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Short summary

The thesis focuses on how data leakage can affect the reported performance of machine learning
classifiers. | find it to be a well-done, extensive, and rigorous piece of work. The author reviews the
literature on data leakage across many fields, while keeping the empirical focus on payment fraud
detection. To verify the hypotheses, the author runs a large controlled experiment that is well
described and provides solid evidence on the sources of leakage. In short, the thesis shows that
oversampling leakage can produce large inflation in accuracy, whereas scaling, encoding, and
dimensionality-reduction leakage are on average marginal.

Contribution

The contribution and motivation of the thesis are clear and well presented. The author reviews many
papers where data leakage can be suspected, which is itself a valuable addition. The main
contribution is a controlled experiment assessing different sources of data leakage: oversampling,
scaling, encoding, dimensionality reduction, and temporal leakage. The experiment is well designed
and described step by step. Moreover, many datasets are studied and evaluated throughout the
analysis. The results are interpreted correctly, and the author is appropriately cautious while avoiding
overstating or overgeneralising the findings, given they are heterogeneous. The thesis is well above
average of IES master's thesis expectations, even though its focus is methodological rather than
financial or economic.

Methods

The methods are rigorous, presented in sufficient detail, and adequate for a master's thesis. The
experimental design itself is valid and clearly structured. The author demonstrates a good command of
classification methodology and statistical testing. The thesis also contains a large appendix with
supporting results.

Literature

Since the thesis aim is closely tied to existing literature and its critical analysis, strong engagement
with the literature is crucial and the author does the job well. The literature review is broad and well
organised, drawing on evidence from several fields including computer security, medical imaging, and
finance, for instance. The analysis of papers, data origins, and the classification of potential leakage
sources is thorough and well executed. Citations are accurate and used appropriately.

Manuscript form

The thesis is well written and structured, reading smoothly from the introduction and problem
formulation through to the results. It uses the IES LaTeX template and acknowledges the use of Al
properly. | have only a minor comment on some figures, which could be enlarged for better readability.
Otherwise, the figures and tables are well labelled and presented.
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Overall evaluation and suggested questions for the discussion during the defense

Overall, the thesis is a very good piece of work. It addresses an important topic, engages with relevant
literature, and delivers a controlled experiment with proper statistical treatment. It also needs to
mention the considerable computational demands the experiment required. In my view, the thesis fully
meets the requirements for a master's thesis at IES. | recommend it for the defense and suggest a
grade of A.

The results of the Turnitin analysis do not indicate (16%) significant text similarity with other
available sources.

Questions for the defense:

- In temporal cross-validation, how could one deal with the model being trained on
repeated sub-samples? Specifically, folds at the end of the training period are seen
more times than folds from the beginning.

- From a financial perspective, can you translate oversampling leakage into an
expected real-world cost? For example, what would inflated fraud-detection
performance mean for a bank deploying such a model?
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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 A
81-90 B
71-80 9
61-70 D
51-60 E
0-50 F




