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Permutation P—-values for Inter-rater Agreement Measures

Yonghwan Um*

Abstract

Permutation p-values are provided for the agreement measures for multivariate interval data among

many raters. Three agreement measures, Berry and Mielke's measure, Janson and Olsson's measure,

and Um's measure are described and compared. Exact and resampling permutation methods are

utilized to compute p-values and empirical quantile limits for three measures. Comparisons of

p-values demonstrate that resampling permutation methods provide close approximations to exact

p-values, and Berry and Mielke's measure and Um's measure show similar performance in terms of

measuring agreement.
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Il. Inter-rater Agreement Measures for
Multivariate Data
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V. Example
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Table 1. Three observers' ratings of weight and height
rater 1 rater 2 rater 3
object
weight height weight height weight height
1 71 166 76 171 74 171
2 73 160 80 170 80 165
3 86 187 93 174 101 185
4 59 161 66 163 62 162
5 71 172 77 182 83 181
Table 2. Permutation results for example 1
measures I exact p—value p—valuelby
resampling
Berry & Mielke 8.768 0.05604 0.05603
Janson & Olsson 48.20 0.00006944 0.000067
Um 58.60 0.05931 0.05917

Table 3. 1—a empirical quantile limits for example 1

1—a empirical quantile limits
measures
(QU.025 ’ QU.U75) (QUAUOS ’ QU.DOS)
Berry & Mielke (8.2, 13.4) (7.133, 13.8)
Janson & Olsson (105.13, 262.6) (83.4, 271.933)
Um (46.4, 202.2) (30.8, 228.2)
2. Example 2 5= ARE 7|Ho] 98] AL ptH 1—a AIH B4 3

4% 499 7P Hb=4) 58] 25 FAEMN=5] 4
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i 1089 gAE FH] A= %7}?& 7V dlelE o]t}
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A ggon® [=1,000,000 o AFE AAS ol&sI3irh &

Alelth. Berrye} Mielked] 7Z-9- §,=1.001, pat =0.001028,
Janson#} Olsson®] 7% §,=1.511, p#t= 0.000079, 9-&3
o] Aletek A Ee A= §,20.8, pgt = 0.006449 o]}, oA
tlo]E] 104 9} mF37IA 2 Janson¥} Olsson?] EA|#] =
o9~ 2 pghs Blvk 2E]al 0.95 AFH 95 A
27t Qg 0p5=1.1556%F Q g75=1.5778 (Berryst Mielke®]
B9), Qo.025=2-49F Qg75= 4.0889 (Janson?} Olsson]
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76“?‘) 13] Q0_025:1.49+ Q0‘975:9.6 (o‘j_g_%]_g 75“?‘) o]u:]

=4.2 (Janson¥ Olsson®] %) 1&31Q ) 25=0.6% Qg 975

0.99 4384 #94 A= 42 Q0,025:1.08899} Qo.975 =11.6 (F-&3ke] 45) ol
=1.6 (Berry® Mielke®] A%), Qg.025=2.06672F Q975
Table 4. Four observers' rating of sociability, creativity and positiveness
rater 1 rater 2 rater 3 rater 4
object
S C P S C P S C P S C P
1 9 8 7 8 7 6 8 7 6 7 8 9
2 10 8 9 9 8 7 9 7 8 8 8 6
3 7 6 8 6 5 7 7 6 8 6 7 8
4 6 8 7 5 7 6 4 6 8 5 6 7
5 5 7 8 4 7 8 6 8 9 4 6 7
Table 5. Permutation results for example 2
5 p-value by 1—a empirical quantile limits
measures 0 resampling
(Q0.025 ’ QO.Q?S) (QO»OOS ) QU.O%)
Berry & Mielke 1.001 0.001028 (1.1556, 1.5778) (1.0889, 1.6)
Janson & Olsson 1.511 0.000079 (2.4, 4.0889) (2.0667, 4.2)
et 0.8 0.006449 (1.4, 9.6) (0.6, 11.6)
V. Conclusion et p#t 1—a A8A 95 A4S Feioled o A
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