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Short summary

The thesis studies the impact of different types of data leakage on machine learning
performance in highly imbalanced binary classification tasks. The work combines a literature
review with an empirical analysis based on a relatively large number of datasets. The main
application area is payment fraud detection, but the experiments are also extended to datasets
from other domains.

The author focuses on leakage that can arise at different stages of the machine learning
pipeline, including preprocessing, oversampling, dimensionality reduction, and cross-
validation. The models include both standard supervised approaches and novelty detection
methods, and the evaluation is carried out using standard statistical tools.

Contribution

The main contribution of the thesis is a systematic empirical comparison of several types of
data leakage within a unified experimental framework. Compared to a large part of the
existing literature, which tends to focus on individual types of leakage in isolation, this work
brings a more integrated view across multiple sources and datasets.

What | find particularly valuable is that the thesis does not stop at reporting average effects. It
also makes clear that the impact of data leakage is quite heterogeneous. Especially in the case
of oversampling-related leakage, the effects can be very large in some settings, while in others
they are rather limited. This is an important point, because it reflects what one often sees in
applied machine learning practice but is not always explicitly documented.

Methods

From a methodological point of view, the thesis is carefully done. The author builds a unified
pipeline where different leakage scenarios can be compared under the same conditions, which
is essential for this type of analysis.

The empirical part is quite broad, covering 36 datasets with different sizes and levels of
imbalance. Both supervised models and novelty detection models are included, which makes
the analysis more general. The use of different cross-validation strategies, including rolling-
window CV for some datasets, is also appropriate given the nature of the data.

On top of that, the statistical evaluation is done in a reasonable way, combining hypothesis
testing with regression analysis to explain some of the observed variation in effects.
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Literature

The literature review is well done and clearly serves its purpose of motivating the empirical
part of the thesis. The author combines methodological papers on data leakage with
application-oriented studies, especially in the area of fraud detection.

Importantly, the review is not just descriptive. It actually helps to identify a meaningful gap in
the literature — namely that different types of leakage are rarely studied together in a
consistent experimental setup, and even less so across multiple datasets and model types. This
gap is then addressed in the empirical part of the thesis.

Overall, the literature work is well structured and shows good orientation in both
methodological and applied ML research.

Manuscript form

The thesis is clearly written and well structured. Despite the technical complexity and the
amount of experimental material, the text remains readable and logically organized. The
terminology is used consistently, and the progression from motivation to experiments and
results feels natural.

The overall presentation is solid, without major issues in clarity or structure.

Overall evaluation and suggested questions for the discussion during the defense

In my view, the thesis meets the requirements for a master thesis at IES, Faculty of Social
Sciences, Charles University. | recommend it for the defense and suggest a grade A.

The results of the Turnitin analysis do not indicate any problematic level of similarity with
other sources.

As the supervisor of the thesis, I have had the opportunity to follow the student’s work
already during her bachelor thesis as well. Over this longer period, the student has
consistently demonstrated a high level of independence and an ability to work with quite
complex methodological problems. This is not something | would consider standard at this
stage of study. The development of the thesis reflects a strong continuity in research thinking
and a very solid ability to design and execute empirical work without requiring detailed
guidance.

Overall, this is a strong empirical thesis addressing a relevant and practically important
problem in machine learning. The main finding — that oversampling-related data leakage can
significantly distort reported performance, while other types of leakage tend to be more
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context-dependent — is well supported by the experiments and is, in my view, also useful
beyond the specific application domain.

Given the overall quality of the work, its methodological rigor, and the consistency of the
results, the thesis is clearly on the upper end of what is typically seen at this level and could
be considered for faculty-level recognition or an award for outstanding master theses.

Suggested questions for the defense:
o Are there situations in which a violation of the standard machine learning pipeline
could still be methodologically justified?

« If you had to translate your results into a single practical guideline for applied ML,
what would it be?
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EXPLANATION OF CATEGORIES AND SCALE:

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.

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.

LITERATURE REVIEW: The thesis demonstrates author’s full understanding and command of recent literature.
The author quotes relevant literature in a proper way.

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.

Overall grading:

TOTAL GRADE

91 - 100
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61-70
51-60
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