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Abstract
A tacit assumption in linear regression is that (response, predictor)-pairs correspond to
identical observational units. A series of recent works have studied scenarios in which this
assumption is violated under terms such as “Unlabeled Sensing and “Regression with Unknown Permutation”. In this paper, we study the setup of multiple response variables and
a notion of mismatches that generalizes permutations in order to allow for missing matches
as well as for one-to-many matches. A two-stage method is proposed under the assumption that most pairs are correctly matched. In the first stage, the regression parameter
is estimated by handling mismatches as contaminations, and subsequently the generalized
permutation is estimated by a basic variant of matching. The approach is both computationally convenient and equipped with favorable statistical guarantees. Specifically, it is
shown that the conditions for permutation recovery become considerably less stringent as
the number of responses m per observation increase. Particularly, for m = Ω(log n), the
required signal-to-noise ratio no longer depends on the sample size n. Numerical results on
synthetic and real data are presented to support the main findings of our analysis.

1. Introduction
Linear regression and its numerous extensions is an object of timeless interest in statistics
and related disciplines. Continuous research efforts are being made to increase the range of
situations in which it can be applied with success. A specific challenge that has attracted
considerable interest recently is regression in the absence of correspondence between predictors and responses, i.e., both are given as separate samples X = {xi }ni=1 and Y = {yi }ni=1 ,
but it is not (fully) known a priori which elements from X and Y are matching pairs in
the sense of belonging to the same observational unit. Motivated by a number of applications in engineering, regression in this setting has been discussed in a series of recent
papers (Emiya et al., 2014; Unnikrishnan et al., 2018; Pananjady et al., 2018; Abid et al.,
∗. Ping Li, corresponding author, Baidu Research - Bellevue, WA 98004.
c 2020 Martin Slawski, Emanuel Ben-David, and Ping Li.
License: CC-BY 4.0, see https://creativecommons.org/licenses/by/4.0/. Attribution requirements are provided
at http://jmlr.org/papers/v21/19-645.html.

