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HEXER (AEEM. #18. iR 250words LLIA) Abstract (Purpose, Process, Significance)

This research refines the implementation and analytical methodologies of novel experimental designs
to better elucidate causal mechanisms in political behavior. Drawing upon statistical causal

inference, Bayesian modeling, and machine learning theory, we focus on the Preference—Incorporating
Choice and Assignment (PICA) design and conjoint analysis. For conjoint designs, which estimate
Interaction effects among numerous randomly assigned factors, we address the challenge of

precise estimation under constrained sample sizes, such as elite populations. Building on the Morgan
and Rubin (2012) framework, we propose a computationally efficient conditional rerandomization
method based on D-efficiency and profile tie frequencies. We evaluated these estimators theoretically
and via Monte Carlo simulations, alongside empirical applications using data from a conjoint—based
voting advice application. For the PICA design, which utilizes subjects’ treatment preferences to
estimate cohort—specific causal effects, we advanced the methodology in two directions. First, we
extended the theoretical framework to incorporate respondent covariates. This addresses critical
challenges regarding non—ignorable measurement errors in preferences and high estimation
uncertainty, significantly improving efficiency as demonstrated by simulation and the reanalysis of

existing experimental data.

Second, we expanded the PICA framework for multi-wave panel surveys, enabling the identification
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temporal dynamics and the cumulative or offsetting effects of repeated treatments across distinct
preference cohorts. Ultimately, this project applies these innovations to empirical studies of voting
behavior and media effects, providing open—source statistical packages to advance experimental

political science.
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