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Abstract

In many medical studies, data exhibit a multiple-instance structure, where each patient is represented by a set
of instances while the response variable is observed only at the patient level. Simultaneous selection of influential
instances within each bag and response-related variables is one of the major challenges in multiple-instance re-
gression. In this study, a Bayesian multiple-instance regression framework based on Shotgun Stochastic Search
(MIR-SSS) was applied and compared with Aggregate Predictive Weighting (APW) regression and the LASSO
using the set-level representation. Variable selection was performed using a spike-and-slab prior, whereas in-
stance selection was achieved through a logistic model. The methods were evaluated under four simulation
scenarios and subsequently applied to real data from 2024 patients admitted to Amir Al-Momenin Burn Hospi-
tal in Shiraz. Simulation results showed that MIR-SSS achieved the lowest prediction error and high variable
selection accuracy under the baseline scenarios. However, under high variability and in the presence of outliers,
APW yielded better predictive performance. The area under the ROC curve also confirmed the model’s ability
to identify influential instances. In the real-data analysis, MIR-SSS outperformed the two competing methods in
predictive performance and identified important clinical factors associated with patient outcomes. These find-
ings demonstrate that the proposed framework provides an interpretable approach for simultaneous instance and

variable selection while enabling uncertainty quantification in the analysis of medical data.

Keywords: Multiple instance learning, Bayesian models, instance selection, variable selection, Shotgun Stochastic
Search (SSS).
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