.;)\/-r/w’ﬁ

Journal of Statistical Sciences, Autumn and Winter, 2025
Vol. 19, No. 2, pp 265-276
DOTI: 10.61882/jss.19.2.01

Vi,
/4,
N STaTisTICAL SO et

A Nonparametric Test for Stochastic Ordering in Type I
Censored Data

Amini-Seresht, E.
Department of Statistics, Faculty of Science, Bu-Ali Sina University, Hamedan,
Iran.

Corresponding author: E. Amini-Seresht, e.amini@basu.ac.ir

Received: 6/8/2025 Revised: 18/11/2025 Accepted and Published Online: 20/11/2025.

Introduction
This paper develops a nonparametric test for the usual stochastic order
F < Fy under Type I censoring. We extend Banerjee (2008) test statistic
to handle incomplete data, using Simpson’s rule for weight optimization and
bootstrap methods for empirical distribution estimation. The test’s power
is evaluated via Monte Carlo simulations against the Lehmann alternative
model.

Material and Methods

The proposed test statistic Aﬁfens) is constructed using only uncensored ob-
servations. Weight coefficients ¢; are derived via Simpson’s rule. The empiri-
cal null distribution is approximated using bootstrap resampling with 10,000
iterations. Performance is assessed through extensive simulations comparing
power with KS and SW tests under various censoring levels (0%—60%) and
sample sizes (n = 30,50, 100).

Results and Discussion

The proposed test demonstrates superior power compared to KS and SW
tests, particularly at low censoring levels (10%-20%). For example, at n = 50
and 15% censoring, the proposed test achieves 0.75 power, outperforming KS
(0.60) and SW (0.62). Power decreases uniformly with increasing censoring,
but remains reasonable (e.g., 0.75 at 20% censoring). The test statistic’s
distribution converges to normality for n* > 20, validated by KS and SW
normality tests (p — value > 0.05). In summary, the proposed test offers


https://orcid.org/0000-0002-4785-7293

a robust and powerful nonparametric method for detecting usual stochastic
order in Type I censored data, maintaining competitive performance even in
the presence of incomplete information.

Conclusion
The extended Banerjee test provides a reliable nonparametric tool for de-
tecting stochastic ordering in Type I censored data. It maintains acceptable
power up to 20% censoring and shows robust performance across various
scenarios, making it suitable for practical reliability and survival analysis
applications.

Keywords: Usual stochastic ordering, Nonparametric tests, Monte Carlo sim-
ulation, Type I censoring.
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