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The presented dissertation initially deals with several topics i.e. heavy tailed distributions, stochastic 

dominance and its combination with stable probability distributions where two hypotheses are 

presented and some theorems are proven. In my opinion, the main thesis contribution is the 

application of theoretical results related to stable distributions and stochastic dominance to actual 

real-world problem i.e. the gas storage valuation problem. The presented dissertation thesis is well 

structured and main themes are suitably presented. The initial pages contain detail contents followed 

by Introduction presenting the achieved goals, an overview of related themes and remarks on main 

chapters. The introduction is followed by three main chapters.  

Chapter 1 begins with nicely written explanatory paragraphs about heavy-tailed distributions, stable 

probability distributions and their definitions, selected properties, parameter estimation. Arguments 

for the choice of stable distributions (preserved properties) together with challenges (estimation 

difficulties) are clearly given. However, some formulations look quite optimistic, see, e.g., page 6, row 

3 and the unconditional statement about “overwhelming empirical evidence”. The compact review 

with some author’s clarifying and motivating comments (see, e.g., last paragraph on page 13) follows 

on pages 7 – 13. A short introduction on truncated and tempered stable distributions in Section 1.6 is 

followed by Section 1.7 introducing the family of dependent stable distributions S. Then, a sub-family 

of bivariate stable distributions, which can link stable distributions of random variables with different 

tail indices is for further application purposes also introduced. Its form of presentation reminds a 

pseudocode use, and so, it gives the ideas how to compose simulation results to get the discussed 

dependency structures. Then, the group of generalized stable probability distributions is discussed 

together with their parameter estimation overview in Sections 1.8 – 1.10 accompanied by an 

alternative estimation method. The author presents two-phase parameter estimation method of 

projections for stable distributions based on Kagan's methodology. He emphasizes that such a method 

overcomes the limitation of stable distributions not having an explicit form of density and distribution 

functions and is ready for processing of large amounts of price related data. The author shows his 

understanding in Sections 1.11-1.12 while applying afore mentioned procedures and theoretical 

results to real-world data. So, selected stable distributions are compared with other considered 

distributions for modelling of gas and electricity prices. The results are also obtained and visualized for 

the actual problem of joint fitting of prices of gas and electricity.  

Chapter 2 begins with the overview of principle concepts of stochastic dominance that is accompanied 
by classical references in Section 2.1.  Then, a family of symmetric Pareto distributions, which belongs 
to the domain of attraction of stable distributions is introduced in Section 2.2. This family and the limit 
properties of stable distributions have been originally used for the proofs of theorems describing the 
stochastic dominance properties of stable distributions. Main theoretical results by the author are 
related to Section 2.3 and to the exploration of stochastic dominance in the framework of stable 
distributions. The author formulated and discussed two hypotheses based on empirical conclusions 
and the next theoretical results are presented in the form of theorems accompanied by proofs. Some 
results of this chapter have been already published by author, see Sections 2.4, 2.5 and references 



therein. As the author has worked on his original ideas about conditions of stochastic dominance for 
stable distributions for a certain time, the question appears what is the recent context of the achieved 
theoretical results in the quickly developing research area. The author’s opinion on this question is 
welcome.  

These results are further applied in an original way in Chapter 3. There is the problem of Gas Storage 
Valuation under spot price uncertainty introduced, discussed, modelled and solved. An optimal 
solution is also obtained in the form of decision policy based on available information. The step-by-
step problem introduction is followed by gradually developed sequence of mathematical models. The 
presented sequence of models begins with a classical application of Bellman equations in Section 3.1. 
Thus, it is followed by a detail discussion about various computationally advantageous model 
transformations. For example, the classical Wets idea to change the order of min and E is applied under 
specific circumstances. In section 3.2, Powell’s post-decision states are further utilized and a related 
model formulation is designed. Details are discussed in Appendix. In addition, the influence of 
granularity of approximation needed in stochastic dynamic programming is discussed. Then, Benders 
cuts lead to the upper bound and linear interpolation gives the lower bound on the objective function 
value. The related algorithms Alg1 and Alg2 are suitably presented by a pseudocode. The incorporation 
of stochastic dominance constraints is analyzed. In Section 3.3, Simple Problem with price data 
generated by transition matrix or by AR(1) process is introduced together with  further used heuristic 
getting suboptimal solutions. In Section 3.4, the average strategy utilizing the idea that EU gas storage 
units are usually connected to several markets is developed for so called Advanced Problems I. In 
Section 3.5, the comparison of selected solution methods follows. In Sections 3.6 and 3.7, Advanced 
problem II deals with various criteria (see linking of spot and forward gas prices), above mentioned 
heuristic enabling acceleration of calculations, data based analysis of true market prices restricted by 
Markovian property and probability constraint of a specific form modelled by stochastic dominance 
without loss of the model convexity. Within Chapter 3, the selected results on heavy tails of price 
related distributions are incorporated in the SDP models and Wasserstein metric is also applied for 
approximation purposes. Following the recent overview papers (see Jong 2015), we can confirm that 
the application theme is actual one and important and originally treated by the author. The final 
chapter presents the authors opinions on his results and further research plans.  

As the next step, I would also like to add particular comments regarding formal processing and content 
of the presented thesis. The text is clearly written and well readable. I appreciate the overview form 
of the introductory paragraphs in each chapter and related concluding remarks. The enclosed list of 
abbreviations can be printed separately and can be helpful for the thesis reading. In fact, it is often 
needed, as the first occurrences of abbreviations are not often explained (see, e.g., MPL and NIG) 
although they can be intuitively understood.  In addition, obvious symbols are systematically reviewed, 
so why any remark on the first appearance of $=_d$ is missing? I would also prefer a bit updated final 
form of the dissertation title (e.g., "Selected Problems of Stochastic Optimization under Uncertainty: 
Quantitative Methods, Simulations, and Applications in Gas Storage Valuation"). A small detail like the 
updated order of keywords following their relation to subsequent chapters can help. Some extra 
vertical spaces are not needed (see, e.g., pages 24, 26 and 40). Too many cases of right margin overflow 
could be omitted by better formatting of formulas, see pages 12, 17, 25, 26, 30, 43-45, 48, 51, 55, and 
73. There is a questionable use of periods in some headings (see, e.g., 1.9.1 heading) and wrong font 
size for some paragraphs, see e.g. pages 12 (Remark.) and 39 (Notation). Why some sections are not 
numbered in Chapter 3? It would be nice to move tables and figures nearer to paragraphs that refer 
to them in Chapter 3. The text contains a few misprints (e.g., cdf instead of density on page 15; 3.4.1 
Avanced) and skipped words that can lead to wrong interpretations (e.g., omitted continuity on page 
39). It is a personal choice of the author to rely on Bellman inspired notation in SDP models of Chapter 
3, however, I would prefer mulstistage stochastic programming like notation to clarify links between 
model elements. 



Topics suggested for the defense discussion: What is your experience about „nonGaussian prices“ and 
„more jumpy behavior of prices“ for electricity and gas? Can you illustrate by references your sentence 
saying: „Therefore, many a researcher has considered truncated and tempered stable distributions as 
alternatives.“? How can be your model successful in modelling of recent price crisis related to gas and 
oil? 
Do you see some similarity between your SDP linearizing tricks and computational lower and upper 
bounds utilized in stochastic programming in nineties (cf. Edmundson–Madansky and Jensen like 
bounds)?  
Your interesting results (AP I) are related to the existence of several markets. Do you think that game 
theoretical approaches must be also considered in the future? 
How do you deal with the case when the current decisions may influence the future prices? Is it related 
to the decision dependent randomness case or to some pricing mechanism? 
Have you thought about the use of some scenario decomposition technique with explicit 
nonanticipativity constraints in your models as the alternative or complementary technique to your 
linearization ideas? 
You have emphasized the importance of your topic related to heavy tail distributions for financial and 
economical applications. Can you give a particular idea about the possible engineering applications (cf. 
your conclusions)? 

Conclusions: In my opinion, the thesis meets the standard requirements imposed on the dissertation 
thesis in this area of research. Summarizing, the thesis addresses an interesting and relevant topic in 
the area of gas storage valuation. The author has independently worked on stable distributions and 
stochastic dominance since Bergamo SPXIII conference following the discussions with his supervisor 
motivated by some Dentcheva results. The author’s crossing ideas have been motivated by the initial 
discussions with supervisor on the joint paper. So, from my point of view and personal experience, 
important thanks must be addressed among many listed by the author, especially, to the author’s 
helpful and precise supervisor Dr. Vlasta Kankova.  
Regarding the importance of the thesis for the future development of the branch of research I can see 

wider applicability of achieved results for further themes in decision making also for engineering 

problems, particularly in environmentally friendly energy production and in waste recycling cost 

evaluations.  

In my opinion, the author of this dissertation has demonstrated the ability to work independently and 

creatively in the specific research field, so I recommend the thesis for the final defense.  
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