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Abstract

Example of the computation of the formulae of the Section 3 of the paper.
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1. Estimation of model parameters

A1:{0.7,0.8,0.6,0.7}

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

1! ={ Instal., Other, Instal.}
13 ={ Req., Usab., Other}

Table 2: Example of per-label weights (w¢) for the 3 annotators.
A2 {0.8,0.6,0.7,0.6}

1 ={ Req., Req., Req.}

1* ={ Usab., Usab., Req.}

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

ll

Ja 1.0.740-0.841-0.7 — 07407 _ (7
Inst = T1.0.740.0.841.0.710-0.840-0.6+0-0.740-0.640-0.740-0.640-0.7+1-0.640-0.6 — 0.74+0.740.6 —
Fll _ 0-0.840-0.640:0.7 _ 0.0 —00
Req — 1.0.740-0.84+1-0.740-0.840-0.64+0-0.7+0-0.64+0-0.74+0-0.64+0-0.7+1-0.640-0.6 _ 0.740.740.6 _ "
- 0-0.6+0:0.740-0.6 _ 0.0 —0.0
Usab — T.0.740-0.841-0.740-0.840-0.64+0-0.710-0.6+0-0.740-0.610-0.7F1-0.640-0.6 — 0.740.740.6 — o
Fll _ 0-0.741.0.64+-0-0.6 _ 0.6 —03
Other = T1:0.740.0.8+1.0.7+0-0.840-0.640-0.740-0.610-0.740-0.610-0.7+1-0.640-0.6 — 0.740.740.6 —
12 A4 I
C Fc Fc Fc
0.0 _ 0.0 _ 0.0 _
Inst. | ggroeror =0 08707705 — 0 06707707 — 0
0.840.640.7 _ 0.8 _ 0.7 _
Req. | 55506107 = o8+077006 — 0-38 06507507 — 0-35
0.0 _ 0.7 _ 0.640.7  _
Usab. | 5506707 = 0 98707506 — 0-33 06507407 — 0-65
0.0 _ 0.6 _ 0.0 _
Other | sro6707 = 0 58507006 — 0-29 06707407 — 0




Table 4: Example of confusion-matrix weights (W¢2,) for the 3 annotators. Note that the
diagonals of the matrices are the same per-label weights of Table 2.

0.7 02 01 0.0 08 01 00 01 0.7 02 01 0.0
01 08 01 0.0 01 0.6 01 02 01 07 01 01
AL 101 02 06 01l 427000 02 07 o1l o2 02 06 00
02 00 01 07 02 00 02 0.6 01 02 01 06

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

o 1-0.741:0.241-0.7 — 07402407 _ (73
Inst = T.0.741.0.241-0.740-0.240-0.0+0-0.2+0-0.14+0-0.240-0.1+1-0.0+1-0.6+1.0.0 _ 0.7+0.240.740.6 _
- 0-0.240-0.04+0-0.2 _ 0.0 —0.0
Req — T.0.741.0.241-0.740-0.240-0.0+0-0.240-0.140-0.210-0.14 1.0.0+ 1.0.641.0.0 _ 0.740.2+0.740.6
A 0-0.1+40:0.2+0-0.1 _ 0.0 —00
Usab — T.0.7+1-0.2+1-0.74+0-0.2+0:0.0+0-0.240-0.140-0.2+0-0.1+1-0.0+1-0.6+1:0.0 _ 0.7+0.2+0.7+0.6 _
Fll _ 1.0.041-0.6+1-0.0 _ 0.6 —0.97
Other — 1-0.741-0.241-0.740-0.240-0.040-0.240-0.1+-0-0.240-0.1+1-0.0+1-0.6+1.0.0 . 0.740.2+0.740.6
12 A4 *
C Fc FC Fc
Inst. | g5ro8o7 =0 o =0 00 =0
© | 0.870.6+0.7 0.810.240.240.140.7+0.140.0+0.140.6 0.210.240.7+0.6+0.710.1
0.840.640.7 _ 0.840.240.2 _ 0.240.240.7 _
Req. | Gsi06107 =1 5870250570 130710 170070157006 — 043 53702+10.710.6-07501 — 0-44
0.0 _ 0.140.740.1 _ 0.64-0.7+0.1 _
Usab. | gsro6r07 =0 0870270370140 740 1700701708 — 032 §370240.770.6107701 — 0-90
0.0 _ 0.0+0.140.6 _ 0.0 _
Other | 5506707 =0 5870270270 150750 17007015706 — 0-2°  §2702707306707707 — 0




2. Estimation of reliability weights for the annotators

Table 6: Computation of per-label weights (w2, Eq. 5) for annotations of Table 1.

& L1 LQ L3
Inst. | 220D g5 0.0 13040 _ g5
Regq Lg-(+D+15:(040) _ ¢ L3-(+D) _ Ly (HD+15:(040) _ (¢
: 2 . 1 . 3 .
Usab. | 2240 — g5 L (0RO 50H0) _ 95 0.0
Other | 0.0 L3050 _ g9 L300 g



Table 7: Computation of confusion-matrix weights (W%

cel?

Eq. 6) for annotations of Table 1.

Ly:
c\d | Inst. Reg. Usab. Other
Inst. | 220D — o5 0.0 0.0 LyU40) g5
Reg. | 0.0 Lyl (040 _ g5 L3040 _ 95 LaO4D _ 95
Usab. | 0.0 L) g5 LUt _ g5 0.0
Other | 0.0 0.0 0.0 0.0
Lo:
c\d | Inst. Reg. Usab. Other
Inst. | 0.0 0.0 0.0 0.0
Reg. | 0.0 Ll _q 0.0 0.0
Usab. | 0.0 Ly O304 _ g5 140 _ g5 La0H) _ 95
Other | 22D — 19 00 0.0 0.0
Lj:
c\c | Inst. Regq. Usab. Other
Inst. | 22049 — g5 0.0 0.0 L2 _ o5
Reg. | 0.0 Ly WHDHL5040) _ g5 LD g5
Usab. | 0.0 0.0 0.0 0.0
Other | 0.0 L340 g5 La) _ g5 0.0



3. Re-estimating weights

Table 8: Example of probability distributions (pp(c|®)) and predictions (argmax. pp(c|e))
given by a model M for examples of Table 1.

pu(cz)
x | Prediction | Inst. Req. Usab. Other
x! Inst. 0.7 0.1 0.0 0.2
x? Req. 0.1 0.6 0.1 0.2
x> Usab. 0.1 0.3 0.4 0.2
x? Regq. 0.2 0.5 0.3 0.0

Table 9: Computation of per-label weights (w2, Eq. 7) for annotations of Table 1 and model
results of Table 8.

Accuracy-based strategy:

C L1 L2 LB
1 1
Inst. | 1=10 0.0 1=10
1 1 2
Usab. | ¥ =0.0 $=05 0.0
Other | 0.0 =00 =00
Probability-based strategy:
C L1 LQ L3
Inst. | %1 =0.7 0.0 8T =07
0.6+0.3 0.6 0.6+0.
Req. | 20493 =045 80 —=0.6 06405 — .55
Usab. | %2 =0.3 04403 —0.35 0.0
Other | 0.0 92 —0.2 92 —0.2



Table 10: Computation with accuracy-based strategy of confusion-matrix weights (W

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

Lq:

c\d | Inst. Regq. Usab. Other
Inst. | 1 =10 0.0 0.0 0.0
Req. | 0.0 1=05 2=05 00
Usab. | 0.0 1=10 =00 00
Other | 0.0 0.0 0.0 0.0
Lo:

c\¢ | Inst. Req Usab. Other
Inst. | 0.0 0.0 0.0 0.0
Req. | 0.0 1=10 00 0.0
Usab. | 0.0 £=05 1=05 00
Other | 1 =1.0 0.0 0.0 9=0.0
Ls:

c\¢ | Inst. Reg. Usab. Other
Inst. | $ =10 0.0 0.0 0.0
Req. | 0.0 2=10 00 0.0
Usab. | 0.0 0.0 0.0 0.0
Other | 0.0 0.0 1=10 %2=00

ce!?

Eq. 8)



Table 11: Computation with probability-based strategy of confusion-matrix weights (Wcac,,
Eq. 8) for annotations of Table 1 and model results of Table 8.

Lll
c\c | Inst. Regq. Usab. Other
0.7 _ 01 _ 0.0 _ 0.2 _

0.140.1 __ 0.6+0.3 __ 0.140.4 __ 0.240.2 __

Usab. | %2 =02 95 =05 93 =0.3 %0 = 0.0
Other | 0.0 0.0 0.0 0.0
Lo:

c\d | Inst Regq. Usab Other

Inst. | 0.0 0.0 0.0 0.0

Req. | %L =01 98 = 0.6 =01 92 =0.2
Usab. | 21502 — 15 03805 _ (4 04503 _ (35 02800
Other | &1 =0.7 &l =0.1 %0 =0.0 92 = 0.2
Lj:

c\d | Inst Regq. Usab Other

‘
[
—

Inst. | %2 =0.7 =0.1 0.0 — 0.0 02 — .2
0.14+0.2 0.6+0.5 0.1+0.3 0.2+4+0.0
Req. | 1402 =015 0605 =55 0103 g2 02400 -

Usab. | 0.0

=
o
e
o
=
o

‘
=
w

Other | %1 =0.1 =0.3 04 — 0.4 02 _ .2



