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Semantic Labeling of Japanese Functional
Expressions and its Impacts on Extended

Modality Analysis*

Yudai Kamioka

Abstract

Recognizing the meaning of functional expressions is essential for natural lan-
guage understanding. This is a difficult task, owing to the lack of a sufficient
corpus for machine learning and evaluation. In this study, we design a new an-
notation scheme and construct a corpus containing 5,736 Japanese sentences and
20,488 functional expressions. Our scheme achieves high inter-annotator agree-
ment with kappa score of 0.85. In the experiments, we confirmed that machine
learning-based functional expression analysis achieves F-score of 88.10, and con-

tributes to Extended modality analysis.

Keywords:

Functional Expressions, Corpus Annotation, Modality, Semantic Parsing

*Master’s Thesis, System Information Sciences, Graduate School of Information Sciences,
Tohoku University, B4IM2018, February 16, 2016.
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Plylz) =

1 (w=00&p=00)
0 (otherwise)

Ok(T, Ye, Y1) = { (2)
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00000000 wOOOOO0O

L(w) = _log P(y|z) — r(w) (3)
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O 1: Graphical model of linear-chain CRF.

gdo0dooooooogodg
y = arg max P(y|x) (4)
Yy
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4.3 0OU
4.3.1 0O0O0OO
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Recall =
O00O00O00o0OoOooooon
2 - Precision - Recall
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Precision + Recall
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09 000000000000 (Closed)

Method ‘ Precision ‘ Recall ‘ Fg_y
BaselineA | 99.89 (19103/19124) | 98.81 (19103/19334) | 99.34
0000000 | Baseline B | 99.38 (17939/18051) | 92.78 (17939/19334) | 95.97
CRF 96.71 (18806/19446) | 97.27 (18806/19334) | 96.99
Baseline A | 74.22 (13398/18051) | 69.30 (13398/19334) | 71.68
oooon Baseline B | 84.71 (16200/19124) | 83.79 (16200/19334) | 84.25
CRF 83.20 (16179/19446) | 83.68 (16179/19334) | 83.44
0 10: 000 oooooood (Open)

Method ‘ Precision ‘ Recall ‘ Fg—q

Baseline A | 97.58 ( 1050/ 1076) | 90.99 ( 1050/ 1154) | 94.17

0000000 | Baseline B | 91.10 (1911/ 1000) | 78.94 (911/ 1154) | 84.59
CRF 98.95 (1136/1148) | 98.44 (1136/1154) | 98.70

Baseline A | 74.54 (1802/ 1076) | 69.50 (802/ 1154) | 71.93

ooooo Baseline B | 75.20 ( 752/ 1000) | 65.16 ( 752/ 1154) | 69.82
CRF 88.33 (1014/1148) | 87.87 (1014/1154) | 88.10
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0 12: 0odd

Semantic labels | gold tp| fp| fn P R F
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U 13:0b0u0g0oboooooan

ooooo Precision Recall Fg_y
1 84.89 (11926/14049) | 85.57 (11926/13937) | 85.23
2 79.84  (12942/ 3685) | 80.51  ( 2942/ 3654) | 80.17
3 71.65 (1 872/ 1217) | 72.91 (872/1196) | 72.28
4 90.15 (1357/396) | 83.61 (1357/ 427) | 86.76
5 83.61 (51/61) | 64.56 (51/79) | 72.86
6 76.67 (23/30) | 79.31 (23/29) | 77.97
7 100.00 (8/8)|66.67 (8/12) | 80.00
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