Partial-Credit-M odél

Purpose

Modeling the relationship between the person trait
xu:=f (U = u) to be measured and the manifestresponse pattern Y =y

How?

For every itemi we consider the dependence of the probability to answer
inaparticular category of thisitem (i = y) onthe trait score x,. This trait
score of the person u determines the response probabilitiesin all items
considered.

Person-Conditional Probabilities

person-conditional probabilities of categories
PM=ylU=u

P =y [Xx=X)

expressed asregression:

PMi=ylU):= E(ly.,|V)




The Set of Possible Outcomes

The set of possible outcomes of the random experiment
considered is

W=W, ~ Wo
where:
Wo =Wo; " Wo, ™ ..." Vo,
m: number of items in the questionnaire and
Woi={0, 1, ..., c}

the set of response categories of itemi.

Definition of the Random Variables

Definition of the (multidimensional) random variable Y
Y = (Y1, eeey Yiy ooy Y

with
Yi: W>{0,1,2 ..c}1 INg

Thevaluesfor Y = (Y, ..., Y, ..., Y)" @€
y: (y11 "'yyia b ym)’,

wherey; T {0,1,2, ..., g} and ¢ isthe number of categories
of item i.

U (person-variable)

U:W® Wy withU(w) =u.




Threshold Probabilities

PTuy: W® [0, 1]

PTuy(w): = PTyy
with: PTy, = P& =y | U,({¥ = y- J E{Y; = y} )§
for every y1 {1...., g}

— P(Y, = y|U)
YUY TP(Y, = y- 21U+ P(Y = y|U)

Assumptions of the Partial Credit Model

(8 Rasch Homogeneity
exp(x, - k;)

uiy = = 11 . lCI
1+exp(x, - k;)
where
Xu: isthe person parameter
kijj: istheitem- and category specific threshold parameter

(b) loca stochastic independence
P(Yi=y|Xx y) =P(Yi=y|x)

where
yl = (Yll ey Yi-l; Yi+1, ...,Ym).




Category Probabilities

Consequences following fromthe assumptions

1
P(Vi=0]U)=— -
1+ § expd ,J<=1 - 1)
j=1
and
expg Y (x-1,)
POV =y|U) =T 0

g .
1+§_ expé Jk:l x-1y)
j=1

withy =1, 2, ..., ¢j (see Rost, 1996, for a derivation).

Item Parameters and Threshold Parameters

The item difficulty parameters k; in the Rasch Model for
dichotomous items are replaced by the threshold parameters
I'j in the Partial Credit Model, where the first index again

refers to item i, and the second index refers to the first, the

second etc. threshold (and pair of neighbored categories).

If the scores of each item Yjare 0, 1, 2, ..., ¢, i.e, yT {0, 1,

2, ..., Ci}, wehave ¢ thresholds| jj for each item.




