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This paper introduces a new and parsimonious family of lifetime
distributions, referred to as the Ghareeb-G family, constructed via a
novel odds-based transformation of a baseline model. The proposed
generator incorporates a single additional shape parameter, allowing
for substantial flexibility in modeling tail behavior and hazard rate
shapes while maintaining analytical tractability. A particular member
of this family, the Ghareeb Log-Logistic (GLL) distribution, is studied in
detail. Closed-form expressions are derived for the cumulative
distribution function, probability density function, quantile function,
and ordinary moments, with several properties expressed in terms of
the Beta function. Measures of uncertainty, including Shannon and
Rényi entropies, are obtained. The hazard rate function of the GLL
model is analyzed and shown to accommodate decreasing, increasing,
and unimodal shapes. Parameter estimation is carried out using
maximum likelihood methods, and interval estimation is performed via
a parametric bootstrap approach. The finite-sample performance of the
estimators is investigated through a Monte Carlo simulation study. A
real medical survival dataset related to radiation-treated cancer
patients is analyzed to illustrate the practical applicability of the
proposed model. The GLL distribution is compared with several well-
established extensions of the Log-Logistic model, and the results
indicate superior performance in terms of standard goodness-of-fit
measures and information criteria. Overall, the findings demonstrate
that the Ghareeb-G family provides a flexible and effective framework
for modeling complex lifetime and survival data.
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