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Making up the complete matrix from incomplete matrix using EM-type

IRT and its application
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Abstract: The item response theory (IRT) gives us the valuable information about the difficulties of prob-
lems as well as the abilities of students. Although, the IRT covers the complete matrix, the EM-type IRT can
be applied to also the incomplete matrix. This method predicts the values of the vacant elements using the
observed values in the incomplete matrix. The matrix decomposition method is another choice to make up a
complete matrix from the incomplete matrix. When the characteristics of users dominate in the matrix, the
EM-type IRT has a possibility to work more effective than does the matrix decomposition method. In this
paper, we compare the prediction results between the EM-type IRT and the matrix decomposition method
using the real case of the incomplete matrix. In addition, we show the results of the convergence for the
EM-type IRT.
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Fig. 1 Item response theory estimation procedure.
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Table 1 The mean of RMSE for 30 cases using the 90% training data and the 10% test
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