
Supplementary Appendix 1. Simulation Replication of DIF-difficulty correlation when including real-DIF items under negative asymmetry

We constructed a DIF simulation mimicking the conditions in the main paper, but where we additionally selected 6 items of the 40 items to possess actual DIF.  In each simulation, the DIF items were randomly chosen, such that three items had DIF against the reference group () and the other three against the focal group ().   

We considered just the 2P-LPE generating conditions, and as a result, consider the 2PL as the fitted model against which DIF is evaluated.  The result of the simulations are reported in Table S.1, along with the corresponding results from the paper not including any DIF items. 

Table S.1. Mean (Minimum, Maximum) Correlation Between DIF index and Classical Item Difficulty, Parametric DIF Methods, Simulation Study with 20 Replications Per Cell.

	 
	 
	Mean (Minimum, Maximum) Correlation

	Mean Latent Proficiency Difference
	Level of Negative  Asymmetry
	Standardization
	MH (delta-DIF)
	Parametric DIF (b_R-b_F)

	
	
	With DIF items
	Exclude DIF items
	With DIF items
	Exclude DIF items
	With DIF items
	Exclude DIF items

	Large
	Strong
	0.29(0.17,0.37)
	0.47(0.27,0.69)
	0.34(0.22,0.45)
	0.64(0.41,0.76)
	0.36(0.2,0.49)
	0.49(0.24,0.65)

	Medium
	Strong
	0.20(0.08,0.3)
	0.23(0.00,0.51)
	0.25(0.12,0.38)
	0.41(0.00,0.57)
	0.25(0.1,0.4)
	0.35(0.06,0.60)

	None
	Strong
	0.07(-0.04,0.25)
	-0.07(-0.30,0.19)
	0.12(-0.05,0.33)
	-0.07(-0.46,0.26)
	0.13(-0.05,0.35)
	-0.02(-0.23,0.18)

	Large
	Moderate
	0.21(0.11,0.3)
	0.38(0.11,0.59)
	0.26(0.14,0.36)
	0.49(0.22,0.75)
	0.23(0.02,0.44)
	0.32(0.04,0.59)

	Medium
	Moderate
	0.16(0.07,0.28)
	0.14(-0.27,0.48)
	0.2(0.07,0.34)
	0.22(-0.16,0.57)
	0.20(0.05,0.40)
	0.23(-0.05,0.54)

	None
	Moderate
	0.08(-0.03,0.30)
	-0.08(-0.39,0.31)
	0.13(0.00,0.35)
	-0.07(-0.46,0.41)
	0.14(-0.01,0.37)
	0.00(-0.20,0.27)

	Large
	None
	0.11(0.02,0.22)
	-0.02(-0.35,0.41)
	0.16(0.03,0.27)
	-0.03(-0.41,0.48)
	0.11(-0.14,0.35)
	0.06(-0.30,0.47)

	Medium
	None
	0.11(0.01,0.24)
	-0.1(-0.44,0.42)
	0.16(0.01,0.28)
	-0.12(-0.48,0.48)
	0.15(-0.01,0.34)
	0.04(-0.22,0.42)

	None
	None
	0.08(-0.04,0.29)
	-0.09(-0.36,0.31)
	0.13(0.00,0.34)
	-0.06(-0.43,0.35)
	0.14(0.00,0.37)
	0.01(-0.23,0.28)




As seen in Table S.1, we continue to see positive correlations on average under conditions involving either moderate/strong asymmetry OR medium/large mean latent proficiency differences.  Thus it would seem the correlational effect tends to emerge when actual DIF is present in some of the items.  


Supplementary Appendix 2: Sensitivity Analysis for DIF-difficulty correlation using a 3P-LPE generating model

It might be questioned whether the use of a 2PL model for the guessing process is appropriate despite the presence of proficiency-based guessing.  We considered also the possibility of a 3PL model for the guessing process, in which case the generating ICC still retains a non-zero lower asymptote.  In this case, we assume the fitting model would also be a 3PL.   

Under such conditions, in order to create realistic response data, we consider as a generating model:

 





where  now accounts for the presence of a random guessing component. 

We in turn estimate the 3P-LPE model as

using a fixed value of .2 for  and specifying different values for :  ranging from 1 down to 0.3.  The model was fit using maximum likelihood estimation using the mirt routine.  The results are shown in Figure S1.
· 

Figure S1. Correlation estimates with varying ξ under 3P-LPE model, 40 replications. The black curve represents the mean across all replications.
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As for the 1PL and 2PL models, we see the estimated correlation assume a positive value when ξ =1, and progressively decline as ξ declines.   It would thus appear that the artifactual positive correlation between DIF and difficulty goes away when assuming negative asymmetry. 
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