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Korean Dependency Parsing Using Stack-Pointer Networks
and Subtree Information

Yong-Seok Choi' * Kong Joo Lee'"

ABSTRACT

In this work, we develop a Korean dependency parser based on a stack-pointer network that consists of a pointer network and an
internal stack. The parser has an encoder and decoder and builds a dependency tree for an input sentence in a depth-first manner. The
encoder of the parser encodes an input sentence, and the decoder selects a child for the word at the top of the stack at each step. Since
the parser has the internal stack where a search path is stored, the parser can utilize information of previously derived subtrees when
selecting a child node. Previous studies used only a grandparent and the most recently visited sibling without considering a subtree structure.
In this paper, we introduce graph attention networks that can represent a previously derived subtree. Then we modify our parser based
on the stack-pointer network to utilize subtree information produced by the graph attention networks. After training the dependency parser
using Sejong and Everyone’s corpus, we evaluate the parser’s performance. Experimental results show that the proposed parser achieves
better performance than the previous approaches at sentence-level accuracies when adopting 2-depth graph attention networks.

Keywords : Stack—Pointer Networks, Korean Dependency Parser, Graph Attention Networks, Subtree, Pre—trained Word Representation
Model, Everyone’s Corpus
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Fig. 1. Dependency Parser using Stack—pointer Networks and Graph Attention Networks
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Table 1. Information of Sejong Corpus

Sejong Number of Average of Average of
Corpus (2010) | Sentences Words Wordpieces
Train 53,842 11.19 31.22

Evaluation 5,817 9.93 28.02
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Table 2. Information of Everyone's Corpus

NKL2) Number of | Average of | Average of
(2020, ver 1.0) Sentences Words Wordpieces
Train 119,500 13.29 38.41
Validation 15,000 13.41 38.68
Evaluation 15,000 13.33 38.49
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Table 3. Inputs of KorBERT

Original Morpheme-based Morpheme-based
Words Words WordPieces
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Table 4. Parameters of Stack—pointer based Dependency Parser
with Graph Attention Networks

Modules Parameters Values
Mode Bi dirse;;[onal
Encoder Number of layers 3
Hidden dimension 256
Model Uni ilSr%(\:/tllonaI
Number of layers 2
Decoder Hidden dimension 256
Arc dimension 512
Label dimension 128
Graph Hidden dimension 512
Attention
Networks | Number of attention heads 16

Table 5. Training Setup of the Proposed Dependency Parser

Parameters Value
Dropout 0.1
Batch size 32
Optimizer Adam
Initial learning rate of encoder 2e-5
Initial learning rate of decoder le-3
Betal, Beta2 0.9, 0.998
Learning rate scheduler Exponential LR Scheduler
Warm-up steps 40
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Table 6. Parsing Performance of the Proposed Model on Sejong Corpus

" Unit of Word Unit of Sentence
UAS LAS UCM LCM
baseline StackPtr(sibling) [5] 91.98 90.24 59.41 52.85
BERT StackPtr(sibling) + BERT(Last) 93.70 91.80 64.60 56.56
Freeze StackPir(sibling) + BERT(Weight) 93.83 92.12 65.31 57.45
StackPtr(sibling) + BERT 94.41 92.69 67.23 56.76
BERT StackPtr(grandpar,sibling) + BERT 94.36 92.62 66.99 59.12
Fine-tuning StackPtr + GAT(Layer=1) 94.37 92.65 67.17 59.45
StackPtr + GAT(Layer=2) 94.39 92.71 67.27 59.58

Table 7. Comparison of the Proposed Model and Previous Studies

Models UAS LAS
BERT + LSTM + biaffine[6] 94.06 92.00
RoBERTa + biaffinel7] 94.32 92.40
BERT + GNN + biaffine[8] 94.44 92.55
StackPtr + GAT(Layer=2)
(Our Model) 94.39 92.71
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Table 8. Parsing Performance of the Proposed Model on
Everyone's Corpus

Unit of word | Unit of Sentence

Models

UAS LAS UCM LCM

StackPtr(sibling)+BERT
(baseline)

93.46 | 91.34 | 49.62 | 39.85

StackPtr(grandpar,sibling)

+ BERT 93.51 | 91.32 | 49.83 | 39.87

StackPtr

+ GAT(Layer=1) 93.54 | 91.39 | 50.60 | 40.77

StackPtr

+ GAT(Layer=2) 93.76 | 91.63 | 51.62 | 41.79
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