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Bootstrap confidence intervals for indirect effects
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Abstract

This study examined the effect of Al-powered predictive analytics on operational risk management
effectiveness and tested the parallel mediating roles of digital transformation and risk management maturity in
Saudi medium-sized industrial enterprises. A quantitative descriptive-analytical approach with a cross-
sectional explanatory design was adopted. Data were collected through an online questionnaire from 132
participants working in 15 industrial enterprises between 10 and 20 June 2026, using a non-probability
purposive-convenience sample. The data were analyzed in Python using descriptive statistics, correlation
analysis, regression with HC3 robust standard errors, and a parallel mediation model with 5,000 bootstrap

resamples and 95% confidence intervals. Sensitivity analyses assessed robustness.

The results showed high levels across all study variables, with predictive analytics recording the highest
mean of 4.097. Predictive analytics had a positive and statistically significant direct effect on operational risk
management effectiveness. The indirect effect through risk management maturity was positive and strong at
0.922, whereas the indirect effect through digital transformation was negative and significant at -0.199,
indicating partial inconsistent mediation. The multiple regression model explained 86.2% of the variance, and
the conclusions remained stable across sensitivity models. The findings suggest that predictive analytics creates
greater operational value when its outputs are translated into mature risk policies, responsibilities, and response
procedures rather than technological expansion alone. The study recommends strengthening data governance,
linking predictive outputs to decision mechanisms, developing early-warning indicators, improving risk
management maturity, integrating digital initiatives with operations, training employees to interpret analytical

outputs, and adopting monitoring mechanisms to support sustainable performance.

Keywords: Al-powered predictive analytics, digital transformation, risk management maturity,

operational risk management effectiveness, parallel mediation.
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