
Chapter 6

Discussion and Further Research

In this dissertation, we focus on the estimates in logistic regression models when the

covariates are subject to some measurement errors. We apply the estimation tech-

niques of measurement error models and sequential methodology in adaptive design

to the online calibration problem. Under general CAT assumptions, we prove that

the estimates of item parameters are strongly consistent.

In a CAT, since items in an item pool would be obsolete or overexposure as time

goes on, item pool replenishing is a necessary process for preserving an item pool.

In traditional calibration process, we have to pay the examinees joining the pre-test

calibration process. The online calibration in CAT refers to estimating the parameters

of new items by presenting it to examinees during the course of their ability testing

with previously calibrated items, there will be no additional cost of inviting examinees

joining the calibration process. The online calibration of CAT can be treated as an

estimation problem with measurement errors in the covariates due to the estimating

errors of the latent trait levels.

For estimating the latent traits of examinees, we assume a variable length CAT

is used to construct a confidence interval of true latent trait level. To proceed the

sequential design stage in online calibration, we consider a fixed size confidence el-

lipsoids for parameters of a logistic model through re-parametrization. Simulation

results show that the sequential procedures can provide more accuracy of parameter
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estimates, and more efficient in terms of sample size; i.e. the number of examinees

joining the online calibration process.

6.1 Future work

First of all, I would like to consider the estimation problems in 3-PL models. The

3-PL model adds a nonzero left asymptote to 2-PL model. One possible method to

estimate c is to select the examinees with low latent trait. When θ is much lower

than b, the probability of a correct response is near c. But it cannot hold when a is

low.

To determine the unbalanced allocations at two point designs in each stage will be

the next target. One possible approach is to decide the number of examinees based on

the total information of parameters, which may be related to the optimal allocation

problem.

This technique is also related the sequential estimation of nonlinear model with

measurement errors, which will also be studied in the future. This problem can be

formulated as sequential point estimation problem with different sampling costs on

design stage and repetitions.
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