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Abstract of Thesis

Causality research is becoming an increasingly popular topic in machine learning, since the results are often
not only from an interest in predicting the outcome of potential interventions, but also in general statistical
and machine learning applications. For instance, is a certain change in the physical state of a patient a
symptom or a cause of a certain disease? Or in what manner does a change in an ad campaign affect sales? In
our research, we combine causality with predictions in machine learning, i.e. we analyze implications for
prediction problems with respect to the data generation process. For this, we provide a framework that combines
the underlying causal structure of given data and a prediction model, which contributes to further
interpretability and understanding of the behavior of prediction mechanisms under interventions. Based on
this, we show that, under the assumption of an independence between data generating mechanism and input (here,
formalized as an algorithmic independence), knowledge about the causal relationships between features of a
given problem has several implications for the solvability and difficulty of classification and regression
tasks. We particularly prove, in the setting of near—-deterministic nonlinear relationships, that the expected
regression error of predicting in the true causal direction is smaller than the expected error in the anticausal
direction. By exploiting this asymmetry, we further provide a novel principle for inferring the causal direction
between two variables purely based on observational data, which only requires a simple comparison of regression

errors. All outcomes of this research are well supported by evaluations in artificial and real-world datasets.
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