Appendix A
Definitions and Identities
For the binary observed responses of  and , 


[bookmark: _GoBack]Then, the means and variances of  and  are given as


Also, several identities are given as


Assuming independence of item responses both within and between groups,


Moments of 
From Equation (8), 

Then,

Likewise,

Therefore,

Again, from Equation (8), 

Then,

since  is a constant. Likewise,

Also,

Therefore,

Moments of  
From Equation (11), 

Then,


Likewise,

Therefore,

Again, from Equation (11), 

Then,

Because , 

Likewise,

Also,

Therefore, 

Covariance of  and 
From Equations (8) and (11),

Then, 

Likewise,

Also,

Likewise,

Therefore,
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Appendix B
Table B1
Averaged Type I Error and Power Rates with Impact = 0 and Equal Group Sizes ( & ) Under 3PLM
	
	
	Type I Error
	
	Power

	
	
	RDIFR
	RDIFS
	RDIFRS
	MH
	LR
	IRT-LRT
	
	RDIFR
	RDIFS
	RDIFRS
	MH
	LR
	IRT-LRT

	0%
	
	.054
(.052)
	.046
(.047)
	.046
(.049)
	.049
(.046)
	.051
(.053)
	.050
(.049)
	
	-
(-)
	-
(-)
	-
(-)
	-
(-)
	-
(-)
	-
(-)

	Uniform DIF
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	10%
	
	.099
(.042)
	.058
(.050)
	.082
(.040)
	.092
(.040)
	.081
(.047)
	.091
(.052)
	
	.905
(.948)
	.538
(.582)
	.898
(.940)
	.905
(.952)
	.902
(.940)
	.908
(.945)

	20%
	
	.221
(.041)
	.084
(.055)
	.178
(.048)
	.232
(.040)
	.191
(.051)
	.189
(.057)
	
	.911
(.976)
	.596
(.658)
	.869
(.969)
	.900
(.970)
	.872
(.968)
	.760
(.838)

	40%
	
	.748
(.045)
	.403
(.554)
	.721
(.040)
	.708
(.080)
	.644
(.054)
	.719
(.061)
	
	.672
(.959)
	.272
(.197)
	.655
(.946)
	.680
(.940)
	.692
(.949)
	.600
(.879)

	Nonuniform DIF
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	10%
	
	.043
(.042)
	.047
(.045)
	.047
(.045)
	.040
(.041)
	.050
(.052)
	.048
(.048)
	
	.400
(.388)
	.658
(.662)
	.605
(.610)
	.378
(.380)
	.605
(.615)
	.628
(.635)

	20%
	
	.045
(.044)
	.047
(.047)
	.052
(.048)
	.053
(.043)
	.070
(.052)
	.054
(.052)
	
	.382
(.374)
	.626
(.631)
	.631
(.646)
	.391
(.374)
	.636
(.639)
	.661
(.674)

	40%
	
	.067
(.062)
	.066
(.048)
	.083
(.040)
	.075
(.070)
	.124
(.050)
	.095
(.048)
	
	.369
(.361)
	.593
(.642)
	.601
(.629)
	.401
(.368)
	.605
(.625)
	.635
(.662)

	Mixed DIF
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	10%
	
	.084
(.044)
	.059
(.051)
	.079
(.047)
	.084
(.045)
	.078
(.053)
	.084
(.051)
	
	.910
(.950)
	.760
(.762)
	.982
(.992)
	.898
(.942)
	.978
(.992)
	.988
(.998)

	20%
	
	.124
(.050)
	.065
(.045)
	.114
(.045)
	.111
(.048)
	.092
(.051)
	.116
(.050)
	
	.831
(.886)
	.822
(.849)
	.946
(.979)
	.820
(.880)
	.950
(.974)
	.956
(.982)

	40%
	
	.545
(.055)
	.305
(.105)
	.558
(.045)
	.421
(.063)
	.360
(.051)
	.568
(.052)
	
	.552
(.793)
	.659
(.757)
	.725
(.942)
	.586
(.776)
	.786
(.934)
	.736
(.947)


Note. The values in parentheses are results with purification, and the values with strikethroughs are powers corresponding to inflated Type I errors greater than or equal to .07.

Table B2
Averaged Type I Error and Power Rates with Impact = 0 and Unequal Group Sizes ( & ) Under 3PLM
	
	
	Type I Error
	
	Power

	
	
	RDIFR
	RDIFS
	RDIFRS
	MH
	LR
	IRT-LRT
	
	RDIFR
	RDIFS
	RDIFRS
	MH
	LR
	IRT-LRT

	0%
	
	.041
(.043)
	.042
(.042)
	.045
(.047)
	.039
(.038)
	.050
(.051)
	.048
(.047)
	
	-
(-)
	-
(-)
	-
(-)
	-
(-)
	-
(-)
	-
(-)

	Uniform DIF
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	10%
	
	.089
(.044)
	.049
(.049)
	.069
(.045)
	.076
(.037)
	.069
(.050)
	.083
(.056)
	
	.858
(.910)
	.365
(.382)
	.850
(.905)
	.860
(.910)
	.848
(.902)
	.848
(.912)

	20%
	
	.153
(.046)
	.060
(.053)
	.126
(.046)
	.146
(.044)
	.126
(.049)
	.144
(.057)
	
	.799
(.915)
	.432
(.480)
	.772
(.896)
	.781
(.900)
	.761
(.889)
	.660
(.770)

	40%
	
	.601
(.049)
	.234
(.162)
	.547
(.051)
	.518
(.074)
	.467
(.076)
	.578
(.074)
	
	.574
(.904)
	.264
(.341)
	.546
(.879)
	.590
(.875)
	.597
(.867)
	.507
(0.814)

	Nonuniform DIF
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	10%
	
	.047
(.045)
	.047
(.048)
	.047
(.049)
	.041
(.037)
	.052
(.051)
	.057
(.056)
	
	.352
(.355)
	.602
(.602)
	.595
(.595)
	.340
(.348)
	.575
(.575)
	.592
(.590)

	20%
	
	.054
(.050)
	.044
(.039)
	.049
(.047)
	.054
(.051)
	.068
(.056)
	.057
(.050)
	
	.339
(.340)
	.560
(.574)
	.560
(.566)
	.338
(.332)
	.554
(.552)
	.575
(.586)

	40%
	
	.058
(.056)
	.060
(.050)
	.066
(.046)
	.057
(.050)
	.086
(.050)
	.084
(.056)
	
	.321
(.314)
	.527
(.572)
	.534
(.549)
	.326
(.311)
	.520
(.539)
	.548
(.567)

	Mixed DIF
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	10%
	
	.073
(.044)
	.053
(.052)
	.064
(.046)
	.060
(.038)
	.063
(.051)
	.078
(.051)
	
	.805
(.870)
	.762
(.775)
	.912
(.972)
	.788
(.860)
	.920
(.968)
	.918
(.972)

	20%
	
	.114
(.044)
	.061
(.045)
	.104
(.042)
	.081
(.041)
	.078
(.051)
	.115
(.052)
	
	.744
(.821)
	.780
(.822)
	.881
(.940)
	.751
(.808)
	.895
(.932)
	.870
(.926)

	40%
	
	.437
(.065)
	.207
(.060)
	.422
(.049)
	.277
(.071)
	.238
(.055)
	.461
(.060)
	
	.484
(.699)
	.636
(.759)
	.648
(.878)
	.524
(.678)
	.721
(.864)
	.654
(.864)


Note. The values in parentheses are results with purification, and the values with strikethroughs are powers corresponding to inflated Type I errors greater than or equal to .07.


Table B3
Averaged Type I Error and Power Rates with Impact = .5 and Equal Group Sizes ( & ) Under 3PLM
	
	
	Type I Error
	
	Power

	
	
	RDIFR
	RDIFS
	RDIFRS
	MH
	LR
	IRT-LRT
	
	RDIFR
	RDIFS
	RDIFRS
	MH
	LR
	IRT-LRT

	0%
	
	.045
(.044)
	.042
(.045)
	.042
(.043)
	.045
(.043)
	.116
(.153)
	.046
(.046)
	
	-
(-)
	-
(-)
	-
(-)
	-
(-)
	-
(-)
	-
(-)

	Uniform DIF
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	10%
	
	.085
(.048)
	.060
(.059)
	.076
(.043)
	.080
(.050)
	.133
(.133)
	.098
(.050)
	
	.918
(.972)
	.568
(.620)
	.900
(.958)
	.925
(.978)
	.938
(.972)
	.912
(.960)

	20%
	
	.182
(.043)
	.088
(.064)
	.149
(.040)
	.191
(.054)
	.205
(.140)
	.189
(.051)
	
	.856
(.965)
	.470
(.535)
	.818
(.945)
	.849
(.961)
	.876
(.952)
	.729
(.828)

	40%
	
	.669
(.042)
	.349
(.450)
	.640
(.036)
	.622
(.058)
	.578
(.139)
	.694
(.062)
	
	.606
(.942)
	.198
(.169)
	.569
(.918)
	.629
(.913)
	.724
(.940)
	.548
(.855)

	Nonuniform DIF
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	10%
	
	.041
(.042)
	.039
(.039)
	.040
(.037)
	.047
(.048)
	.096
(.123)
	.046
(.042)
	
	.492
(.478)
	.608
(.615)
	.592
(.588)
	.538
(.528)
	.725
(.748)
	.652
(.658)

	20%
	
	.047
(.050)
	.047
(.046)
	.050
(.047)
	.080
(.062)
	.123
(.166)
	.056
(.053)
	
	.445
(.436)
	.561
(.570)
	.614
(.619)
	.489
(.479)
	.720
(.749)
	.649
(.654)

	40%
	
	.055
(.057)
	.072
(.065)
	.079
(.055)
	.111
(.076)
	.139
(.149)
	.081
(.056)
	
	.399
(.390)
	.533
(.564)
	.585
(.592)
	.468
(.442)
	.711
(.768)
	.628
(.647)

	Mixed DIF
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	10%
	
	.069
(.046)
	.055
(.048)
	.063
(.050)
	.072
(.055)
	.107
(.124)
	.079
(.058)
	
	.702
(.752)
	.748
(.750)
	.965
(.975)
	.692
(.735)
	.998
(.998)
	.972
(.982)

	20%
	
	.103
(.046)
	.070
(.050)
	.099
(.043)
	.098
(.062)
	.116
(.133)
	.115
(.046)
	
	.702
(.761)
	.761
(.802)
	.895
(.939)
	.699
(.740)
	.958
(.976)
	.881
(.932)

	40%
	
	.450
(.060)
	.269
(.197)
	.478
(.053)
	.287
(.096)
	.250
(.130)
	.549
(.057)
	
	.498
(.656)
	.568
(.607)
	.657
(.862)
	.552
(.637)
	.862
(.947)
	.679
(.894)


Note. The values in parentheses are results with purification, and the values with strikethroughs are powers corresponding to inflated Type I errors greater than or equal to .07.


Table B4
Averaged Type I Error and Power Rates with Impact = .5 and Unequal Group Sizes ( & ) Under 3PLM 
	
	
	Type I Error
	
	Power

	
	
	RDIFR
	RDIFS
	RDIFRS
	MH
	LR
	IRT-LRT
	
	RDIFR
	RDIFS
	RDIFRS
	MH
	LR
	IRT-LRT

	0%
	
	.044
(.043)
	.038
(.040)
	.036
(.036)
	.042
(.043)
	.084
(.099)
	.047
(.046)
	
	-
(-)
	-
(-)
	-
(-)
	-
(-)
	-
(-)
	-
(-)

	Uniform DIF
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	10%
	
	.068
(.038)
	.050
(.043)
	.056
(.037)
	.063
(.044)
	.108
(.095)
	.081
(.044)
	
	.798
(.882)
	.382
(.415)
	.798
(.875)
	.825
(.880)
	.865
(.912)
	.805
(.885)

	20%
	
	.131
(.032)
	.064
(.058)
	.103
(.038)
	.132
(.043)
	.158
(.108)
	.138
(.054)
	
	.738
(.861)
	.374
(.404)
	.719
(.864)
	.726
(.855)
	.802
(.895)
	.626
(.748)

	40%
	
	.497
(.039)
	.190
(.191)
	.458
(.045)
	.432
(.060)
	.442
(.144)
	.530
(.074)
	
	.522
(.851)
	.164
(.177)
	.487
(.819)
	.546
(.808)
	.628
(.861)
	.479
(.760)

	Nonuniform DIF
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	10%
	
	.046
(.048)
	.043
(.048)
	.040
(.038)
	.050
(.047)
	.082
(.098)
	.048
(.048)
	
	.460
(.428)
	.600
(.592)
	.552
(.540)
	.488
(.470)
	.675
(.680)
	.578
(.575)

	20%
	
	.050
(.048)
	.045
(.045)
	.048
(.046)
	.072
(.058)
	.093
(.114)
	.057
(.056)
	
	.409
(.401)
	.560
(.556)
	.586
(.571)
	.442
(.436)
	.684
(.705)
	.592
(.595)

	40%
	
	.059
(.054)
	.051
(.047)
	.060
(.051)
	.098
(.076)
	.118
(.105)
	.075
(.059)
	
	.364
(.357)
	.481
(.502)
	.507
(.499)
	.403
(.389)
	.596
(.644)
	.522
(.537)

	Mixed DIF
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	10%
	
	.061
(.042)
	.047
(.045)
	.051
(.041)
	.059
(.046)
	.097
(.096)
	.072
(.054)
	
	.525
(.595)
	.675
(.675)
	.832
(.902)
	.535
(.572)
	.940
(.952)
	.830
(.875)

	20%
	
	.076
(.042)
	.058
(.046)
	.067
(.038)
	.062
(.044)
	.084
(.092)
	.089
(.044)
	
	.579
(.649)
	.688
(.719)
	.791
(.859)
	.595
(.635)
	.886
(.911)
	.774
(.840)

	40%
	
	.308
(.050)
	.157
(.084)
	.314
(.046)
	.171
(.075)
	.182
(.108)
	.373
(.058)
	
	.412
(.552)
	.501
(.592)
	.537
(.736)
	.474
(.544)
	.741
(.861)
	.543
(a.755)


Note. The values in parentheses are results with purification, and the values with strikethroughs are powers corresponding to inflated Type I errors greater than or equal to .07. 
