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Because of our training background, we may have an automatic reaction to link observed categorical responses to any IRT model. Supposed there is a three-facet data (e.g., person, item, and rater) on hand, the facets model will be the first choice, but not necessarily the only choice. 

A new model for analyzing such three-facet data was presented and was named hierarchical rater model (HRM). It was developed based on the signal detection theory, and suggested a hierarchical structure that the observed responses are nested within latent ideal ratings (level-1), and ideal ratings are assumed to follow a two-facet IRT model (level-2) such as PCM or GPCM. Now the job of a rater is to detect the ideal rating for each examinee. The HRM also shares an analogous hierarchical structure with the generalizability theory, as shown in Figure 1. Unlike the structure of the facets model (Figure 2), an additional level “ideal rating” was especially portrayed in the HRM. 

According to the hierarchical structure, the HRM could be decomposed as two sub-models. Equation 5 is the form of level-1 model, which is assumed a normal density function, and a rater’s individual severity  and consistency  were modeled in that equation. (It needs a little geometrical imagination to understand the level-1 model.) Hence the probability of hitting the ideal rating is defined. The level-2 model further defines the probability of an examinee deserving each category of ideal rating. In other words, the dependent variable in the level-2 model is a latent discrete score. 
1. As we acknowledged as well as the authors, observed or even latent scores are discrete variables. Since the rater severity has been recognized as a continuous variable, how can the two kinds of variables be involved into the computation just like that in the level-1 model as Equation 5 shows? Apparently the authors disregarded the basic issue of the measure of analyzed scores.
2. Although the result was not surprising that the HRM yielded a better fit than the facets model when the data was simulated from the HRM, how about replacing the true model to generate data and conducting the same analyses?
