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Simulation Study for Examining the Vertical Equating
by Concurrent Calibration

Susumu Fujimori

Using the concurrent calibration in the item response theory, this research examines the vertical
equating of the average of two populations through simulation. Simulated data were generated
using 2-parameter logistic model with the vertical equating on the assumption of conditions in
which an individual test was conducted for two populations having a significantly different ability
(anchor items included in both tests). The population average and variance were estimated by the
Mislevy’' s (1984) method and the method of averaging the maximum likelihood estimates of
subjects’ abilities, and compared the results of both methods. The following explains the simulation
results. The Mislevy’ s method showed the better results than the other method. For the
reproduction of difference between the averages of two populations under conditions in which
concurrent calibration was used, it was also found that the results would not become better
proportionally to the number of test items increased. This finding disproves the general concept that
increasing the number of test items will bring better results. Another finding is that estimated results
improve proportionally to the number of anchor items between the two tests increased.

Key words: item response theory, vertical equating, concurrent calibration, maximum likelihood,
EM-algorithm, simulation
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