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Introduction

In many applied fields such as hydrology, climatology, finance, and reliabil-
ity engineering, extreme observations naturally arise. Often, only the largest
values (upper records) are observed or stored. Examples include annual
maximum flood discharges, stock market highs, and extreme weather events.
Unlike complete samples, record data contain only partial information, pos-
ing significant challenges for traditional statistical inference. The Lindley-
Weibull (LW) distribution, introduced by Afify et al. (2018), is particularly
notable for its flexibility. Its hazard rate function can take various shapes:
increasing, decreasing, unimodal, and bathtub. This makes it highly suit-
able for modeling complex real-world phenomena. However, no prior work
has developed inferential procedures for the LW distribution based solely
on record data. Nevertheless, the application of record theory to the LW
distribution remains unexplored. This paper develops maximum likelihood
estimation procedures for the LW distribution based on upper records and
proposes a predictive inference method for forecasting future records.

Material and Methods

The Lindley-Weibull distribution is introduced as a flexible model for lifetime
data. Upper record values are defined, and the likelihood function based on
observed records is derived. Maximum likelihood estimation is used to esti-
mate the unknown parameters numerically. Finally, a predictive likelihood
method is proposed to forecast future record values.

Results and Discussion
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The simulation study showed that as the number of records increases, the
means and variances decrease. Larger values of the shape parameters lead
to smaller record means, while the scale parameter has a similar effect. The
variances also decrease with larger values of the scale and shape parameters.
The real data application on Wheaton River flood discharges confirmed that
the Lindley-Weibull distribution fits the data very well. It outperformed
other distributions like Weibull and Beta-Weibull based on goodness-of-fit
statistics, and the Kolmogorov-Smirnov test gave a p-value of 0.386, indicat-
ing an excellent fit. The next upper record was predicted to be 70.7, which
is larger than the last observed record (64). Bootstrap with 5000 resamples
gave a 95% confidence interval from 64 to 80, with an average prediction of
68.4. Overall, the proposed method works well and provides reliable predic-
tions for future record values.

Conclusion

This paper developed MLE and prediction methods for the Lindley-Weibull
distribution based solely on upper record values. The proposed methods were
validated through simulation and applied successfully to real flood data. The
LW distribution showed superior fit compared to competing distributions.
The predictive framework provides reliable intervals for future records. This
work offers a powerful tool for practitioners when only extreme observations
are available.

Keywords: Lindley-Weibull distribution, Maximum likelihood estimation,
Record statistics, Prediction.
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