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A. (50%) Graph and Grammar
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dear/expensive  gift my friend of/from Tokyo lost

(An expensive gift to my friend from Tokyo was lost.)

2. b liga ob ot Yuwntntl thrinesy o0
I See in urban garden little boy
(I saw a little boy in the ¢ity garden.) g
3, amby, 3736 nelineny pwhuk; nhiwu [mhmj
Strong human casily raise this load

(A strong man will easily lift this load.)

4, Unt, Uhlitg §dols senhatk ob npn Wb

She will_put this article in our - box

(She will put this article in our box.)
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B. (50%) inter-annotator agreement

An agreement coefficient calculates the amount that annotators agreed on label assignments
beyond what is expected by chance. In a prototypical linguistic annotation task, annotators (a.k.s.
coders) assign predefined labels (or values) to specific units (words, sentences, chunks, etc.) in
the source. To measure the reliabilify of the annotation, a simple way of reporting agreement
between annotators is called raw agreement measure which counts the number of items for
which they provide identical labels, and report that number as a percentage of the total to be

annotated.

Problem.1 {(15%)

Why raw agreement does not imply that the annotation process is reliable? Provide examples to

support your arguments.

In corpus and computational linguistics, a more accepted way is to measure the refiability of
agreement by using a coefficient from the kappa/alpha family. For instance, Krippendorff’s

alpha (o) ’s general form is:
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where D, is the observed disagreement among values assigned 1o units of analysis:

‘D —_—ZZ L.tmn'k.

and D, is the disagreement one would expect wheu the coding of units is attributable to chance
rather than to the properties of these units
Z Z n nk metric 8:.

b n(rz 1)<

The arguments in the two disagreement measures, o, 1., nx and n, refer to the frequencies of
values in coincidence matrices, to be defined below.

(Krippendorff, 2011)

Take the following nominal data coded by two annotators for example, the computational steps

involve:

1. Construct a 2-by12 rating table

Itemsjudged: 1 2 3 4 5 6 7 8 9 10 11 12
Ben: |a a b b d ¢ ¢ ¢ e d d a
Gerry: {b a b b b ¢ ¢ ¢ e d d d

2. Transform it into a coincidence matrix.
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Values; 1. k. abcde
1 (27T 7 TS ¥ 7] al2 1.1 4
bil 4 | | 6
. . cl. . 6 . 6
clog. o . .| 0.~ 0a dit 1. 4 |6
. . . e|l. . . . 2|2
Hy . ne . . [ n=SZrou 4 6 6 6 2|24

Where o4 = X, Number of ¢-k pairs in unit specifically: 0.5 =1 &-b pair in unit 1
04 =1 b-a pair in unit 1
040 =2 @-g pairs in unit 2 -
opp =4 =2 b-b pairs in unit 3
+ 2 b-b pairs in unit 4
and so forth,
n,~4 is the number of as
#;=6 is the nurnber of bs
and so forth.
n =24 is the total number of values
for two observers: n=2N

3. Compute alpha (o):

a:l-P_?_— (n—I)ZL_Om—chc(nc_l)
nominal D, ”(""U_Z,:"c(nc—l)

Problem.2 (35%)
We can use NLTK metrics package to calculate the inter-annotator agreement for this toy

example. What’d be expected in the result? Calculate it manually based on the formulas.

from nltk.metrics.agreement import AnnotationTask
from nltk.metrics import binary distance

annotation triples = [{'Ben', 'l', '1'),
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(lGerryl’ lll’ I'2I)"
(lBenl' 120’ Tlt)'
(lGerryl’ '2'{ lll)’
(lBenl' |"3l’ l2l’)’
(lGerryl’ l3l’ '2'),
(‘Benl' l4l’ !2!)'
{'Gerry', '4', '2'),
(lBenl’ l‘5l’ !4!)’
(‘Gerry', '5', '2'),
(1Benl’ IGI’ I3I)'
(1Gerryl' I6l' I3I)'
(IBenl' I7I’ l3l)’
('IGerryl, I‘7l’ !3!)'
(lBenI’ 1‘8I’ I'3!)'
('Gerry., IBI’ I3I)’
('Benl, Igl’ l5l)’
(tGerryl' |9|' !5!)'
(IBenI’ Ilof" l4l)’
("Gerry', '10°, '47},
(IBenl’ llll' Iél)’
{"Gerry', '11', 4"},
(TBenl’ I12]" Il‘)'
{"Gerry', '12', '4'}]

t = AnnotationTask(annotation_triples, distance
result = t.alphal()

binary_distance)
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