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1 Bias and coverage rates

Simulation study 1: Examining the influence of true score distribution with respect to bias and coverage proba-

bilities of p with 12 continuous items on scales of X and Y.
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Note. T-Norm: Underlying true scores for X and Y are normal; T-Skewed: underlying true scores for X and Y are skewed; CP: Coverage

overage probability not in the range of [.925, .975] is highlighted in bold.
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Note. T-Norm: Underlying true scores for X and Y are normal; T-Skewed: underlying true scores for X and Y are skewed; CP: Coverage

probability. Coverage probability not in the range of [.925, .975] is highlighted in bold.
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Note. T-Norm: Underlying true scores for X and Y are normal; T-Skewed: underlying true scores for X and Y are skewed; CP: Coverage

probability. Coverage probability not in the range of [.925, .975] is highlighted in bold.



Simulation study 2: Meta-analysis with correction of measurement error using the z-based approach: bias

and coverage probabilities of p when the tau-equivalence assumption is NOT met with 4 continuous items on scales

of X and Y.
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Note. T-Norm: Underlying true scores for X and Y are normal; T-Skewed: underlying true scores for X and Y are skewed; CP: Coverage

probability. Coverage probability not in the range of [.925, .975] is highlighted in bold.



1a8

Meta-analysis with correction of measurement errors using the z-based approach: bi

Simulation study 2

and coverage probabilities of p when the tau-equivalence assumption is NOT met with 12 continuous items on scales

of X and Y.

616" FI10° 9.8  CIO0° gge’ 600° 0g6°  L00° 766 700" 196" ¢00° ¥66°  100°- 676" 000" 00¢

1€6° g10° c68° FI0° ¥€6° €10 g6’ 600° Ly6° €00° 076" c00° ¢veT ¢00°- ge6”  100°- 001 0e
6£6° 810" 068" 910 qz6’ 0co 1€6° 800" €6’ 600" £€6° 900" av6’ 200’ 76" 200 0g

676 010" 888" 610 [44 qeco ge6’ €10’ €6’ ¥10° 776’ €00’ 6€6° 700" 096" T00°'- 0¢
106" L10° g06° €10 916" 110 ¥T6° 600 [454 <00° €76’ T00° 126" 000" €£€6° 000" 002
£€T6°  FI0° L06° €10 £€€6° €10 916° 800° 76~ L00° 626° 000" 226" 100°- 2€6°  100°- 00T

0v6° g10° L16° Q10 ¥€£6° 810" 6€6° 110 806" 800" ¥€6° 900" 9¢6° £00° 9¢6° 100° 0¢ 0e
196" G00° 926’ 810° 6v6"  vcO 0€6° q10° 176 110 926" S00° E6° ¥00° 0v6° 100° 0¢
€68° 900 498 1107 988" 800" 688" 700" G98° 900" 188" 100°- 068" 000 T28° 700° 002
LL8° G107 L8 CIO° 268" 1107 €48 1107 088" €00’ 998" 100’ 016" 100 T28° 100~ 00T ¢
€06°  900° €88 €10’ c06°  S10° 88"  G00° €68 600 €06° 000 LL8° G007 406" ¢00°- 0¢
L16° 700 916" 110 06" 810 cI16° 600 606° ¢00° G16° 100" 916" %00 6.8° 700 0¢
9seD SN0aUdS0I9)9 ]
8T8  CTI0 gq9° €10 g98" CIO 188" 8007 9€6° 700" ge6” €00° 9e6° 000" 776 000" 002
¥¥8 610 66L° G10° 998"  GI0° 68" 600 ¥€6"  L00° 196" £€00° 76 000" 876" 000" 00T
c06°  0¢0° gr8” LI0° 88"  ¢c0° 816° 110 gge’ 110 L€6° 00" 966" 100 2€6°  100°- 0¢ 0s
126° 610 168" 720" 088"  €g0’ vc6°  <10° 8¢6 910" 06" <00° 676" 700" ¢s6°  T100°- 0¢
€88° QIO e €10 806° €10 GI16° 800 L€6° <00° 076’ 700" L06° 000" 676" 000" 002
868"  B8I0° 648" Q10 g06° 910 206" 010 €76 800" 1€6° <00’ 166"  T100- 9¢€6° ¢00° 00T
916" 020" 068"  L10° vc6-  ¢co 0€6° 110 0€6° ¢c10° 57 £€00° 676" £€00° £v6° 100° 0¢ 0
9¢6° 810° G16°  ¢c0° 9¢6° 920" gc6"  vI0° 876" 020" 976" ¥00° 9€6° c00° 976" 00" 0¢
gL8 L10° ¥€6° 010" g16° 110 ave”  L00° L€6° €00° LY6° €00° €v6"  100°- ov6"  100°- 00¢
€68° 910 S16° €10 T106° 910 cs6"  L00° ¥26° 800 av6” €00’ 176 £00° 8¢6°  T00- 00T c
€06° CIO 176 €10 816" ¢cO ¥v6: 100 €76 €10’ L76° 200’ 176 200’ 9¢6° €00~ 09
£€88° 600 8¢6° 020’ 0g6°  €co 626 41k €76 110 av6’ €00° 676"  ¥00°- £v6° 000 0¢
958D SNOdUITOWOT]
dD serd dD serq dD serq dD serq d0 serq d0 serq dD serd dD setd
pomaYS-T, ULION-T, pamaYS-T, ULION-T, pamayS-T, WLION-T, pamoS-T, WION-T, N M
=d =d =d =

Note. T-Norm: Underlying true scores for X and Y are normal; T-Skewed: underlying true scores for X and Y are skewed; CP: Coverage

probability. Coverage probability not in the range of [.925, .975] is highlighted in bold.



2 Type I error rates of homogeneity test

Simulation study 1: Type I error rate when J = 4.
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Note. T-Norm: Underlying true scores for X and Y are normal; T-Skewed: underlying true scores for X and Y
are skewed. Type I error rate not in the range of [.025, .075] is highlighted in bold.



Type I error rate when J = 12.

Simulation study 1
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are skewed. Type I error rate not in the range of [.025, .075] is highlighted in bold.



Type I error rate when J = 4 and tau-equivalence is met.

Simulation study 2
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are skewed. Type I error rate not in the range of [.025, .075] is highlighted in bold.



Type I error rate when J = 12 and tau-equivalence is met.

Simulation study 2
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Type I error rate when J = 4 and tau-equivalence is NOT met.

Simulation study 2
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Type I error rate when J = 12 and tau-equivalence is NOT met.

Simulation study 2
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200, and J = 12.

Type I error rate when K = 50, N

Simulation study 3
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3 Reliability estimates in simulation study 3

Simulation study 3: Reliability estimates averaged across different p values when K = 50, N = 200, and J = 12.

. . T-norm T-skew

Cat Dist tau-equivalence < v < v
All Sym Tau .806 .806 701 .716
NonTau 794 794 702 .719
9 All RSke Tau 772 .77 825 .825
NonTau 767 767 808 .808
LSke+RSke Tau 599 .599 369  .391
NonTau 789 .789 492 537
All Sym Tau 870 .870 823  .829
NonTau 850  .850 .800 .808
5 All RSke Tau .861 .861 .863 .866
NonTau 844 844 .835 .840
LSke+RSke Tau .816 .816 676 .694
NonTau 846  .846 717 738

Note. Cat: number of categories per item. Tau: tau-equivalence is satisfied; NonTau: Tau-equivalence is not
satisfied. X: reliability estimate for the scale of X; Y: reliability estimate for the scale of Y. Dist of Items:
Distribution of items; All Sym: All symmetric; All RSke: All right skewed; LSym+RSke: Half of the items are
left skewed, and the other are right skewed. T-Norm: Underlying true scores for X and Y are normal; T-Skewed:
underlying true scores for X and Y are skewed.
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