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Bayesian Poisson INGARCH Modeling of Temperature’s Causal Impact on
Crime Types
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Abstract : This study develops a Bayesian Poisson INGARCH count-time-series model with tem— perature as
an exogenous covariate to dissect the dynamic causal mechanisms linking temperature to sexual
assault, theft, and drug offences. Bayesian estimation is preferred because it naturally accommodates
parameter uncertainty and time—varying dynamics, circumventing the limitations of classical estimators.
Posterior inference reveals no discernible temperature effect on sexual assault, whereas both theft and
drug crimes exhibit a significant negative temperature shock. The analysis further shows that Bayesian
machinery not only faithfully captures the dynamics of integer—valued series subject to exogenous
shocks, but also corrects for over—dispersion; sharpened posterior dis- tributions improve out-of-
sample generalizability. The findings deepen our understanding of the temperature—crime nexus and
demonstrate the added value of Bayesian methods in predictive crime analytics, offering theoretical
guidance for refining crime—forecasting systems.
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