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The dual-process theory assumes there are two kinds of response processes, namely System 1 and System 2. System 1 is an intuitive reasoning without paying too much effort, whereas System 2 is a deliberate process overriding System 1 processing. Once System 1 dominates the response process, it could result in an intuitive but incorrect answer. Hence the cognitive-miser response models were proposed to explain possible mechanisms for mental processing.

Figure 1 demonstrates the basic idea of cognitive-miser response model, where E1 is the intuitive but incorrect response, E2 is the incorrect output of deliberate process, and R is the only correct response. At the first level, it is an inhibitory-control mechanism determining whether an intuitive response is given or whether a deliberate response process is activated. If the reasoning follows the deliberate process, then either E2 or R could be observed. The probabilities of leading to each kind of outputs were determined from Equation 1 to 3, and the dichotomous Rasch model was adopted to capture the response tendencies at both levels. Similarly, the latent traits can be regressed further by adding a list of covariates. 

Two extensions of previous model were shown as Figure 2 and 3 which postulated different response mechanisms. Model A incorporates two parameters, (c) and (D|C), denoting the probability of an E1 response under intuitive and deliberate reasoning, respectively. On the other hand, Model B assumes a respondent may arrive at an E2-type response both via intuitive and deliberate reasoning. However, both models did not yield a better fit than the original model in later example.
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