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This thesis is well written and it deserves to be considered for a top mark. The
research topic of this diploma thesis is to construct and investigate properties of
the portfolio with the maximum volatility with respect to a specific reference asset,
which is chosen to be a market index. High volatility is usually considered as un-
desirable in finance as it is synonymous with risk. However, this work shows that
volatile portfolios may in fact have many positive properties with regards to several
well established concepts of quantitative finance. The methods and results presented
here are completely new due to the novelty of the approach of treating all the assets
in a symmetric way and it is expected that all these results have a potential to be
published in the very top journals of the field with a significant impact factor.

The main results of this work can be briefly summarized as follows:

e Finding the trading strategy that maximizes instantaneous volatility with re-
spect to the reference asset. There is an analytical solution for two asset case,
which fully invests in the cheaper asset and the trading strategy is known as
a stop-loss strategy.

e This strategy maximizes probability of beating the index by a specified level
in a given time framework.

e The symmetric treatment of the assets allows for new construction of options
on a traded account and it gives a way to generalize this concept to an arbitrary
number of assets.

e The study is extended and studied in detail to the case of three assets.

This study is highly mathematically sophisticated and even the simplest case of
N = 2 assets requires to produce new methods used in this analysis based on the
theory of partial differential equations. To prove the optimal strategy and have a
corresponding citation response. for this case took me and my collaborator Joerg
Kampen from the University of Heidelberg about 3 months of an intense work. Mr.
Navratil’s original contribution to this work is the following:



e The idea that the volatility maximization portfolio maximizes probability of
reaching a certain higher level is entirely his (Theorem 2.5).

e The statistical indistinguishability of models fitted with different parameters
is also entirely his (Theorem 3.3).

Both results are quite significant. The area of maximization of probability of
reaching a certain goal is well established in the literature and the novel approach
using a symmetric treatment of the underlying assets leads to a previously unknown
and interesting solution. The resulting optimal strategy is in fact well known among
the practitioners. This result itself is sufficient for a publication. The other major
result of this work — the indistinguishability of the models — is of a major inter-
est. The model of the stock evolutions in higher dimensions as presented in this
research is widely used as a basic approach, but it turns out that such models are
over parametrized. This has never posed any problem when studying the price evo-
lutions with a single reference asset, such as the currency, but we realized that the
optimal strategy for the maximal volatility portfolio may depend on the specific
parametrization. So we faced a problem that the optimal solution could have been
different depending on the order of assets that would be used in the model cali-
bration, which would be a certainly undesirable property. Mr. Navratil’s Theorem
fortunately confirms that the optimal strategy does not depend on the parametriza-
tion with some free parameters as any parametrization leads to the statistically
equivalent model. This is another major result.

The work is well and clearly written with two major original results. The author

illustrates the results on numerical examples and provides number of graphs to vi-
sualize them. It certainly qualifies as a work that deserves the credit.
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