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In statistics, the responses of two items are dependent when Equation 2 is violated. For an ideal measurement, the existence of local item dependence (LID) is unexpected, or the precision and content validity of the test are threatened. Since the possibility of LID cannot be eliminated, there are two main approaches to model the effect of LID directly: multidimensionality and response dependence. The former has an idea that an undesired dimension involves in the answering process, and the latter describes that the response to one item (item i) could govern the response to another items (item j). The authors concerned with response dependence in this article.
Like the previous article of David Andrich discussed in our regular meeting, the missing-data method was demonstrated to detect the dependence between two dichotomous item responses. According to observed score of item i, the response vector of item j is split into two pieces and treated as individual items, and then structural missing responses fill up with data matrix. At the same time, the suspected item i leading to LID is deleted from data matrix. Finally two artificial items, ji0 and ji1, are mutually independent. After fitting the Rasch model, the discrepancy between the estimates of ji0 and ji1 is interested in. The larger the discrepancy, the more serious the LID. From another point of view, it has the same form with IRT-based DIF model.

Two simulations and an empirical analysis were carried out. It showed that such “Rasch analysis” is efficient to point out the response dependence between items.
1. Before using the diagnostic method, pairs of items should be specified in advance. The Q3 index may be a possible hint for guidance.
2. As mentioned by authors in discussion, the designed item order does not guarantee the causal relationship even if the pairs of items can be specified correctly. However, that is the work of content expert, not psychometrician.
