
VII International Conference on Mathematics and its Applications in Science and Engineering

(ICMASE 2026)

SEQUENTIAL HYPOTHESIS TESTING UNDER CONTINUOUS
MONITORING: SEQUENTIAL E-VALUES AND SEQUENTIAL

P-VALUES

Mehmet Emre CETIN1,*, Cigdem TOPCU GULOKSUZ2

1TED University, Graduate School, Applied Data Science Program; Ankara, TURKEY
2TED University, Faculty of Science, Mathematics Department; Ankara, TURKEY

ABSTRACT

Sequential A/B testing is a statistical framework used to compare two competing options as data
are collected over time. Unlike traditional fixed-sample testing, it is possible to analyse data con-
tinuously as data accumulate. During data collection, the available evidence is evaluated to make
a decision on whether the two competing options differ or whether additional data should be col-
lected. Because the decision is based on randomly observed data, a formal statistical hypothesis
testing framework is required. This decision procedure can be formulated as a sequential hypothesis
testing problem.
In this study, two sequential decision approaches, sequential p-value and sequential e-value, are com-
pared for sequential A/B testing under continuous monitoring. The considered framework assumes
that observations arrive sequentially and the corresponding outcomes are binary. The performances
of these two decision approaches are compared through Monte Carlo simulations under various sce-
narios.

Keywords Sequential A/B testing · Continuous monitoring · Sequential hypothesis testing ·
Sequential p-value · Sequential e-value

References

[1] Armitage P., McPherson C.K., and Rowe B.C., Repeated significance tests on accumulating
data, J. Roy. Stat. Soc. Ser. A (General), 132(2): 235–244, 1969.

[2] Grünwald P., de Heide R., and Koolen W., Safe testing, J. Roy. Stat. Soc. Ser. B (Statistical
Methodology), 86(5): 1091–1128, 2024.

[3] Ramdas A., Grünwald P., Vovk V., and Shafer G., Game-theoretic statistics and safe anytime-
valid inference, Statistical Science, 38(4): 576–601, 2023.

[4] Ramdas A., and Wang R., Hypothesis testing with e-values, Foundations and Trends® in Statis-
tics, 1(1–2): 1–390, 2025.

[5] Vovk V., and Wang R., E-values: Calibration, combination and applications, Annals of Statistics,
49(3): 1736–1754, 2021.

*Corresponding Author’s E-mail: memre.cetin@tedu.edu.tr


