
When investing in a fund with positively auto-correlated returns, and therefore potentially
illiquid, investors may want to consider the increased likelihood that a simple mean-variance
analysis will understate the actual downside risk and overstate the expected performance of
the underlying fund strategy.



