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 ����� ��� �� 	��� �� ����� � !�(IRT)  "�#�� $�%& 	'(�)*+�	',&,  -��
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f = 1, ... , F �������� 
�� number of factors F 

j = 1, ... , L � 
��������� number of items L 

i =1, ... , N m ������� 
�� number of persons    N 

k =1, ... , m ��������� ���� 
�� number of response categories m 

k = 1, ... , m or k = 0, ... , m 
 ,�� ����! ,��"#$��� 
��

�
!�%�! 
number of operations, thresholds, 
boundaries m 

r = 1, ... , R �&"�'�� (��) 
�� number of quadrature points R 

s =1 , ... , S ��"���*� ��"#$��� 
�� number of cognitive operations   S 

 ��������� �+��� response vector X 

 
 �,��� �-.
 !/ ,�"0�12 �������

 3����� 4�j� 
dichotomous response or category score 
on item j      xj 

 
 3���#� �-.��� 3
���� �������

j  �����!k� 
polytomous response on item j’s kth 
category xjk 

  ν= 1, ... , G ���� ��1��5�� ������ index for latent classes (nu) ν 

 ��1��5�� ����� � 6) ν "�	
"� latent class νproportion πν 
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����� 

W eigenvector   �8��5�� .9:� �+��� 

λ eigenvalue (lambda)   .9:� ��8��5��  

Σ variance/covariance matrix  ,�;���<8,� ��� ����=��� 

p probability �7>�?�� � 6)� 

h2 communality  �@�"A�� 

α item loading �3����� & AB� 

υ population parameters vector; MMLE(upsilon)        �&$��*� C��� �+��� 

ϑ item parameter matrix (capital alternative form of 
phi)  

�3����� C��� ����=� 

X i observed score person i D�A#� 3�E�A*� �-.��� i� 

Pj item traditional difficulty, proportion correction      �F=�� � 6) ,G�,�"#�B 3����� ����H 

 DIF, group variable (capital gamma)       �3���#� IJ����� K�
������$�*� L;��� 

Λ DIF, person location (e.g.,θ or Xi) �<3���#� IJ����� K�
�� �D�A�� &M��  

L likelihood function "N-.�� O���
 !/P Q�'M�� 

Τ true or “trait” score (capital tau)    ��-.��� ��$6�� �-.
 !/ �"�"�%� 

lnL 
 log likelihood function ��"N-.�� RB.�S�� Q�'M� 

εΤ expected proportion (of 1s) trait score  �-.�� ��M��*� � 61��"�" ��$6�� T 

  expectation          �&M��*� 

Εi error score (capital epsilon) �  ��-.��� T UVW� KX:� 

I(θ) total information     �������� &"Y T < �"#5�� ����#�*� 

Ij(θ) item information         �3����� T ����#�*��  
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Z

I
ω
(θ) multidimensional total information  �
����� 3
���� �"#[ ����#��� 

Ij
ω
(θ) multidimensional item information       3����� ����#��  �
����� 3
���� 

W information matrix, nominal response   Model        �� ���������#��  \]�$) ���������"$�^ 

Φ cumulative normal distribution (capitalphi)    ��_$[��B _�" ` &,a�B 

П product operator or symbol        �b!c*� X�. !/ ���� 

D scaling constant  �d,.���� e��2� 

Ξ convergence criterion (capital xi) .����� !/ < &$���� fgb� 

 

���� 

Θ person location (theta)   hB.�M !/< D�A�� &M��   � 

α item discrimination (alpha) �3����� X""i 

τ threshold (tau) ��� ���� 

δj item j location (delta)      �3����� &M�� 

δjh or δjk item j transition location   ��j���)�� 3����� &M�� 

δxj category boundary location    ������� 
!�? &M�� 

χ pseudo-guessing (lower asymptote) (chi)         k$����"l0�X��",  b.����� mn������ 

ε upper asymptote (epsilon)     �o�#��� b.����� mn 

γ intercept (gamma)          �o
�=�� &V�*� 

δk|jν conditional probability (LCA)   �� _`p 7>�?� 

Φ “don’t know” category (phi)     ��"q��/ �"          

∆j multidimensional item location (capital delta)     �� �� 3
���� 3��� &M�� 
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Q

Аj 
multidimensional item discrimination (capital 
alpha)  

�
����� 3
���� 3��� X""i         

А
ω
 multidimensional directional discrimination 

(capital alpha)       �
����� 
���� r�s� X""i 

Ω angle or direction in the multidimensional   
space (omega) 

 �
����� 
���� K�t� T r�s� !/ �,!�a 

ηs elementary component s �j!/ Q u�5� 

δe( ) standard error of person location  �D�A�� &M�* o.�"�*� UVW� 

se( ) sample standard error   ���1v"�#� o.�"�*� UVW� 

δe( ) standard error item location       �3����� &M�* o.�"�*� UVW�  

se( ) sample standard error � o.�"�*� UVW���	��� � 

δmeas 
standard error of measurement  
 

�w�"��� T o.�"�*� UVW� 

 R#�*� �,��B Xu"$,"����" q�%� x�� � Gyz� R#�*� �,��B {^ X��, ,θ ������  , R#�*� �,��B!α ������  ,

�95E!� 

 

����� ��	���� 

 
�	� Q�X���� :κ ! ζ o'� �,�} y���� ,��
��� y���� !/ � X����!ξ  ��^ 9��, jδ ��θ � 

 

������ ����� 

CTT classical test theory w�"��� T �"5"�y5�� �,�~1�� 

df degrees of freedom �,�%� ��-.
 

DIF differential item functioning 3���#� IJ����� K�
�� 

EAP expected a posteriori o�� �� &M���� 
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w

GUI graphical user interface _1" �� FV6#� ��" �� �"5A��� 

IRF item response function 3���#� �������� � u��
 

IRS item response surface  3���#��������� FV� 

IRT item response theory (latent trait theory) ���� �,�~)3���#� ���� ��1��5�� �$6�� �,�~) !/ 

JMLE      
joint maximum likelihood estimate (also 
called unconditional maximum 
likelihoodestimation) 

 �$~��� �"N-.�� �,��B�['A*�  LS !/��	 !� 

LCA     latent class analysis     "	�# �1��5�� ����� 

LSA latent structure analysis "	�#  �1��5�� �"1 �� 

MAP     maximum a posteriori      _0�+1��o�� �� 

MINF multidimensional information ����#��  �� �� 3
���� 

MIRT multidimensional item response theory �� �� 3
���� 3���#� �������� �,�~) 

MMLE marginal maximum likelihood estimation �"A���� �$~��� �"N-.�� �,��B 

SD standard deviation o.�"�*� q��N)�� 

SEE standard error of estimate �,����� T o.�"�*� UVW� 

TCC test characteristic curve or total 
characteristic curve 

 D0�=n �1N1�  !/  ,.� �n�� D0�=n �1N1�
5�� .� �n�� uI 

TCF total characteristic function I5�� .� �n�� D0�=n � u��
 

 

������ ��� �!�� �"�#$ %&'$ 

1PL one-parameter logistic model R#�*� o
�?�� _�6-�#�� \]�$1�� 

2PL two-parameter logistic model     R#�*� _0�1z�� _�6-�#�� \]�$1�� 

3PL three-parameter logistic model R#�*� _2yz�� _�6-�#�� \]�$1�� 

GPC generalized partial credit model R$�*� _0X:� �,����� \]�$) 
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@

GR graded response model �-.��*� �������� \]�$) 

LLTM linear logistic test model .� �ny� _VW� _�6-�#�� \]�$1�� 

M2PL multidimensional compensatory two-
parameter logistic model 


����� 
���� �,����� R#�*� _0�1z�� _�6-�#�� \]�$1�� 

M3PL multidimensional compensatory three-
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