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ABSTRACT

In the 1970s, Professor Robbins and his coauthors extended the Vile and Wald inequality in
order to derive the fundamental theoretical results regarding likelihood ratio based sequential
tests with power one. The law of the iterated logarithm confirms an optimal property of the
power one tests. In parallel with Robbins’s decision-making procedures, we propose and
examine sequential empirical likelihood ratio (ELR) tests with power one. In this setting, we
develop the nonparametric one- and two-sided ELR tests. It turns out that the proposed
sequential ELR tests significantly outperform the classical nonparametric t-statistic-based

counterparts in many scenarios based on different underlying data distributions.
MSC: 97K70, 62L05, 62G10, 62G20.
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1. Introduction

Robbins (1970) as well as Robbins and Siegmund (1970) proposed the parametric
likelihood ratio type tests with power one. Towards this end, the classical inequality obtained by
Ville (1939) and Wald (1947) was extended to cover cases when the alternative joint density
functions have forms of integrated likelihood functions in the context related to Bayes factor type
procedures (Vexler and Hutson, 2018: Chapter 8; Vexler et al., 2016a). The extended Vile and

Wald inequality was employed to develop probability inequalities based on sums of independent
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