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1 Bias and coverage rates

Simulation study 1: Examining the in�uence of true score distribution with respect to bias and coverage proba-
bilities of ρ̄ 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
probability. Coverage probability not in the range of [.925, .975] is highlighted in bold.
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Simulation study 2: Meta-analysis with correction of measurement errors using the r-based approach: bias
and coverage probabilities of ρ̄ when the tau-equivalence assumption is met 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
probability. Coverage probability not in the range of [.925, .975] is highlighted in bold.
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Simulation study 2: Meta-analysis with correction of measurement errors using the z-based approach: bias
and coverage probabilities of ρ̄ when the tau-equivalence assumption is met 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
probability. Coverage probability not in the range of [.925, .975] is highlighted in bold.
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Simulation study 2: Meta-analysis with correction of measurement error using the z-based approach: bias
and coverage probabilities of ρ̄ 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.
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Simulation study 2: Meta-analysis with correction of measurement errors using the z-based approach: bias
and coverage probabilities of ρ̄ when the tau-equivalence assumption is NOT met 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
probability. Coverage probability not in the range of [.925, .975] is highlighted in bold.
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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.
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Simulation study 1: Type I error rate when J = 12.
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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.
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Simulation study 2: Type I error rate when J = 4 and tau-equivalence is met.
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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.
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Simulation study 2: Type I error rate when J = 12 and tau-equivalence is met.
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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.
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Simulation study 2: Type I error rate when J = 4 and tau-equivalence is NOT met.
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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.
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Simulation study 2: Type I error rate when J = 12 and tau-equivalence is NOT met.
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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.
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Simulation study 3: Type I error rate when K = 50, N̄ = 200, and J = 12.
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3
0

.9
9
9

1
.0
0
0

.1
1
7

.0
4
3

.8
9
1

1
.0
0
0

L
S
ke
+
R
S
k
e

.3
.1
0
8

.0
2
6

1
.0
0
0

1
.0
0
0

.3
2
4

.0
6
1

.9
8
1

1
.0
0
0

.5
.1
0
6

.0
1
3

1
.0
0
0

1
.0
0
0

.5
2
2

.0
4
0

1
.0
0
0

1
.0
0
0

N
u
m
b
er

o
f
ca
te
g
o
ri
es

p
er

it
em

is
�
ve

0
.0
4
4

.0
4
3

.4
2
3

.6
6
0

.0
4
7

.0
4
9

.5
3
6

.7
3
8

.1
.0
4
0

.0
2
9

.4
3
5

.6
1
7

.0
4
6

.0
3
4

.5
1
7

.7
3
6

A
ll
S
y
m

.3
.0
4
3

.1
2
0

.4
7
8

.8
5
8

.0
3
3

.0
7
2

.5
8
2

.8
9
3

.5
.0
3
0

.3
0
9

.6
1
6

.9
8
8

.0
2
9

.1
7
9

.7
6
3

.9
9
1

0
.0
4
7

.0
4
7

.4
7
6

.4
6
9

.0
5
1

.0
4
9

.5
5
2

.5
8
7

.1
.0
5
9

.0
8
6

.5
3
6

.5
2
8

.0
5
6

.0
5
4

.5
8
7

.6
2
6

A
ll
R
S
ke

.3
.0
5
0

.2
5
7

.6
0
7

.8
6
0

.0
8
3

.1
7
2

.7
5
4

.8
8
7

.5
.0
6
6

.6
8
7

.7
9
0

.9
9
1

.0
8
8

.4
3
0

.8
8
2

.9
9
3

0
.0
6
6

.0
4
3

.7
0
3

.9
8
8

.0
4
9

.0
6
1

.5
5
3

.9
3
9

.1
.0
5
6

.0
2
5

.7
1
1

.9
8
2

.0
5
4

.0
2
0

.5
8
4

.9
1
8

L
S
ke
+
R
S
k
e

.3
.0
5
9

.0
2
9

.7
9
3

.9
9
6

.0
6
8

.0
2
6

.7
1
6

.9
8
1

.5
.0
4
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.0
4
3

.9
0
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1
.0
0
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.0
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.0
3
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7
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7

Note. T-Norm: Underlying true scores for X and Y are normal; T-Skewed: underlying true scores for X and Y
are skewed. 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. Type I error rate not in the range of [.025,
.075] is highlighted in bold.
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3 Reliability estimates in simulation study 3

Simulation study 3: Reliability estimates averaged across di�erent ρ̄ values when K = 50, N̄ = 200, and J = 12.

Cat Dist tau-equivalence
T-norm T-skew
X Y X Y

2

All Sym Tau .806 .806 .701 .716
NonTau .794 .794 .702 .719

All RSke Tau .772 .771 .825 .825
NonTau .767 .767 .808 .808

LSke+RSke Tau .599 .599 .369 .391
NonTau .789 .789 .492 .537

5

All Sym Tau .870 .870 .823 .829
NonTau .850 .850 .800 .808

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 satis�ed; NonTau: Tau-equivalence is not
satis�ed. 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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