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Abstract

Item Response Theory (IRT) is also sometimes daltedt trait theory. This is a modern
test theory (as opposed to classical test thediry3.not the only modern test theory, but it is
the most popular one and is currently an area divacresearch [4]. Multiple choice items
consist of a stem and a set of options. The stéheibeginning part of the item that presents
the item as a problem to be solved. The optionstlaepossible answers that the examinee
can choose from, with the correct answer called kbg and the incorrect answers called
distractors [3]. Currently, multiple-choice modedse base on numerous response models.
Distractor model a new response model for multieice, which is similar to the
development of the numerous response model (NRM)cansists with distractor rejection
model (DLT) [7] (2008).

How to estimate the ability parameter of testea {@oblem. Firstly, we suppose we get
parameters of response item, we can use conditatnmum likelihood estimation.

Suppose that the parameters of options of jtte item is known, incIu@k , bjk ,Cik » the
number of items ig), the number of testees ls, the response matrix id :(uij), and
0=(6,6,,--,6)), whereu =(u,,u,, -,u,)is the response model of théh testee[8],
u; = B (x; =k’|8), and g is the ability ofi th testee.R, (x; =k'| ) is the probability that
the i th testee have selectédith option in | th item Then the likelihood function is
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Let the first derivative of (2) equal to 0, can tiee log likelihood equation (3)
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The solution of equation (3) is the maximum lileith estimation value 6f .

Given parameters of options, we can estimate thétyalof testee. The model and
estimation show that distractor model does not lmsgems but options, and then we can get
more information.

In fact, we usually can't get parameters of optio® a problem is how to get
parameters of options? Using joint maximum likediloestimation (JMLE) 9], we can

estimate parameters of option. Next estimate ghilittestees. Repeat it until the difference
between twice of recurrence is less than prior erro



Now, solution equation (2) is needed. At same tilh&snecessary to resolve equals (2).
Equations (2) usually use Newton method. Suppose
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(2) is an odd non-linear equations.

Mark item parameters vector &5, first-order partial derivative matrik:(X(‘)), second-

F(X)= (4)

order partial derivative matriDF (X ™), equations can be written as
X® = XO —[DF(XM]'F(X®) (5)
Where[ DF (X )] is the inverse matrix dfth step calculation.

From the formula and (5), it is hard to calculdt®F (X )] ™, so it is necessary to find a
new method to solve equation. For finding a newhotktwe can define a formula[2].
XED = X O - (ADTE(X M) (6)
By Quasi-Newton method, construct iterative fumcte
x(t+1) - x(t) _(A(l))-lF(x(l))

p(t) =—( A(t))-lF(x (l))

q¥ = F(X™)-F(X") )
At = 70 4 (@ =AVpY)(pO)T
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where|| p® ||, is the vector norm gb® .

Item response models used for educational and ptygical measures vary considerably
in their complexity, especially multiple-choice. tlis paper, we proposed the estimation
method of distractor model. The maximum likelihdadction and its joint maximum
likelihood extraction are provided. Based in tharent analysis, we can research initial
values and the arithmetic for distractor modelse ®so can combine with MMLE/EM and

Bayes estimation to analyze the new results.
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