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Major Goals: This project considered the problem of inference (with frequentist guarantees) when statistical
models are not specified before data collection. We termed this type of data analysis "inferactive data analysis".

Two of the main goals of this project involved working out a framework for inference, the second being
development of software usable in this context. In terms of the framework, questions include: under what kind of
exploratory regimes is it possible to do inference; what are the appropriate corrections to the likelihood? For
computations we considered specific randomization mechanisms that allowed tractable inference algorithms.

Accomplishments: We worked out a framework for inference after randomized exploration, specifically in the
context of looking at the solutions to randomized convex programs. Given a sequence of such queries of the data,
we derive an explicit representation of the selection probability that can be used for inference. This is described in
the paper titled "Inferactive Data Analysis" in the publications section of this project.

When this randomization is Gaussian, inference is particularly tractable. Even Bayesian analysis where a prior is
elicited only after looking at the data is feasible. Using this representation of the selection probability, we
considered approximate Bayesian inference

in the paper titled "Pliable Methods for Post-Selection Inference Under Convex

Constraints".

In terms of software, all methods have been implemented in python code, available at:
http://github.com/jonathan-taylor/selective-inference.git

We hope to complete an officially released version of this software within the next calendar year. Some methods
have also been implemented in the 'R’ package “selectivelnference’.

Training Opportunities: Graduate student Nan Bi participated in the research funded by this report, her work
focusing on describing the "inferactive data analysis" framework and implementation in python. She also
participated in some separate work on selection effects in model specification for classical instrumental variable
models under the breakdown of the instrumental variable assumptions.
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Results Dissemination: The Pl spoke on work funded by this grant at several conferences as an invited speaker:
- A selective survey of selective inference. International Congress of Mathematics, Brazil, 2018. 2018.

- Approximate selective inference with maximum likelihood. Workshop on Higher Order Asymptotics and Post-
Selection Inference, St-Louis, MO. 2018.

- Inference after selection through a black box. Jerusalem Joint Statistical Event 2018, EMR-BIS and 70th birthday
of Yuval Benjamini. 2018.

- Selective Inference in Linear Regression. Symposium on Data Science and Statistics, Reston, VA. 2018.

Honors and Awards: The Pl was invited to give a talk at the 2018 ICM (International Congress of
Mathematicians) in Rio de Janeiro. This is considered a prestigious invited talk, with roughly 12 talks in probability
and statistics every 4 years.

Protocol Activity Status:

Technology Transfer: As mentioned in the "Accomplished" section, software in R and python have been
developed to address selective inference problems.
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