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(3) [CLS] the man went to the [MASK] [SEP] he
bought a gallon of milk [SEP]
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IEIF 1.0 TRMLTWADIZR L, masked Im accu-
racy I F 72 ED3DHEIITWB, B, 1GPU #HWT
lepoch IZ 1 HA¥» o 7z, fine-tuning I ICam 3272 &
W 3 epoch [A U 7z,

Shttps://github.com/google-research/bert
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i E
FIE O\ AL | BRRSE FEAA | BREER AR
KNP - 90.22 - 88.44
Cabocha - 91.12 - 89.32
J.depP - 91.22 - 90.07
BiLSTM 95.10 91.84 93.53 90.20
BERT 95.83 93.36 94.41 92.03
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HriE S
BiLSTM BERT A # | BILSTM BERT A P
HE - HE5| 847 86.7 +2.0 2,050 86.0 89.3 +3.3 1,367
HE = &S] 900 91.1 +1.1 1,367 922 95.5  +3.3 1,093
RE = K3 909 93.0 +2.1 3,653 90.0 91.7 +1.7 2372
S — HE| 909 93.7 +2.8 6,300 91.0 93.4 424 3,777
& 91.6 944 4238 790 93.9 95.7 +1.8 393
7 1% 97.7 98.7 +1.0 1,154 98.0 98.8  +0.8 605
= 94.8 96.3 +1.5 1,114 94.9 95.8  +0.9 788
PR 88.1 90.0 +1.9 1,284| 89.2 90.5 +1.3 861
Ers 83.2 91.1 +7.9  328| 755 89.4 +13.9 151
20 T IV T OMBHREE (FRHTBAL: FARM))
F7eT| E [2] Timothy Dozat and Christopher D. Manning. Deep
a—XZ H#e #L | JBEEE ER4 | BEE HA4 biaffine attention for neural dependency parsing.
BN 15 12| 95.83 93.36 | 94.51 92.03 CoRR, Vol. abs/1611.01734, , 2016.
g 10 12} 9571 9318 | 94.25  91.82 [3] Yuichiroh Matsubayashi and Kentaro Inui.
el 5 12 95.46 92.83 94.22 91.58 Distance-free modeling of multi-predicate interac-
3/4 10 12| 95.63  93.10 | 94.22  91.56 tions in end-to-end Japanese predicate-argument
1/2 10 12| 9553  92.81 | 94.07  91.17 structure analysis. In COLING2018, pp. 94-106,
EX 10 6 95.36 92.61 94.06 91.09 2018.
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@ epoch £, #L: Transformer D E%Y)

5 BbHYIC

ARESCTIREFRE S N7z BERT 2 H\WC, HAGE
WESCRRAT DREIE 2 W) EXE 2 FiEZRE L7, Trans-
former |2 & Vi8R 72 encoding #1535 Z LN TE, £
7=, HAGET & A I T pre-training UM X 2 &
T fine-tuning 6 Z &I & 0, KEIELRETF A
ERATEHIENTE, EROMER, REFIEIZE
FEDRERNTdR DR %2 K L[\ D BiILSTM % H
W= AT A Y FHRITN U THARA BALO 4R
D ZUFEHT TR 1.5 KA > b OREEE) L& L 7,

SRRIIARTFIE & b GEIRE S MR AT 0 LS IR AT 72 &1
HHTHFETH 5,

B

ARG IR R AR IR CREST THlER Iz <
SR S FELIR DMEST & JER-1 > 7 T DFRESE ] DX 1E
Db & TlIrbhi,

& 3R

[1] Jacob Devlin, Ming-Wei Chang, Kenton Lee, and
Kristina Toutanova. BERT: Pre-training of deep
bidirectional transformers for language understand-
ing. arXiv preprint arXiv:1810.04805, 2018.

— 208 —

[4] Hiroki Ouchi, Hiroyuki Shindo, and Yuji Mat-
sumoto. Neural modeling of multi-predicate inter-
actions for Japanese predicate argument structure
analysis. In ACL2017, pp. 1591-1600, 2017.

[5] Matthew Peters, Mark Neumann, Mohit Iyyer, Matt
Gardner, Christopher Clark, Kenton Lee, and Luke
Zettlemoyer. Deep contextualized word representa-
tions. In EMNLP2018, pp. 2227-2237, 2018.

[6] Alec Radford, Karthik Narasimhan, Tim Salimans,
and Ilya Sutskever. Improving language under-
standing with unsupervised learning. Technical re-
port, OpenAl, 2018.

[7] Rico Sennrich, Barry Haddow, and Alexandra Birch.
Neural machine translation of rare words with sub-
word units. In ACL2016, pp. 1715-1725, 2016.

[8] Tomohide Shibata and Sadao Kurohashi. Entity-
centric joint modeling of Japanese coreference res-
olution and predicate argument structure analysis.
In ACL2018, pp. 579-589, 2018.

[9] Emma Strubell, Patrick Verga, Daniel Andor, David
Weiss, and Andrew McCallum. Linguistically-
informed self-attention for semantic role labeling. In
EMNLP2018, pp. 5027-5038, 2018.

[10] Arseny Tolmachev, Daisuke Kawahara, and Sadao
Kurohashi. Juman++: A morphological analysis
toolkit for scriptio continua. In EMNLP2018, pp.
54-59, Brussels, Belgium, 2018.

[11] Ashish Vaswani, Noam Shazeer, Niki Parmar, Jakob
Uszkoreit, Llion Jones, Aidan N Gomez, L ukasz
Kaiser, and Illia Polosukhin. Attention is all you
need. In NIPS2017, pp. 5998-6008. 2017.

[12] Xingxing Zhang, Jianpeng Cheng, and Mirella Lap-
ata. Dependency parsing as head selection. In EACL
2017, pp. 665-676, 2017.

All Rights Reserved.

Copyright(C) 2019 The Association for Natural Language Processing.



