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Abstract
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1. Estimation of model parameters

Table 1: Example of the annotations of 3 labelers for 4 different examples

l1 ={ Instal., Other, Instal.} l2 ={ Req., Req., Req.}
l3 ={ Req., Usab., Other} l4 ={ Usab., Usab., Req.}

Table 2: Example of per-label weights (wa
c ) for the 3 annotators.

A1 : {0.7, 0.8, 0.6, 0.7} A2 : {0.8, 0.6, 0.7, 0.6} A3 : {0.7, 0.7, 0.6, 0.6}

Table 3: Computation of Eq. 3 for examples of Table 1 using per-label weights of Table 2

F
l1

Inst = 1·0.7+0·0.8+1·0.7
1·0.7+0·0.8+1·0.7+0·0.8+0·0.6+0·0.7+0·0.6+0·0.7+0·0.6+0·0.7+1·0.6+0·0.6 = 0.7+0.7

0.7+0.7+0.6 = 0.7

F
l1

Req = 0·0.8+0·0.6+0·0.7
1·0.7+0·0.8+1·0.7+0·0.8+0·0.6+0·0.7+0·0.6+0·0.7+0·0.6+0·0.7+1·0.6+0·0.6 = 0.0

0.7+0.7+0.6 = 0.0

F
l1

Usab = 0·0.6+0·0.7+0·0.6
1·0.7+0·0.8+1·0.7+0·0.8+0·0.6+0·0.7+0·0.6+0·0.7+0·0.6+0·0.7+1·0.6+0·0.6 = 0.0

0.7+0.7+0.6 = 0.0

F
l1

Other = 0·0.7+1·0.6+0·0.6
1·0.7+0·0.8+1·0.7+0·0.8+0·0.6+0·0.7+0·0.6+0·0.7+0·0.6+0·0.7+1·0.6+0·0.6 = 0.6

0.7+0.7+0.6 = 0.3

c F
l2

c F
l3

c F
l4

c

Inst. 0.0
0.8+0.6+0.7 = 0 0.0

0.8+0.7+0.6 = 0 0.0
0.6+0.7+0.7 = 0

Req. 0.8+0.6+0.7
0.8+0.6+0.7 = 1 0.8

0.8+0.7+0.6 = 0.38 0.7
0.6+0.7+0.7 = 0.35

Usab. 0.0
0.8+0.6+0.7 = 0 0.7

0.8+0.7+0.6 = 0.33 0.6+0.7
0.6+0.7+0.7 = 0.65

Other 0.0
0.8+0.6+0.7 = 0 0.6

0.8+0.7+0.6 = 0.29 0.0
0.6+0.7+0.7 = 0
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Table 4: Example of confusion-matrix weights (Wa
cc′ ) for the 3 annotators. Note that the

diagonals of the matrices are the same per-label weights of Table 2.

A1 :


0.7 0.2 0.1 0.0
0.1 0.8 0.1 0.0
0.1 0.2 0.6 0.1
0.2 0.0 0.1 0.7

 A2 :


0.8 0.1 0.0 0.1
0.1 0.6 0.1 0.2
0.0 0.2 0.7 0.1
0.2 0.0 0.2 0.6

 A3 :


0.7 0.2 0.1 0.0
0.1 0.7 0.1 0.1
0.2 0.2 0.6 0.0
0.1 0.2 0.1 0.6



Table 5: Computation of Eq. 4 for examples of Table 1 using confusion-matrix weights of
Table 4

F
l1

Inst = 1·0.7+1·0.2+1·0.7
1·0.7+1·0.2+1·0.7+0·0.2+0·0.0+0·0.2+0·0.1+0·0.2+0·0.1+1·0.0+1·0.6+1·0.0 = 0.7+0.2+0.7

0.7+0.2+0.7+0.6 = 0.73

F
l1

Req = 0·0.2+0·0.0+0·0.2
1·0.7+1·0.2+1·0.7+0·0.2+0·0.0+0·0.2+0·0.1+0·0.2+0·0.1+1·0.0+1·0.6+1·0.0 = 0.0

0.7+0.2+0.7+0.6 = 0.0

F
l1

Usab = 0·0.1+0·0.2+0·0.1
1·0.7+1·0.2+1·0.7+0·0.2+0·0.0+0·0.2+0·0.1+0·0.2+0·0.1+1·0.0+1·0.6+1·0.0 = 0.0

0.7+0.2+0.7+0.6 = 0.0

F
l1

Other = 1·0.0+1·0.6+1·0.0
1·0.7+1·0.2+1·0.7+0·0.2+0·0.0+0·0.2+0·0.1+0·0.2+0·0.1+1·0.0+1·0.6+1·0.0 = 0.6

0.7+0.2+0.7+0.6 = 0.27

c F
l2

c F
l3

c F
l4

c

Inst. 0.0
0.8+0.6+0.7 = 0 0.0

0.8+0.2+0.2+0.1+0.7+0.1+0.0+0.1+0.6 = 0 0.0
0.2+0.2+0.7+0.6+0.7+0.1 = 0

Req. 0.8+0.6+0.7
0.8+0.6+0.7 = 1 0.8+0.2+0.2

0.8+0.2+0.2+0.1+0.7+0.1+0.0+0.1+0.6 = 0.43 0.2+0.2+0.7
0.2+0.2+0.7+0.6+0.7+0.1 = 0.44

Usab. 0.0
0.8+0.6+0.7 = 0 0.1+0.7+0.1

0.8+0.2+0.2+0.1+0.7+0.1+0.0+0.1+0.6 = 0.32 0.6+0.7+0.1
0.2+0.2+0.7+0.6+0.7+0.1 = 0.56

Other 0.0
0.8+0.6+0.7 = 0 0.0+0.1+0.6

0.8+0.2+0.2+0.1+0.7+0.1+0.0+0.1+0.6 = 0.25 0.0
0.2+0.2+0.7+0.6+0.7+0.1 = 0
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2. Estimation of reliability weights for the annotators

Table 6: Computation of per-label weights (wa
c , Eq. 5) for annotations of Table 1.

c L1 L2 L3

Inst.
1· 12 ·(0+1)

1 = 0.5 0.0
1· 12 ·(1+0)

1 = 0.5

Req.
1· 12 ·(1+1)+1· 12 ·(0+0)

2 = 0.5
1· 12 ·(1+1)

1 = 1.0
1· 12 ·(1+1)+1· 12 ·(0+0)

2 = 0.5

Usab.
1· 12 ·(1+0)

1 = 0.5
1· 12 ·(0+0)+1· 12 ·(1+0)

2 = 0.25 0.0

Other 0.0
1· 12 ·(0+0)

1 = 0.0
1· 12 ·(0+0)

1 = 0.0
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Table 7: Computation of confusion-matrix weights (Wa
cc′ , Eq. 6) for annotations of Table 1.

L1:

c\c′ Inst. Req. Usab. Other

Inst.
1· 12 ·(0+1)

1 = 0.5 0.0 0.0
1· 12 ·(1+0)

1 = 0.5

Req. 0.0
1· 12 ·(1+1)+1· 12 ·(0+0)

2 = 0.5
1· 12 ·(1+0)

2 = 0.25
1· 12 ·(0+1)

2 = 0.25

Usab. 0.0
1· 12 ·(0+1)

1 = 0.5
1· 12 ·(1+0)

1 = 0.5 0.0

Other 0.0 0.0 0.0 0.0

L2:

c\c′ Inst. Req. Usab. Other

Inst. 0.0 0.0 0.0 0.0

Req. 0.0
1· 12 ·(1+1)

1 = 1.0 0.0 0.0

Usab. 0.0
1· 12 ·(1+0)+1· 12 ·(0+1)

2 = 0.5
1· 12 ·(1+0)

2 = 0.25
1· 12 ·(0+1)

2 = 0.25

Other
1· 12 ·(1+1)

1 = 1.0 0.0 0.0 0.0

L3:

c\c′ Inst. Req. Usab. Other

Inst.
1· 12 ·(1+0)

1 = 0.5 0.0 0.0
1· 12 ·(0+1)

1 = 0.5

Req. 0.0
1· 12 ·(1+1)+1· 12 ·(0+0)

2 = 0.5
1· 12 ·(1+1)

2 = 0.5 0.0

Usab. 0.0 0.0 0.0 0.0

Other 0.0
1· 12 ·(1+0)

1 = 0.5
1· 12 ·(0+1)

1 = 0.5 0.0
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3. Re-estimating weights

Table 8: Example of probability distributions (pM(c|x)) and predictions (arg maxc pM(c|x))
given by a model M for examples of Table 1.

pM(c|x)
x Prediction Inst. Req. Usab. Other
x1 Inst. 0.7 0.1 0.0 0.2
x2 Req. 0.1 0.6 0.1 0.2
x3 Usab. 0.1 0.3 0.4 0.2
x4 Req. 0.2 0.5 0.3 0.0

Table 9: Computation of per-label weights (wa
c , Eq. 7) for annotations of Table 1 and model

results of Table 8.

Accuracy-based strategy:

c L1 L2 L3

Inst. 1
1 = 1.0 0.0 1

1 = 1.0

Req. 1
2 = 0.5 1

1 = 1.0 2
2 = 1.0

Usab. 0
1 = 0.0 1

2 = 0.5 0.0

Other 0.0 0
1 = 0.0 0

1 = 0.0

Probability-based strategy:

c L1 L2 L3

Inst. 0.7
1 = 0.7 0.0 0.7

1 = 0.7

Req. 0.6+0.3
2 = 0.45 0.6

1 = 0.6 0.6+0.5
2 = 0.55

Usab. 0.3
1 = 0.3 0.4+0.3

2 = 0.35 0.0

Other 0.0 0.2
1 = 0.2 0.2

1 = 0.2
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Table 10: Computation with accuracy-based strategy of confusion-matrix weights (Wa
cc′ , Eq. 8)

for annotations of Table 1 and model results of Table 8.

L1:

c\c′ Inst. Req. Usab. Other

Inst. 1
1 = 1.0 0.0 0.0 0.0

Req. 0.0 1
2 = 0.5 1

2 = 0.5 0.0

Usab. 0.0 1
1 = 1.0 0

1 = 0.0 0.0

Other 0.0 0.0 0.0 0.0

L2:

c\c′ Inst. Req. Usab. Other

Inst. 0.0 0.0 0.0 0.0

Req. 0.0 1
1 = 1.0 0.0 0.0

Usab. 0.0 1
2 = 0.5 1

2 = 0.5 0.0

Other 1
1 = 1.0 0.0 0.0 0

1 = 0.0

L3:

c\c′ Inst. Req. Usab. Other

Inst. 1
1 = 1.0 0.0 0.0 0.0

Req. 0.0 2
2 = 1.0 0.0 0.0

Usab. 0.0 0.0 0.0 0.0

Other 0.0 0.0 1
1 = 1.0 0

1 = 0.0
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Table 11: Computation with probability-based strategy of confusion-matrix weights (Wa
cc′ ,

Eq. 8) for annotations of Table 1 and model results of Table 8.

L1:

c\c′ Inst. Req. Usab. Other

Inst. 0.7
1 = 0.7 0.1

1 = 0.1 0.0
1 = 0.0 0.2

1 = 0.2

Req. 0.1+0.1
2 = 0.1 0.6+0.3

2 = 0.45 0.1+0.4
2 = 0.25 0.2+0.2

2 = 0.2

Usab. 0.2
1 = 0.2 0.5

1 = 0.5 0.3
1 = 0.3 0.0

1 = 0.0

Other 0.0 0.0 0.0 0.0

L2:

c\c′ Inst. Req. Usab. Other

Inst. 0.0 0.0 0.0 0.0

Req. 0.1
1 = 0.1 0.6

1 = 0.6 0.1
1 = 0.1 0.2

1 = 0.2

Usab. 0.1+0.2
2 = 0.15 0.3+0.5

2 = 0.4 0.4+0.3
2 = 0.35 0.2+0.0

2 = 0.1

Other 0.7
1 = 0.7 0.1

1 = 0.1 0.0
1 = 0.0 0.2

1 = 0.2

L3:

c\c′ Inst. Req. Usab. Other

Inst. 0.7
1 = 0.7 0.1

1 = 0.1 0.0
1 = 0.0 0.2

1 = 0.2

Req. 0.1+0.2
2 = 0.15 0.6+0.5

2 = 0.55 0.1+0.3
2 = 0.2 0.2+0.0

2 = 0.1

Usab. 0.0 0.0 0.0 0.0

Other 0.1
1 = 0.1 0.3

1 = 0.3 0.4
1 = 0.4 0.2

1 = 0.2
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