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Abstract: The development of causal reasoning in large language models driven by the causal theory is
reflected less in modeling directly the essential characteristics of causal relationships, and more in perturbation
techniques and adversarial learning used to evaluate and enhance the causal reasoning capabilities of such models.
By perturbing the non-causally correlated variables in the training data, the capability of the models to identify
correct causal relationships can be assessed and improved, helping to avoid spurious correlations whereas their
counterfactual reasoning capabilities evaluated and enhanced by perturbing the causally correlated variables.
Perturbation is a process of making differences and tracing their transmission, and it not only deepens the
understanding of the causal theory, but at the same time, it also moves beyond the large language model itself,
incorporating open and operational essential features of causality, such as intervention and counterfactuals, into the
interaction between large language models and human causal reasoning and cognition through dynamic external
interventions.
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