
JJ J I II

Go Back

Quit

Mathematical Psychology meets

Psychometrics (again)

Gunter Maris Han van der Maas

http://www.citogroep.nl


JJ J I II

Go Back

Quit

Contents

1 What have we got? 3

2 What have they got: Diffusion Model 4
2.1 Unbiased Diffusion . . . . . . . . . . . . 6
2.2 Volatility drives the boundary . . . . . . 7

3 IRT parameterization 9

4 Estimation 10

5 Discussion 11

http://www.citogroep.nl


JJ J I II

Go Back

Quit

1. What have we got?

• Item Response Theory (and Model)

Pr(Xpi = 1) = πpi

• Regression:

ln

�
πpi

1− πpi

�
= θp − δi
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2. What have they got: Dif-
fusion Model

An Item Response Theory Model
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which looks horrible

f (x, t) =
πσ2

(a+ + a−)2
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2.1. Unbiased Diffusion

It is easily seen that if both boundaries are equal (a+ =
a− = a) things get simpler:

f (x, t) =
πσ2

(2a)2
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2.2. Volatility drives the boundary

f (x, t) = π

264exp

�
[2x− 1]

µ

2σ
− t µ

2

2σ2

�

∞X
m=1

m sin
 πm

2

!
exp

�
−π

2m2

2
t

�375

http://www.citogroep.nl


JJ J I II

Go Back

Quit

Some properties

• X⊥⊥T

• P (X = 1) =
exp(µ

σ)
1+exp(µ

σ)

• E(T ) = σ
2µ

exp(µ
σ)−1

exp(µ
σ)+1

• µ
σ

= 2E(X)−1
2E(T )
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3. IRT parameterization

µpi = θp − βi
and

σpi = αi

or
µpij ∼ θp − βi + εpij , εpij

iid∼ N (0, 1)
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4. Estimation

f (x, t) =
Y
p

Y
i
π
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• JML

• MML: Likelihood is analytical

• adaptive estimation:
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5. Discussion
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