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                    Abstract
Causal Bayes nets have been developed in philosophy, statistics, and computer sciences to provide a formalism to represent causal structures, to induce causal structure from data and to derive predictions (Glymour and Cooper, in Computation, causation, and discovery, 1999; Spirtes et al., in Causation, prediction, and search, 2000). Causal Bayes nets have been used as psychological theories in at least two ways. They were used as rational, computational models of causal reasoning (e.g., Gopnik et al., in Psychol Rev 111:3–32, 2004) and they were used as formal models of mental causal models (e.g., Sloman, in Causal models: how we think about the world and its alternatives, 2005). A crucial assumption made by them is the Markov condition, which informally states that variables are independent of other variables that are not their direct or indirect effects conditional on their immediate causes. Whether people’s inferences conform to the causal Markov and the faithfulness condition has recently been investigated empirically. A review of respective research indicates that inferences frequently violate these conditions. This finding challenges some uses of causal Bayes nets in psychology. They entail that causal Bayes nets may not be appropriate to derive predictions for causal model theories of causal reasoning. They also question whether causal Bayes nets as a rational model are empirically descriptive. They do not challenge, however, causal Bayes nets as normative models and their usage as formal models of causal reasoning.
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                    Notes
	A set of variables is causally sufficient if there are no hidden common causes (Glymour 2001, 2003).


	Strictly speaking, (ii) is an implication of the CMC, while (i) is an implication of the FC. The same is true for causal chains.


	Strictly speaking, negative conditional dependence is a consequence of the FC in conjunction with the CMC. In addition, common-effect structures require further assumptions concerning the interaction between different causes. In general it is assumed that separate causes affect their joint effect variable independently (i.e., that there is no interaction). This entails that the influences of generative causes add.


	One possibility to address this problem would be define a new standard for rational models. For example, Waldmann et al. (2008) suggested a minimal rational model of causal learning, which takes into account basic principles of causality like causal directionality and precedence of cause, without making all assumptions of CBN. Such a minimal rational model would be empirically valid despite the violations of the CMC.
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