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Introduction

An ideal simultaneous confidence intervals (SCI) for sparse 

linear model

1) should be as tight as possible and achieve the nominal 

confidence level simultaneously (coverage probability, 

the width of intervals of nonzero and zero coefficients);

2) should be able to imply the variable selection results 

in a way that the truly relevant and irrelevant coefficients 

could have nonzero and zero width intervals, 

respectively.

We propose a general approach to construct simultaneous 

confidence intervals based on entire solution paths and 

residual bootstraps.

We define an outlyingness score for each bootstrap estimator 

to measure the relative location of a bootstrap estimator among 

all B bootstrap estimators as follow:

Then, we can rule out α percent of outlying bootstrap estimators 

among all to construct the simultaneous confidence intervals 

with confidence level 1−α.

Two special instances of outlyingness score:

1.

2.

SPSP vs. Cross-Validation vs. Debiased 

❖ p=300, n=200

❖

❖ Remaining coefficients equal zero

❖ Correlation between X𝑖 and X𝑗 is 0.5|𝑖−𝑗|

General Approach for Constructing SCI

Simulation ExampleSelection by Partitioning the Solution Paths (SPSP)

Geometrical Differences: Proposed vs. Debiased

Theoretical Results


