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In this study, we conducted a theoretical analysis of experimental design in
situations where randomization is not feasible. In particular, we focused on cases where a simple
between-group comparison is susceptible to selection bias, and we both analyzed and simulated our
theoretical model. We showed that when the model assumptions are satisfied, the treatment effect at
scale is estimated using a two-round experiment method, and conducted cost benefit analysis. We
examined the robustness of our results with respect to both the distribution of parameters and the
behavioral biases of the experimental participants, and categorized the challenges associated with
applying theoretical analysis to real-world situations.
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