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THESIS REVIEWER’S REPORT 

I. IDENTIFICATION DATA 
Thesis title:  Predicting Counter-Strike Game Outcomes with Machine Learning 
Author’s name: Ondřej Švec 
Type of thesis : bachelor 
Faculty/Institute: Faculty of Electrical Engineering (FEE) 
Department: Department of Cybernetics 
Thesis reviewer: Vojtěch Jindra, MSc 
Reviewer’s department: Department of Computer Science 

 
II. EVALUATION OF INDIVIDUAL CRITERIA 

Assignment challenging 
How demanding was the assigned project? 
The main goal of the assignment was to perform a predictive analysis of Counter Strike: Global Offensive matches. 
Achieving this includes a rather broad set of tasks such as data scraping, data analysis, experimenting with different 
models and optimization of their hyper-parameters. Hence, I consider the project to be rather time-consuming. 

 
Fulfilment of assignment fulfilled 
How well does the thesis fulfil the assigned task? Have the primary goals been achieved? Which assigned tasks have been 
incompletely covered, and which parts of the thesis are overextended? Justify your answer. 
The assignment has been fulfilled, although, as the author mentions in section 7.1 Future improvements, it would be 
interesting to see how the models would perform with different rating algorithms than Elo, especially given that 
publications have shown that for example TrueSkill consistently manages to outperform Elo. 

 
Methodology correct 
Comment on the correctness of the approach and/or the solution methods. 
Generally speaking, the models were chosen reasonably, and their application was indeed correct. However, some parts of 
the chosen methodology could be done more thoroughly: 

- Section 2.4 Player ranking – Elo talks about extending the Elo rating algorithm to rating teams instead of 
individual players. This is achieved by perceiving a team as an individual, and the team’s rating is calculated by 
averaging the ratings of its players. For updating players’ ratings, the change in the team’s rating is simply 
propagated to each of its players. This feels like an ad-hoc solution and its viability is never shown. For example, 
the author could have considered propagating the ratings with weights calculated based on given player’s rating 
relative to the team’s rating, so if given team lost, players with the highest ratings in the team would suffer higher 
loss of their rating and vice versa. The consequence of such approach would be that players’ ratings of given team 
would converge towards the team’s rating, which intuitively makes sense. 

- On another note, in section 2.4 Player ranking – Elo, the equation for calculating one’s rating shows a “magic” 
constant of 400 and its presence is never explained by the author. When inventing the Elo algorithm, the 
constant was selected by Arpad Elo because with this specific number, the formula best approximated the 
distribution of the chess data. Since the project is not dealing with chess data, it would be interesting to see what 
the optimal value for this constant would be.  

- Section 2.5.3 Loss function delves into how crucial role a loss function plays in ML models. Then, the author 
proceeds to introduce binary cross-entropy loss with reasoning that it is very popular for binary classification 
tasks. While I agree, I would argue that several loss functions should have been explored, especially given the 
rather weak argument for binary cross-entropy. 

 
Technical level A - excellent. 
Is the thesis technically sound? How well did the student employ expertise in the field of his/her field of study? Does the 
student explain clearly what he/she has done? 



 

2/3 
 

THESIS REVIEWER’S REPORT 

My previous comments on methodology were mostly about what could have been on top of what was done, rather than 
what could have been done differently. Hence, I find it important to say that what was done was, in my eyes, employed 
very well and I did not find any potential improvements. 

 
Formal and language level, scope of thesis A - excellent. 
Are formalisms and notations used properly? Is the thesis organized in a logical way? Is the thesis sufficiently extensive? Is 
the thesis well-presented? Is the language clear and understandable? Is the English satisfactory? 
The thesis was very well structured, and I found it very easy to follow. The formal language was well above average with 
an occasional typo, but that happens even to the best of us. 

 
Selection of sources, citation correctness A - excellent. 
Does the thesis make adequate reference to earlier work on the topic? Was the selection of sources adequate? Is the 
student’s original work clearly distinguished from earlier work in the field? Do the bibliographic citations meet the 
standards? 
Citations are done correctly, and the choice of the sources seems adequate. The comprehensive list of references shows 
how much work has been done to study the topic rigorously before making a contribution. 

 
Additional commentary and evaluation (optional) 
Comment on the overall quality of the thesis, its novelty and its impact on the field, its strengths and weaknesses, the utility 
of the solution that is presented, the theoretical/formal level, the student’s skillfulness, etc. 
I believe that the work is overall very solid. The author took a lot of time to comprehend the current state of the art, 
obtained a dataset large enough for his work, applied several ML models and correctly evaluated the results. 
 
I would appreciate if the thesis was more result oriented. For example, it is my feeling that the hyper-parameter 
optimization was not done very thoroughly, yet it is one of the factors that distinguish a bad model from a good model. 
Moreover, the selected baseline was a simple random decision weighted by the distribution of the data, hence beating the 
baseline was not a very competitive task. 

 
 
 
 
 
III. OVERALL EVALUATION, QUESTIONS FOR THE PRESENTATION AND DEFENSE OF THE THESIS, SUGGESTED 
GRADE 
The thesis is very comprehensive, generally well structured and the author’s ability to express his thoughts 
concisely makes it easy to follow. The author showed that he put a lot of effort into researching and 
understanding the field. The process of obtaining the necessary data was thought-through as well as the analysis 
that followed. Applying different models on the dataset could have used a little bit more work; namely hyper-
parameter optimization and testing out different loss functions when applicable. 
 
For the reasons mentioned above, I suggest marking this thesis with B (very good), however I find it important to 
mention that the work is certainly closer to an A than to a C. 
 
Questions for the defense: 

- As mentioned in methodology, the extension of the Elo rating algorithm for teams was, in my eyes, rather 
straightforward. Can you reason why did you choose to do it this way? Have you considered other 
approaches? Do you think the performance of your algorithms would change had you chosen a different 
way to handle Elo for teams? 
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- Does the constant of 400 in the formula for calculating Elo rating fit your data? What steps would you 
take to find the optimal value for this constant? 

- What other loss functions could be used for a binary classification task? Did you consider any other? 
- In section 4.1.1 Matches, you state that it is believed, yet not proven, that more matches result in more 

realistic results (i.e., the underdog has a lower chance of winning). Cannot we simply refer to the law of 
large numbers to show this? If no, could you explain why, and if yes, can you give an example of how 
would you apply the law of large numbers to show this? 

- In section 4.1.1 Matches, you mention that BO2 are usually used for league tournaments. Out of curiosity 
more than anything else, do you know why is that? What is it that makes BO2 superior for leagues, but 
inferior for other formats? 

- In section 5.1.5 Data processing, you explain the normalization process of your training and validation 
datasets. What parameters do you use for normalizing the test dataset? 

- In section 6.3 Test set evaluation, you state that for Random Forests, the accuracy for the training dataset 
is 99.8% and only 63.0% for the test dataset. That is a rather huge difference. Did you further explore why 
is that?  

 
 
The grade that I award for the thesis is B - very good.   
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