
Report on Bachelor / Master Thesis 
Institute of Economic Studies, Faculty of Social Sciences, Charles University in Prague 

 
Student: Aleš Vondra 

Advisor: PhDr. Ladislav Krištoufek 

Title of the thesis: Structure of the Invisible Hand: Hierarchy and Others, 
version 2 

 
 

OVERALL ASSESSMENT (provided in English, Czech, or Slovak): 
 
The thesis titled "Structure of the Invisible Hand: Hierarchy and Others" aims to deal with the 
phenomenon of market crashes. Combining modern finance with theoretical approaches from physics 
with a special focus on the concept of probability of sudden structural collapses (market crashes in 
economics) the proclaimed goal of the author is to explore the possible contributions and advantages. 
 
The thesis is a rewritten and markedly ammended version of the previous version which was not 
recommended for defense both by the opponent and the supervisor. After reading the new version I 
have to conclude that suggestions from both reports have been more or less thoroughly taken into 
account and at the moment the thesis meets the academic standards and criteria required for 
bachelors theses. 
 
As a very detailed report (attached aback) has been elaborated by me in June, in this update I only 
comment on changes and on how the author managed to deal with comments a suggestions from my 
side. 
 
Formal requirements as e.g. the front page layout or the name of the advisor have been corrected. 
However, the choice of the thesis name still remains a bit mysterious for me. 
 
The Introduction has been slightly rewritten so that it better explains what is the work about. However, 
the Elliott Wave Theory is still without any reference and with incorrect name (double "t" needed). 
 
In the second chapter, newly added, relatively extensive and quality literature survey of the topic of 
market crashes is offered with resumes of 9 relevant recent research papers. I have to appreciate the 
effort of the author to suplement this important part of any undergraduate work. 
 
In the third chapter "Better model of crashes" two chapters of the previous work are merged. To be 
specific, the historical empirical evidence of several stock market crashes is discussed, the Random 
Walk Hypothesis is considered as inappropriate for the stock market crashes modeling, model of 
"rational bubles" is outlined, the concepts of the Diamond Lattice Model, Hierarchical Model, Discrete 
Scale Invariance, and Cantor Set are touched and summarized. Finally, the LPPL (unfortunately 
erroneously abbreviated LPPR) model is described (perhaps this might be that ""Better model of 
crashes", I guess). The chapter still strongly builds on the influential work by Didier Sornette but now 
the proper referencing has been added to the text. 
 
The fourth chapter deals with examples of the empirical evidence for log-periodic patterns. First, the 
evidence from several papers by Sornette and Johansen is presented, now with formally correct 
referencing. Second, an original and interesting case study of the virtual currency Bitcoin crashes is 
accomplished with focus on 2011, 2012, and 2013 crashes applying the LPPL model from the 
previous chapter using NLS estimation method. This is a smart and innovative idea as there is still 
extremely limited literature about this virtual currency phenomenon. The most important results from 
this analysis is that the key driving forces are shared by both Bitcoin as well as real stock market and 
that all three crashes were indeed preceded by the log-periodic power law patterns.  
 
In this updated form, the thesis gained reasonable structure, working hypotheses, and conclusion. An 
original and contributive analysis is also provided.  
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Details to the evaluation: 
 
Literature: 
A relatively extensive and quality literature survey of the topic of market crashes has been added and 
the majority of comments has been taken into account. Referencing seems to be corrected according 
to academic standards. 
 
Methods 
Although the literature survey, descriptive summaries and analyses, and critical discussion still prevail, 
the NLS time series estimation has been applied in the original and innovative Bitcoin case study. 
 
Contribution: 
The compilation of models of other authors seems now appropriate when followed by own application 
within the Bitcoin case study.  
 
Manuscript form: 
Again, some of comments have been taken into account, but author e.g. still uses many improper 
short versions as "I'm", "I'd", "don't", "won't" etc. Moreover, "there would was" has not been corrected, 
author's note "(iii diamond lattice)" still in text etc. 
I highly appreciate the use of LaTeX typesetting system due to which the text is well readable. Also 
the English used is on high level and perfectly comprehensible. The thesis reads well. 
 
Summary: 
As large, after the reworking based on both opponent and supervisor reports I do find this thesis 
satisfying academic standards for bachelors theses both in terms of formal correctness as well 
as contribution to the field. Personally considered, the originality of the Bitcoin case study is the 
most distinctive contribution of this thesis. 
 
I am pleased I can recommend the thesis "Structure of the Invisible Hand: Hierarchy and 
Others" to defense at the IES FSV UK and in case the Commission agrees, I suggest the grade 
"2". i.e. "good". 
 
SUMMARY OF POINTS AWARDED (for details, see below):  
CATEGORY POINTS 
Literature                     (max. 20 points) 14 

Methods                      (max. 30 points) 20 

Contribution                 (max. 30 points) 20 

Manuscript Form         (max. 20 points) 10 

TOTAL POINTS         (max. 100 points) 64 
GRADE                          (1 – 2 – 3 – 4) 2 
 
NAME OF THE REFEREE: Jiří Kukačka 
 
DATE OF EVALUATION: September 3, 2013 
 

___________________________ 
Referee Signature



 

EXPLANATION OF CATEGORIES AND SCALE: 
 
LITERATURE REVIEW: The thesis demonstrates author’s full understanding and command of recent literature. 
The author quotes relevant literature in a proper way. 
 
Strong  Average  Weak 
20  10  0  
 
 
METHODS: The tools used are relevant to the research question being investigated, and adequate to the author’s 
level of studies. The thesis topic is comprehensively analyzed.  
 
Strong  Average  Weak 
30  15  0  
 
 
CONTRIBUTION:  The author presents original ideas on the topic demonstrating critical thinking and ability to 
draw conclusions based on the knowledge of relevant theory and empirics. There is a distinct value added of the 
thesis. 
 
Strong  Average  Weak 
30  15  0  
 
 

MANUSCRIPT FORM: The thesis is well structured. The student uses appropriate language and style, including 
academic format for graphs and tables. The text effectively refers to graphs and tables and disposes with a 
complete bibliography. 
  
 
Strong  Average  Weak 
20  10  0  
 
 
Overall grading: 
 

TOTAL POINTS GRADE   
81 – 100 1 = excellent = výborně 
61 – 80 2 = good = velmi dobře 
41 – 60 3 = satisfactory = dobře 
0 – 40 4 = fail = nedoporučuji k obhajobě 

 



Report on Bachelor / Master Thesis 
Institute of Economic Studies, Faculty of Social Sciences, Charles University in Prague 

 
Student: Aleš Vondra 

Advisor: PhDr. Ladislav Krištoufek 

Title of the thesis: Structure of the Invisible Hand: Hierarchy and Others 
 
 

OVERALL ASSESSMENT (provided in English, Czech, or Slovak): 
 
The thesis with a promising title "Structure of the Invisible Hand: Hierarchy and Others" aims to deal 
with the phenomenon of market crashes. Combining modern finance with theoretical approaches from 
physics with a special focus on the concept of probability of sudden structural collapses (market 
crashes in economics) the proclaimed goal of the author is to explore the possible contributions and 
advantages. 
 
From my personal point of view and academic experience, there is one specific aspect making 
bachelors theses defendable which is the formal correctness (i.e. a clear structure, aim, and 
conclusion; proper referencing, formal language, etc.) and one main aspect for bachelors theses to be 
successful which is some (even partial or tiny) contribution to the field. Unfortunately, the thesis under 
the scope of this report suffers from serious drawbacks in terms of both aspects mentioned above 
finally leading to the suggested grade (4). 
 
Starting with the title (which is in fact not mention even at the front page of the thesis, the same holds 
for the advisor, which might, nevertheless, be guessed from the email address later in the text), I 
personally do not find any link between the Smithian notion of the "invisible hand of the market" and 
even its suggested "structure" and the content of the work (without any discussion of its original 
meaning w.r.t. to many modern misinterpretations, I would consider any version as sufficient). Actually, 
the author also does not devote his attention to this topic anywhere in the text. Without any effect on 
the final grading, the reader might get surprised promptly by the "Acknowledgments" part, after which 
his or her desire for the advisors name is still not satisfied. 
 
Within the Introduction, the theory of the Elliott Wave Principle (no reference given, incorrect name 
used) is touched and introduced.  
 
In the second chapter historical empirical evidence of several stock market crashes is discussed, the 
Random Walk Hypothesis is considered as inappropriate for the stock market crashes modeling from 
the statistical point of view and two (randomly chosen?) papers dealing with different concepts of 
market crash modeling are summarized.  
 
In the third chapter a "Better model of crashes" is introduced and its structure is briefly described. No 
single reference linked to the first part of the model is given, after that the influential work by Didier 
Sornette (reference erroneously depicted) and the Ising model (no reference given) seem to be 
followed (although I am relatively familiar with the overall work of Sornette and his colleagues, I do not 
have full approach to all titles mentioned in the Bibliography part so I only guess as the proper 
referencing separating the authors possible ideas and modifications of described concepts is 
completely missing). The chapter further outlines the topic of precursory patterns and log-periodic 
signatures documented even years before largest crashes in the modern history. According to original 
authors, the crash has an endogenous origin in the "crowd" behavior and interactions of many agents. 
Compared to commonly shared beliefs, original authors argue that exogenous shocks can only serve 
as triggers, not as the direct causes of crashes and that large crashes are "outliers". This means they 
emanate from the class of distributions of their own which is an important assumption for their further 
statistical examination. The Diamond Lattice Model (no reference given) and the Hierarchical Model 
(wrong reference given on pg. 23) are described and their features are explained. The chapter ends 
with a brief outline of two other concepts: Discrete Scale Invariance (no reference given) and the 
Cantor Set (no reference given).  
 
The fourth chapter specifies a model for log-periodicity (again without any reference which might be 
e.g. Sornette (2003, pg. 62)) and "analyzes" the crash of 1929. Reader might get confused again 
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whether the result are again taken from insufficiently cited literature or on authors own. Definitely, the 
figure (as the majority of figures used within the text) is reprinted as stated by the author under the List 
of Figures. 
 
All in all, the thesis is a rather chaotic compilation of several concepts and models without any clear 
aim, structure, working hypotheses, and conclusion. The concepts are only briefly described and 
results of other authors are summarized and explained, no other contributive analysis is provided. The 
author highlights what he has not done, analyzed, discussed etc. instead of actually doing or analyzing 
something several times. The text itself seems as a literature survey of the work of Sornette and his 
colleagues and in shorter version it could be used e.g. as a introductory part on a master thesis. But, 
when an "own part" is expected to come, the author concludes. 
 
According to my personal opinion, the way the thesis is written is extremely unlucky as the overall 
topic is very recent and more than interesting, the methods outlined are highly advanced (on the 
bachelors level) and when used within a proper analysis, an excellent thesis might have been written. 
Moreover, the author seems to be very concerned about the topic a the way he summarizes and 
discusses advanced concepts argues his sound knowledge and insight within the field. 
 
Details to the evaluation: 
 
Literature: 
 
Not only the work with references is absolutely insufficient and therefore it in fact breaks the academic 
rules (details given above), but the author also completely ignores the other authors highly relevant to 
the topic (from many particularly e.g.: Lux, Levy, Kleidon, most recently Syokis). Pages 11, 12, and 31 
and Fig. 2.1 might serve as "candidates" for the "undisclosed contribution" in case the ideas and 
computations are author's own or maybe even for the disciplinary committee otherwise. I candidly 
apologize to (the author in case I am wrong which might have been caused by improper referencing. 
 
I would understand any author not referencing some frequently used concepts in finance (e.g. Efficient 
Market Hypothesis, Rational Expectations, etc.), but concepts as Elliott Waves, Ising Model, Diamond 
Lattice Model, Discrete Scale Invariance, or Cantor set seem to me as being still rather far away from 
the "State of the Art" of modern finance. 
 
Another example of problematic referencing: 
"It is well known fact that won’t be derived here that parameter K..." (pg. 15) 
Figure 3.4 (http://mathforum.org/mathimages/imgUpload/755px-Cantor.png) 
 
Methods: 
 
In fact the only methods I am able to recognize in the text are the (poor) literature survey, descriptive 
summaries and analyses, and critical discussion. These methods might of course be highly relevant 
but only for specific fields and topics. I personally find them incomplete within the content of the thesis 
(in particular for the part 3 of the suggested Outline - "Analysis of the markets"). 
Author should explain in advance why using and discussing a method, not ex post (e.g. 3.3.2.). 
 
Contribution: 
 
The contribution seems minor to me as the work is mostly the compilation of models of other authors 
supplemented by authors discussion or explanation, but nothing else. Moreover, the models discussed 
cover the topic only partially as other relevant authors have been completely ignored. I have already 
mentioned my opinion on several possible undisclosed pieces of contribution above. 
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Manuscript form: 
 
I highly appreciate the use of LaTeX typesetting system due to which the text is well readable. Also 
the English used is on high level and perfectly comprehensible. The thesis reads well. 
On the other hand, the overall structure of the thesis is rather chaotic, author uses many improper 
short versions as "I'm", "don't", "won't" etc. The figures are mostly reprints taken from one specific 
book (stated by the author at the beginning of the text) or internet without referencing (Fig. 3.4, 5.1). 
Several spelling typos could have been easily corrected by one more final scanning of the text, e.g.: 
"Klov slova" 
"vedouciho prce" 
"there would was" (pg. 2) 
important erroneous reference on pg. 13 
authors notes not deleted finally: "(iii table here)" on page 5; "(iii diamond lattice)" on page 19. 
 
Summary: 
 
As large, I do not consider this thesis satisfying academic standards for bachelors theses both 
in terms of formal correctness as well as contribution to the field. Improper referencing 
prohibiting the reader to distinguish between authors possible contribution and the work of other 
authors which might even be assessed as plagiarism seems to me as the most important problem of 
the whole work. 
 
Due to all my comments above in this report, I do not recommend the thesis "Structure of the 
Invisible Hand: Hierarchy and Others" for defense at the IES FSV UK in the current form. 
 
References: 
Sornette, D. (2003). Critical Market Crashes. Physics Reports 378, 1-98. 
 
SUMMARY OF POINTS AWARDED (for details, see below):  
 
CATEGORY POINTS 
Literature                     (max. 20 points) 4 

Methods                      (max. 30 points) 12 

Contribution                 (max. 30 points) 7 

Manuscript Form         (max. 20 points) 6 

TOTAL POINTS         (max. 100 points) 29 
GRADE                          (1 – 2 – 3 – 4) 4 
 
NAME OF THE REFEREE: Jiří Kukačka 
 
DATE OF EVALUATION: June 9, 2013 
 
 

___________________________ 
Referee Signature



 

EXPLANATION OF CATEGORIES AND SCALE: 
 
LITERATURE REVIEW: The thesis demonstrates author’s full understanding and command of recent literature. 
The author quotes relevant literature in a proper way. 
 
Strong  Average  Weak 
20  10  0  
 
 
METHODS: The tools used are relevant to the research question being investigated, and adequate to the author’s 
level of studies. The thesis topic is comprehensively analyzed.  
 
Strong  Average  Weak 
30  15  0  
 
 
CONTRIBUTION:  The author presents original ideas on the topic demonstrating critical thinking and ability to 
draw conclusions based on the knowledge of relevant theory and empirics. There is a distinct value added of the 
thesis. 
 
Strong  Average  Weak 
30  15  0  
 
 

MANUSCRIPT FORM: The thesis is well structured. The student uses appropriate language and style, including 
academic format for graphs and tables. The text effectively refers to graphs and tables and disposes with a 
complete bibliography. 
  
 
Strong  Average  Weak 
20  10  0  
 
 
Overall grading: 
 

TOTAL POINTS GRADE   
81 – 100 1 = excellent = výborně 
61 – 80 2 = good = velmi dobře 
41 – 60 3 = satisfactory = dobře 
0 – 40 4 = fail = nedoporučuji k obhajobě 

 


