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Abstract
We study an online multiple testing problem where the hypotheses arrive sequentially in a stream. The test statistics are independent and assumed to have the same
distribution under their respective null hypotheses. We investigate two recently
proposed procedures LORD and LOND, which are proved to control the FDR in
an online manner. In some (static) model, we show that LORD is optimal in some
asymptotic sense, in particular as powerful as the (static) Benjamini–Hochberg procedure to first asymptotic order. We also quantify the performance of LOND. Some
numerical experiments complement our theory.
Keywords Online multiple testing · False discovery rate (FDR) control · Asymptotic
optimality · False non-discovery rate (FNR) analysis

1 Introduction
Multiple testing is now a well-established area in statistics and arises in almost every
scientific field (Dudoit and van der Laan 2007; Dickhaus 2014; Roquain 2011). The
literature on multiple testing has focused almost exclusively on the offline setting,
which assumes the entire batch of hypotheses and the corresponding P values are
available.
In this paper, we consider, instead, an online multiple testing scenario where
infinitely many hypotheses H = (ℍ1 , ℍ2 , ℍ3 , …) arrive sequentially in a stream
with corresponding P values, P1 , P2 , P3 , …, and we are required to decide whether
we accept or reject ℍi only based on P1 , … , Pi , without access to the total number
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