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i _ In_this study, we explored the econometric analysis of quantile treatment
effects and their application in economics. Specifically, we focused on using causal machine

learning to estimate policy effects and causal parameters, as well as constructing their confidence
intervals. This research aims to refine existing machine learning methods for causal inference,
thereby enhancing the accuracy and interpretability of estimations in empirical economic research.
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We present an investigation into the estimation and inference on a low-dimensional
causal parameter in high-dimensional controls within an instrumental variable quantile
regression. The proposed econometric procedure builds on the Neyman-type orthogonal
moment conditions, ensuring it remains relatively insensitive to the estimation of
nuisance parameters. The study's Monte Carlo experiments demonstrate that this

estimator manages high-dimensional controls effectively.

The study arises from the integration of machine learning and econometrics, an area
known as causal machine learning, to exploit the structure of the underlying identification
strategy. Popular approaches include the double machine learning (DML) and the
generalized random forests (GRF), which enable the estimation of treatment effects and

provide valid standard errors of an estimated causal parameter of interest. The DML,



particularly, is feasible for dealing with high-dimensional datasets and estimates each of
the nuisance functions on an auxiliary sample, using out-of-sample residuals for the

treatment effect estimation.

In contrast to previous studies, the presented research focuses on selection on
unobservables in causal machine learning. Through its DML procedure within
instrumental variable quantile regressions, the research makes a significant contribution
to the existing literature. Furthermore, the research also reapplies the procedure to the
distributional effects of the 401(k) participation on net financial assets, identifying
variables important in the current context of DML-based instrumental variable quantile

regression with high-dimensional observed characteristics.

In summary, we provide a detailed approach to addressing the challenge of high-
dimensional controls in the estimation of a low-dimensional causal parameter within the
framework of instrumental variable quantile regressions, contributing to the field of

causal machine learning within economics.
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