Interventions, Simulation and Causal Inference
According to Woodward, X causes Y iff there is an ‘ideal’ intervention on X that would change Y (as defined in Woodward 2003, p. 84) whilst leaving the relation invariant (INT). Whilst I do agree that INT sheds light on one important aspect of the meaning of causal claims, I argue that it fails to be an all-encompassing criterion. I buttress my claim with reference to simulations of the asset pricing mechanism.  To the extent that such simulations provide genuine causal explanations, not interpretable by means of INT, they invite us to rethink not only the role of interventions for establishing causal claims, but also the meaning of causal claims more generally.

Woodward motivates INT as follows. INT makes precise the connection between ‘causality’ and the concept with which ‘causality’ is most intuitively and fruitfully associated, viz. ‘intervention’ (Woodward 2003, §2.1). INT applies to all contexts in which causal talk is appropriate or, at any rate, always better than other criteria. If ideal interventions are not practically possible, INT works as a “regulative ideal” (ibid, 114), such that the other criteria by which we establish causality (e.g., RCTs, observational studies) may always be (re-)interpreted as attempts to ‘approximate’ ideal interventions (ibid, 34-35). And if ideal interventions are not well-defined (e.g., they violate physical laws), INT works as a conceptual criterion, such that causal inference is granted by the interventions being logically/conceptually possible. Here, by providing a principled basis to answer counterfactual questions, INT gives us “a purchase on what we mean or are trying to establish when we claim that X causes Y” (ibid, 130). However, Woodward’s arguments do not always apply.

Consider the following example. The asset pricing mechanism is known to produce financial time series with statistical features (e.g., fat-tailed distributions of returns, volatility clustering and persistence), known as ‘stylised facts’, that cannot be explained by traditional economics. Recently, agent-based models (ABMs) built on non-classical assumptions (prices are determined by aggregating the demands of heterogeneous, non-maximally-rational agents) have provided support to the hypothesis that ‘stylised facts are caused by the endogenous and destabilising mechanism generated by the agents’ heterogeneity and interactions’.  For instance, the ABMs in (Lux and Marchesi, 1999) and (LeBaron et al, 1999) interpret the market as, respectively, a many-particle system undergoing phase transition and a population undergoing natural selection. They identify two potential causes of the stylised facts, respectively, the agents’ switching process and learning speed. Also, they show that the effect obtains robustly across variations of modelling assumptions, provided the agents are heterogeneous and influence each other. Admittedly, such causal explanations are coarse-grained – e.g., they don’t pin down any specific event as the cause. Nonetheless, they convincingly identify causally relevant properties of the mechanism generating the stylised facts. Importantly, the inference to the causal claim does not depend – whether explicitly or implicitly – on INT.

On the one hand, since the ABMs depict highly idealised scenarios, they can hardly be interpreted as suggesting the existence of properties of real markets corresponding to the variables and parameters responsible for the stylised facts (e.g.: different ‘kinds’ of traders ‘switching’ from one class to another; changes of trading strategies as evolution of ‘genotypes’, and ‘learning’ as random mutation and crossover). So, it makes little sense to interpret the robustness of the results across variations in variable- and parameter-values in terms of invariance under ideal interventions. The variations that warrant the causal claim are not meant to be, or to approximate, ideal interventions in Woodward’s sense. Thus, INT does not work as a regulative ideal.

On the other hand, to the extent that the ABMs warrant the claim, they do so in the absence of clear intuitions on the outcomes of ideal interventions. What would happen if one were to affect the switching process or the learning speed is either unclear or only clear with respect to the model and not the real system. But this is largely irrelevant. We infer to the causal claim because the ABMs reproduce the phenomena, and because the market is analogous in relevant respects (heterogeneity and interactions) to other mechanisms (phase transition and evolution) with which we are familiar, so that the ABMs also explain the phenomena. Thus, INT doesn’t work as a conceptual criterion either – it is silent on what we mean or try to establish when we say that X causes Y. 

Now, Woodward allows that there may be cases where INT gives no good purchase on the meaning of causality. However, he contends that the less a causal claim is interpretable according to INT, the less it is meaningful (Woodward 2008, §12) – unless there is some alternative test criterion conflicting with INT and intuitively superior to INT (ibid, §14; cf. Woodward 2003, p. 91). But this is controversial, as the ABMs case suggests. For one thing, one may admit that interventions are the most intuitive test criterion for causality and yet deny that the meaning of causal claims always depends on the existence of clear intuitions on the outcomes of ideal interventions. For another thing, the justification for the causal inference need not necessarily depend on the existence of a superior test criterion. Having the right contextual reasons seems enough. (This is in line with a cluster-concept view of causality that I elaborate elsewhere.)

Causal inference is often warranted by interventions. But sometimes it isn’t, nor need it be.
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