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Address the following questions in your report, please: 
 
a) Can you recognize an original contribution of the author? 
b) Is the thesis based on relevant references? 
c) Do the results of the thesis allow their publication in a respected economic 

journal? 
d) Are there any additional major comments on what should be improved? 
e) Were the comments raised at the pre-defense, addressed in the 

dissertation submitted to the regular defense?  
f) What is your overall assessment of the thesis? (a) I recommend the thesis 

to be defended without major changes; (b) The thesis is not defendable.  
 
(Note: The report should be at least 2 pages long.) 
 
Content of the Report: 
 
The thesis is devoted broad field of bivariate long-range dependence 
estimation. The thesis can be divided to main three parts: introduction and 
theoretical overview, review of current tests and estimators with introduction 
of the newly proposed ones and finally application of the theoretical results 
to real financial market data. 
 
After the first introductory Chapter that motivates the thesis, the second 
Chapter offers review of current statistical concepts of univariate as well as 
bivariate long-range dependence. These concepts are discussed both in time 
and frequency domain. Chapter three describes in detail specifications of 
processes further used for an analysis of the proposed tests and estimators. 
 
Chapter four introduces three new tests for long-range cross-correlated 
processes with extensive testing of their statistical properties. The tests are 
based on asymptotical properties of long memory processes. Since in the 



existing literature there is only one such test, introduction of the three new 
tests broadens significantly possibilities for detecting long-range cross-
correlations. Results of this part extend the possibility to use a combination 
of the tests in applied work. 
 
The fifth Chapter is focused on estimation of the bivariate Hurst exponent. 
Author describes three heuristic time domain estimators together with three 
frequency domain estimators. Two frequency domain estimators are newly 
developed (the cross-periodogram method and local X-Whittle estimator). 
Furthermore, one of the time domain estimators (multifractal height cross-
correlation analysis) was published by the author in the EPL in 2011. In this 
extensive Chapter author studies statistical properties of the estimators, with 
emphasis on their finite sample properties. Main contribution of this part is in 
a broad discussion of advantages and disadvantages of the estimators under 
different long-range processes. Important outcome of this comparison is that 
in order to obtain reliable results we cannot select only group of estimators 
but it is preferable to use their combination.  
 
Final part is dedicated to a study of the leverage effect between financial 
returns and volatility, more specifically, author examines presence of long-
range cross-correlations between returns and volatility. Analysis shows that 
returns and volatility are long-range cross-correlated. However as the power 
low coherency is not present, the long-range cross-correlations simply arise 
from long-range correlations of the separate processes with correlated 
innovations. This Result allows author to propose simple model for 
constructing a data-generating process for the returns and volatility where he 
utilize mixture of long and short memory processes to model the bivariate 
relationship. This part shows interesting application of previously discussed 
methods, it also highlights the problematic parts of the bivariate long-range 
dependence estimation. However, this part can have stronger economic 
motivation and can be more closely connected with current economic and 
finance literature. 
 
 
 
 

a) Original contribution of the thesis is introduction of the three new 
methods for testing a presence of long-range cross-correlations with 
favorable statistical properties. Furthermore, author introduces two 
new estimators bivariate long-range cross-correlation. Another 
estimator proposed by author is already published. Another important 
contribution of the thesis is extensive review of current methods for 
bivariate long memory estimation with further discussion of possible 
problematic issues that may arise in applied work. 

  
b) The thesis is based on relevant references in the field. Since the author 

inclines more to the econophysics, there is higher accent on 
econophysics literature.  
  



c) The results of the thesis allows for publication in decent journals. As 
the thesis is more focused on econophysics methodology the results 
can be successfully published in respected econophysics or 
multidisciplinary journals such as Physica A or EPL (Europhysics 
Letters). One part of the thesis has been already published in the EPL. 
Improved application part, in sense of stronger economic motivation, 
can published in a good economic/finance outlet.  

 
 

d) The thesis is defendable in it current form and no major changes are 
needed. However, economic motivation of the empirical part can still be 
improved, hence this Chapter would better connect the theoretical 
results to the economic and financial applications. 

 
e) Comments from other opponents were addressed. However, the text 

still lacks deeper economic motivation. 
 

 
f) I recommend the thesis to be defended without major changes. 
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